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Abstract 
 
 
Despite recent emphasis on the importance of life-long-learning for workers in a post-industrial, 
knowledge economy, there is considerable scepticism that such strategies hold much promise for 
workers who reach adulthood with low levels of educational attainment. The standard conclusion 
from adult learning studies is that, far from providing an opportunity for ‘second chance’ 
education, life-long learning is the exemplar par excellence of the “rich getting richer”. While 
some analysts argue that the solution is to implement policy to encourage the least educated to 
increase their participation, others argue that such strategies are unlikely to be effective or 
efficient. Would the educationally disadvantaged actually improve their labour market situation 
were they to pursue more education and training? The answer to this question hinges on why the 
least educated are also the least likely to upgrade their skills. There are two competing 
hypotheses. The first hypothesis suggests that participation differences reflect the fact that less 
educated individuals are more likely to face barriers to participation (such as cost, lack of 
employer support, and family responsibilities). The second hypothesis, which arises from human 
capital theory, predicts that the least educated are the least likely to participate because they are 
also the least likely to gain from their participation. This paper contributes to the debate by 
analyzing data from two large-scale Canadian surveys on adult education and training. While the 
data do not allow us to directly adjudicate between these two perspectives, we can use the data to 
enhance our understanding of why the participation gap persists. In this paper we ask three 
questions:  
 

1. Which groups are most likely to report that a learning episode helped them achieve a 
positive labour market outcome (such as a increasing income, obtaining a promotion or 
changing jobs)? Are there significant differences across initial education groups? Do 
other factors such as type and duration of learning and demographic and workplace 
characteristics make a difference? 

 
2. If certain types of learning do make a difference, who is likely to get these types of 

learning. While we know that the least educated are the least likely to participate in 
training we don’t know if there are important differences across education groups in the 
quality of training received. 

 
3. Finally, we address the question of how to close the participation gap. We ask, among the 

least educated, what differentiates those who participate from those who don’t?  Which 
characteristics are most likely to lead to participation? 

 
Our results show contrary to human capital theory, the least educated are actually more likely 
than their more educated counterparts to report a positive labour market outcome. Moreover, 
contrary to our expectations, among those who do learn, the least educated are just as likely as 
their more educated counterparts to be engaged in types of learning that are associated with high 
labour market potential. Finally, we find that at least with respect to four key predictors (sex, 
marital status, occupation and income) the determinants of participation are different for the least 
educated. Among the least educated, learners are equally likely to be men or women, and more 
likely to be single or divorced rather than married, in managerial occupations rather than blue 
collar or clerical sales and services occupations, and more likely to have higher incomes. While 
not conclusive, our findings are broadly consistent with the ‘barriers to learning’ hypothesis.  
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Introduction 
 
 
Since the 1980s, life-long learning has been invoked as a new social policy panacea for the 
challenges faced by workers in a post-industrial, knowledge-based economy. As Keith Banting 
(forthcoming) explains, the ‘security-based’ social policy paradigm of the post-war era has given 
way to new ideas about how to solve our most pressing social problems. While the objective of 
the post-war policy paradigm was to protect individuals from economic disruptions, the 
objective of the new approach is to give individuals the tools to adapt to these disruptions. The 
defining characteristic of this new paradigm is that, whenever possible, investments should be 
made in providing citizens with the knowledge and skills required to prosper in a knowledge-
based, global economy rather than in the direct provision of income security (Giddens 1998).   
 
The economic importance of encouraging adults to engage in continuous learning throughout 
their working lives is undisputed. There is, however, considerable scepticism among policy 
analysts about the potential for ‘human capital-style’ social policy to benefit those already left 
behind in the knowledge-credentials race. The standard conclusion from adult learning studies is 
that, far from providing an opportunity for ‘second chance’ education, life-long learning is the 
exemplar par excellence of the “rich getting richer”. 2 The most recent Canadian data indicate 
that individuals with a university degree are 5 times more likely than individuals with a high 
school education or less to participate in adult learning (see Appendix A Table 1).  
 
While some analysts argue that the solution is to implement policy to encourage the least 
educated to increase their participation (OECD 1999; OECD 2003; OECD 2003a), others argue 
that such strategies are unlikely to be effective or efficient. (Esping-Andersen 2001; Esping-
Andersen 2004; Lefebvre and Merrigan 2003). Thus an important public policy question is 
whether the educationally disadvantaged would actually improve their labour market situation 
were they to pursue more education and training? The answer to this question hinges on why the 
least educated are also the least likely to upgrade their skills. Do participation differences reflect 
the fact that less educated individuals are more likely to face barriers to participation (such as 
cost, lack of employer support, and family responsibilities)? If so, we would expect that 
interventions designed to remove these barriers would lead to improved prospects for the least 
educated. Or on the other hand, do differences in participation reflect real or expected differences 
in the “returns” to investments in education and training? In other words, are the least educated 
less likely to participate because they are also less likely to gain? Under this scenario, the least 
educated would be better served by policy interventions that would have a more predictable 
effect on their income, such as income subsidies or a higher minimum wage. 
 
This paper contributes to the debate by analyzing data from two large-scale Canadian surveys on 
adult education. While the data do not allow us to directly adjudicate between these two 

                                                 
2 Numerous studies have shown that the more initial education an individual has, the more likely they are to 
participate in learning later in life De Broucker, P. 1997. "Job-related training-who has access?" Education 
Quarterly Review 4:10-31, OECD. 1999. "Employment Outlook." Paris: Organisation for Economic Co-operation 
and Development, OECD. 2003a. "Employment Outlook." Paris: Organisation for Economic Co-operation and 
Development, Peters, Valerie. 2004. "Working and training: First results of the 2003 Adult Education and Training 
Survey." Ottawa: Statistics Canada.. 
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perspectives, we can use the data to enhance our understanding of why the participation gap 
persists. In this paper we ask three key questions:   
 

1. Which groups are most likely to report that a learning episode helped them achieve a 
positive labour market outcome (such as higher earnings, obtaining a promotion or 
changing jobs)? Are there significant differences across initial education groups? Do 
other factors such as type and duration of learning and demographic and workplace 
characteristics make a difference? 

 
2. If certain types of learning do make a difference, who is likely to get these types of 

learning. While we know that the least educated are the least likely to participate in 
training we don’t know if there are important differences across education groups in the 
quality of training received. 

 
3. Finally, we address the question of how to close the participation gap. We ask, among the 

least educated, what differentiates those who participate from those who don’t?  Which 
characteristics are most likely to lead to participation? 

 
The paper proceeds in seven parts. In part one, we provide a brief overview of what we already 
know about adult learning for individuals who are at an educational disadvantage.  In part two, 
we explain our data sources. In part three we present some contextual information on 
participation rates and types of learning. In part four, we address our questions related to labour 
market outcomes. In part five, we revisit the question of participation. Instead of simply asking 
who participates in learning, we ask who is most likely to participate in training with potential to 
be helpful. In other words, we take our findings about what types of training and education are 
most likely to lead to positive outcomes and we ask who is most likely to get these types of 
training and education. In part six we take a closer look at the least educated and ask what 
differentiates those who participate from those who don’t.  We conclude by discussing our 
results and considering policy implications. 
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1. Previous research  
 
A major reference point for sceptics of the life-long learning strategy is the work of James 
Heckman and his colleagues (see Heckman 2003). The basic claim arising from Heckman’s 
work is that ‘learning begets learning’. Skills and abilities acquired as a young child positively 
affect learning and achievement that occurs later in life. Thus a strong complementarity emerges 
between the three main components of human capital – early ability; formal education; and job-
related skills and knowledge (Blundell et al. 1999). The cumulative nature of skills formation 
means that an individual’s current stock of human capital provides both strong incentives and 
more opportunities for further investments in human capital. There is a large body of evidence 
that supports these claims (Carneiro and Heckman 2003; Cawley, Heckman and Lochner 2000; 
Heckman and Vytlacil 2001; Murnane, Willett and Levy 1995). There is no question that early 
childhood investment is always the first best strategy.  
 
But what about those who are left behind?  While the evidence on early childhood investment is 
solid, the evidence on the efficacy of ‘second chance’ training is less clear. Is ‘second chance’ 
training for disadvantaged adults a feasible ‘second best’ strategy? Heckman and his colleagues 
have also done considerable work on this subject, showing that many adult remedial training 
programs fail to deliver any positive results (see Heckman, LaLonde and Smith 1999). While 
some commentators have used this work to conclude that ‘second chance’ training is inevitably 
an inefficient investment (Esping-Andersen 2001; Esping-Andersen 2004; Lefebvre and 
Merrigan 2003), there are several reasons why this conclusion seems premature. 
 
First, as even Heckman (2000) notes, remedial adult learning programs have been shown to 
provide positive outcomes for some categories of educationally disadvantaged individuals such 
as adult women. Second, Heckman’s work has focused primarily on government sponsored 
programs in the U.S.. These programs differ significantly from other forms of training, such as 
employer sponsored training and formal education (Ahlstrand et al. 2003). Government 
programs tend to be narrowly targeted towards welfare recipients and the long-term unemployed. 
In contrast, other training providers have considerably less problematic target groups: for 
example, formal academic institutions target their adult education programs to motivated learners 
with a wide range of labour market experience. Third, in recent years, new institutional 
arrangements for skills development have emerged at the local level that involve employers, 
educators, community organizations and learners in unique partnerships (Bernhardt, Dresser and 
Hatton 2003). While few of these initiatives have been systematically investigated, preliminary 
evidence suggests that these innovative partnerships have the potential to positively impact the 
labour market outcomes of the least educated.  
 
There is a large literature on investment returns to employer sponsored training (see Lynch 1997 
for an excellent review of this literature), but these studies rarely report their findings by initial 
education groups. Thus, we have a sense of ‘average’ returns to employer sponsored training but 
we do not know if the returns for less educated workers are higher or lower than this average. 
 
There is also a large literature on returns to post-secondary education, but these studies tend to 
focus on returns to individuals who are completing their initial education rather than on returns 
to individuals who return to school later in life. In fact much of the research on post-secondary 
education assumes an age-graded life course with a fixed sequence of educational completion 
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and an orderly transition from post-secondary education to the workplace (Elman and O'Rand 
2004). As a result, most studies focus on the determinants of skills and knowledge in 
adolescence and we know little about the types of learning that work best for learning that takes 
place later in the lifecycle.  
 
Only a handful of studies have focused on returns to job-related formal learning for less educated 
learners. Light (1995) uses the American National Longitudinal Survey of Youth to investigate 
whether adults who return to school later in life have lower returns than those who complete their 
schooling in one uninterrupted phase. Using a sample of young men between the ages of 16 and 
32 from 1979 to 1989, Light finds that by the end of a six-year period there is no difference 
between the wages of those who delay their schooling and those who obtain the same amount of 
education continuously. Jacobson, LaLonde and Sullivan (2003) estimate the impact of 
community college on the earnings of displaced workers (35 years or older) living in Washington 
State. They found that one year of community college increased earnings by about 8 per cent for 
males and 10 per cent for females. Using the British National child Development Study, Jenkins 
and colleagues (2002) analyzed the outcomes of individuals who returned to school between the 
ages of 33 and 42. They found that men who left school with only low-level qualifications earn 
substantially more if they undertake a degree via lifelong learning. They did not find a similar 
effect for women. However, significant positive employment effects were found for both men 
and women. In particular, the acquisition of vocational qualifications later on in life was 
associated with a higher probability of having moved into the labour market by 2000 for men and 
women who were out of the labour market in 1991 and with a higher likelihood of remaining in 
work for women employed in 1991. These findings are especially significant because they are 
able to control for the measurement problem that statisticians call “selection bias”.3   
 
In Canada, there are numerous studies on returns to education but only two studies have 
attempted to distinguish the impacts of initial education from the impacts of education obtained 
later in life. A recent Statistics Canada study (Zhang and Palameta, 2006) uses a sample drawn 
from the Survey of Labour and Income Dynamics (SLID: 1993-1998 and 1996-2001) to analyze 
the earnings gains of individuals who obtained higher educational credentials later in life. The 
results show that most men and some women who obtained a post secondary certificate later in 
life enjoyed sizable wage and earnings gains. Most significantly for our purposes, male learners 
with an initial education of high school or less actually received higher returns than their more 
educated counterparts (10 per cent versus 6 per cent for wages and 9 per cent versus 6 per cent 
for earnings). Female learners with high school or less also enjoyed higher wage gains than their 
more educated counterparts (10 per cent versus 1 per cent). However, for both less educated and 
                                                 
3 The term “selection bias” is used to refer to the problem that individuals who undertake lifelong learning are not a 
random subset of the population. Learners may differ from non learners on measured characteristics such as age and 
gender. Researchers address the problem of measured differences by including these differences in their statistical 
models. But learners may also differ from non-learners on other characteristics such as motivation and skill that are 
not usually measured in standard data sets. This is a problem because individuals who take training may be more 
motivated and/or more skilled than individuals who do not take training. Therefore, they may be likely to have 
successful labour market outcomes regardless of whether or not they took training. Moreover, encouraging less 
motivated or less skilled individuals to take training may not have the desired effects if they do not have the 
necessary cognitive abilities to take advantage of the training opportunity. To address this problem, statisticians have 
devised a number of complex techniques that aim to separate out the effects of training from the effects of 
unobservable individual characteristics. A discussion of these techniques is outside of the scope of this paper. 
However, it is important to be aware of whether researchers control for selection bias or not.  For a detailed 
discussion of these issues see Blundell, Dearden and Sianesi (2005) or Card (1999).  
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more educated women learners, wage gains did not translate into gains in annual earnings. The 
authors speculate that one reason for this finding is that women may have used the increase in 
wages to cut back on the number of hours that they worked at several different jobs and focus on 
one better-paying or more satisfying job. The study asks whether these gains come from 
switching to a better job or staying in the same job but getting paid more money. Interestingly 
the data show that for less educated men, only ‘job stayers’ and not ‘job switchers’ report 
significant wage gains. For less educated women, both ‘job stayers’ and ‘job switchers’ report 
significant wage gains but these gains are only significant for the ‘job switchers’. 
 
These findings raise many questions. What types of learners are most likely to experience wage 
gains? What difference does the type of learning make? Does the type of workplace a learner 
works in make a difference? Unfortunately the SLID survey does not collect detailed information 
on the types of learning that individuals participate in.  Moreover, the sample of individual with 
high school or less education who engage in adult learning is quite small. Therefore it is difficult 
to conduct analyses that include a large number of contextual variables. In this paper we draw on 
two nationally representative cross-sectional surveys with large sample sizes and numerous 
contextual variables to address these gaps.  
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2. Data sources 
 
 
Our first data source, the National Survey on the Changing Nature of Work and Life-long 
Learning (WALL) was conducted in early 2004 with a large representative national sample of 
the adult Canadian population (N=9000).  
 
Our second source, the Adult Education and Training Survey (AETS) conducted by Statistics 
Canada, is Canada's most comprehensive source of data on formal adult education and training 
(N=25 000).  
 
Each survey has different strengths. The strengths of the WALL survey lie in its coverage of 
both life-long learning and workplace characteristics. The AETS dataset has the advantage of a 
larger sample size and more systematic information on job-related learning. For both surveys we 
focus on a sub-sample that includes all respondents currently in the labour force4 between the 
ages of 25 and 55 years. The restricted sample size is 4858 respondents for the WALL survey 
and 16 786 respondents for the AETS survey. Throughout the paper, we report the WALL data 
in the body of the text and refer to the AETS data only when the results differ significantly. The 
exception to this is Part 6 where we use AETS data to take advantage of the large sample size.  
 

                                                 
4 The labour force includes respondents who are employed, self-employed, temporarily absent from work, or 
unemployed. It excludes people who are not working and are not looking for work.  
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3. Adult learning: types and participation rates 
 
 
a) Types of learning and average participation rates 
 
Adult learning can be delivered through a wide range of institutional settings and through a wide 
range of methods. Analyses of adult learning often make several key distinctions in types of 
learning. Figure 1 provides a conceptual map of these distinctions.  
 
Although the WALL survey asks about a wide range of learning, we focus specifically on 
formal job-related learning. As Figure 1 shows, in 2003, 39.1% of the labour force participated 
in some formal learning (Panel 1).5  The vast majority of this learning (90%) was job-related 
(Panel 2).6  

 
See Figure 1 

 
Within job-related formal learning a distinction can be made as to whether the learning has the 
potential to lead to a credential such as a degree, diploma, certificate, or license. In this paper, we 
refer to this type of learning as ‘credit’ learning. Learning that does not lead to a formal 
credential is referred to as ‘non-credit’ learning. 12.8% of the labour force participated in credit 
learning and 28.8% participated in non-credit learning. These figures include the 4.4% of the 
labour force who participated in both credit and non-credit learning. 
 
A further distinction can be made as to who paid for the learning.7 Canadians receive assistance 
for learning from a range of sources such as unions and professional associations but employers 
are by far the most frequent source of support. Employers pay for 73.3 % of all job-related 
learning (Panel 2).8 While 75.6% of job-related non-credit learning is employer sponsored, only 
44.2% of job-related credit learning is employer sponsored (Panel 2). 
 
b) Differences in participation rates 
 
These average participation rates hide considerable variation in participation rates across 
education groups. Table 1 shows that only 19% of those with high school or less participated in 
some form of job-related learning compared to 54% of those with university degrees. This 
                                                 
5 Definition of formal learning - The exact wording of the question was: ‘At any time during the past year did you 
receive any formal training or education including courses, private lessons, correspondence courses, workshops, 
apprenticeship training, arts, crafts, recreation courses, or any other training or education no matter how long or 
short. This includes any organized instruction by a designated instructor but does not include informal on-the-job 
training, for example learning things as you go along, picking up skills by watching others on your own etc.”  
6 Definition of job-related - Respondents were asked whether the courses they took were “primarily, partially or 
not at all related to a current or future job”. 
7 Most previous research has focused on employer sponsored learning. There are two reasons for this: first, the 
majority of job-related training is sponsored by the employer; and second, who has access to employer sponsored 
training is an important policy question. However, it is also important to learn more about learners who don’t 
receive support from their employers. What are the characteristics of Canadians who choose to learn even though 
their employer does not support this learning? What types of learning are they most likely to engage in? What 
outcomes does this learning bring?  
8 Here we use AETS data because the WALL survey only asked respondents who sponsored their credit learning,   
not their non-credit learning. 
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confirms the results of countless previous studies that show that the least educated are 
considerably less likely than their more educated counterparts to participate in learning.  

 
See Table 1 

 
Individuals in different educational groups may also differ in demographic or workplace 
characteristics that are important determinants of participation in job-related learning. For 
example, people with high school or less may be less likely to participate in job-related learning, 
but this could be because they tend to be older than the average worker and older workers are 
less likely to take training. Our analysis (see Appendix A)9 shows that while demographic factors 
play only a small role, workplace characteristics account for a significant proportion of the 
participation gap between educational groups. This is because the least educated are more likely 
to work in job types and workplace environments that offer less training. However, even  when 
we account for differences in demographic and workplace characteristics, the participation gap 
between educational groups remains strikingly large.10  
 

                                                 
9 Appendix A, Table 1 analyzes how the odds of participation in job-related learning are effected by the education, 
demographics, and workplace characteristics of individuals. This analysis uses the technique of logistic regression, 
and compares three models. Model 1 controls for only education, Model 2 controls for education and demographic 
factors, and Model 3 controls for education, demographics, and job and workplace characteristics.  
10 When controlling for all demographic and workplace characteristics, the odds of participating in job-related 
learning are 60% lower for the least educated, as compared with university graduates. 
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4. Returns to training 
 
 
a) Our approach 
 
In this section we investigate  the labour market outcomes that learners attribute to their learning 
experiences. Are there significant differences in the likelihood of reporting a positive outcome 
across initial education groups? What difference does the type and duration of learning make? 
Do job and employment characteristics of the learner make a difference? 
 
In the absence of Canadian longitudinal or experimental data, we draw on our two cross-
sectional surveys, WALL and AETS (see Part 2 for a description of the data), in which the 
outcome measure is the respondent’s own assessment of training benefits (e.g. increasing 
earnings, gaining a promotion, changing jobs). Self-assessments are commonly used in such 
areas as health research where there is evidence that self-assessed health status is a better 
predictor of mortality and morbidity than physician assessments. Unfortunately, there is no 
corresponding research on the validity of self-assessments of wage and employment prospects. 
Of course, “real” wage and other labour market data are also based on self-reports but there are 
several important differences: (a) self-assessed gains may be subject to recall error; (b) self-
assessed gains may be subject to the phenomenon of cognitive dissonance, in which the 
‘discomfort’ associated with making an investment but not getting the desired results may drive 
respondents to ‘re-interpret’ their findings as more positive than they actually are; (c) only the 
incidence of reported gains can be measured, not their magnitude; and (d) respondents may be 
reporting on anticipated gains rather than those that have actually occurred. 
 
While these surveys do not allow us to assess the longer-term outcomes of adult learning 
experiences, it will, for the first time, provide a rich body of data on the consequences that adult 
learners attribute to their experiences. 
 
b) Measures 
 
Our dependent variables are based on three questions in which respondents were asked whether 
the education or training received was very helpful, fairly helpful or not helpful for (a) increasing 
their income; (b) gaining a promotion; and (c) changing jobs.11 Responses are coded as a 
dichotomy to distinguish between positive (very or fairly helpful) and negative (not helpful) 
responses. Results are presented for three categories based on the respondent’s highest level of 
education. These categories are university (including graduate or professional degrees) (n=1036), 
non-university post-secondary (n=2237), and high school or less (n=1584). (WALL data is 
reported in the body of the text. AETS data is reported in Appendix B Table 1 and Table 2). 
We use multivariate regression analysis, which allows us to control for a number of 
demographic, learning and workplace characteristics.  Table 2 provides descriptive statistics for 
our independent variables. 

 
See Table 2 

                                                 
11  Unfortunately, the AETS question asked whether training was helpful for changing or finding a job and hence 
results are not included here.    
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Type and duration of training - The likelihood that training will have a positive effect on 
labour market outcomes will vary with the type and duration of training. Training that leads to a 
certification (credit training) is likely to provide a stronger signal to employers and result in 
greater wage effects. The content of non-credit training also matters (Bartel 1995; Groot 1995; 
Kroeger and Rousse 1998). Compared to computer training, a short course on health and safety 
is unlikely to have a large impact on the employee’s bargaining power with employers. The 
WALL data enables us to distinguish among five types of non-credit training: computer training, 
job entry and job upgrading, literacy and second language training12, health and safety, and a 
large omnibus “other” category. Training types were coded with a series of dummy variables 
(Table 2).  
 
Both the WALL and AETS data allow us to specify the amount of time a respondent spent on 
learning. Respondents were asked to report the number of weeks enrolled in formal training 
during the past 12 months and the number of hours each week spent in training including class 
time and course assignments in a typical week. A derived variable based on these responses was 
constructed and coded into intervals that capture major differences in response outcomes.   
 
Employer support - Many studies suggest returns are greater for employer-sponsored training 
(Loewenstein and Spletzer 1998; Lynch 1994). However, employer-sponsored training is more 
likely to provide skills that are specific to a particular workplace, rather than general skills that 
may be more likely to enhance the worker’s bargaining power with employers. This could imply 
higher returns to training that is self-financed. To capture the potential impact of employer 
support we include a measure indicating whether the training was employer subsidized in whole 
or in part. Unfortunately, only the AETS dataset allows us to control for employer support.  
 
Job and workplace characteristics - A major concern in estimating returns to training across 
educational groups is how to control for both unmeasured differences in ability that are not 
signalled by educational attainment and for differences in quality of training across firms and 
sectors. If there are significant complementarities between unobservable ability and education, 
then the more educated will potentially gain higher returns to additional training. To capture 
potential differences in ability across workers with similar education levels we include controls 
for occupational skill level based on the Pineo-Porter-McRoberts (1977) classification scheme. 
We also include controls for annual earnings (coded into six categories) and for a constructed 
measure of job autonomy13.  
 
Across sectors and firms, returns to training may vary as a result of differences in the quality of 
training and differences in how productivity gains that result from training are divided between 
employers and workers. To capture potential firm and sector effects we include controls for: 
sector (private, non-profit or government sector); firm size; unionization; and workplace 

                                                 
12 There were too few cases of literacy and second language training to treat this as a separate category. Given that 
returns for literacy and second language training were very similar to returns for the job entry and upgrading 
category, these two categories were collapsed. 
13 Job autonomy measures the degree of autonomy and control that a survey respondent has over their job. It is a 
composite variable derived from the respondent’s responses to four survey questions, concerning their ability to use 
their own ideas at work, the amount of thought required in their job, their ability to participate in workplace 
decisions, and their degree of choice in how work gets done. 
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innovation14. We expect higher returns to training in firms located in the private sector, larger 
enterprises, unionized firms and firms undergoing rapid technical innovation. Finally, we include 
controls for the age, sex, marital status, immigrant status and labour force status of respondents.   
 
Our results are based on logistic regression estimates for our three binary outcomes (wage gain, 
job change, and promotion). All independent variables are entered into the regression equation as 
categorical variables in which “effects” are estimated relative to a reference category. For 
example, we use three age categories: 25 to 34 years of age, 35 to 44 years of age and, 45 to 54 
years of age. Age 25-34 is the reference category, so our results compare the likelihood of 
reporting a return for the 35-44 age group and the 45-54 age group compared to the likelihood of 
reporting a return for the 25-34 group.  
 
For purposes of presentation, logistic coefficients are transformed into odds ratios. Odds-ratios 
indicate the likelihood of reporting a positive outcome for workers in a particular category 
compared with the reference group. For example, being female reduces the likelihood of 
reporting a wage gain by 38% (0.623 - 1.00 = -0.377) compared with being male.  
 
Our first model tests the association between initial education and the likelihood of reporting a 
positive outcome. Our second model adds demographic controls. Our third model adds controls 
for the type and amount of training. Our final model includes job and workplace characteristics.  
 
c) Results  
 
We begin by showing the percentage of respondents by education level who reported a wage 
increase, promotion or job change as a result of their training experience (Table 3). Fifty-three 
percent of respondents with high school or less reported that their training helped them increase 
their income, compared to 44% of university graduates, a difference of almost 9 percentage 
points. The same relative advantage for the least educated is also evident for the other two 
outcomes: 5.5% for gaining a promotion and almost 13% with respect to changing jobs.   

 
See Table 3 

 
The presence of such large differences favouring the less educated is striking. Without controls 
for unmeasured differences in ability and training quality, we expect that educationally 
disadvantaged individuals would be less likely than their more educated counterparts to report 
benefits from their training. The less educated are less likely to have access to high quality 
training and more likely to be employed in low quality, low productivity firms where training is 
less likely to result in a wage gain (Arulampalam, Booth and Bryan 2004). In other words, the 
relative advantage of the least educated that we find in our raw data occurs despite strong 
expectations to the contrary.Given these conditions, we expect an even larger relative advantage 
for the less educated after controlling for type and quantity of training, demographic, and job and 
workplace characteristics. The results reported in Tables 4 through 6 are broadly consistent with 
this expectation. 

 
See Table 4 

                                                 
14 Workplace innovation is a derived variable that measures the degree of change that a respondent is experiencing at 
work. 
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The bivariate association between education and reporting a wage gain reported in model 1 of 
Table 4 indicates that the odds of a respondent reporting a wage gain are 55% higher (odds ratio 
= 1.55) for respondents with high school or less than for university graduates.  In model 2, with 
controls for respondents’ demographic characteristics, the odds ratio rises to 1.76. When controls 
are included for type and quantity of training, the odds ratio rises to 1.89 and remains relatively 
unchanged (odds ratio = 1.86) when job and workplace characteristics are included.    
 
Reported wage gains are lower for women and older workers and, not surprisingly, higher for 
those taking credit-based and, especially, longer training. Learners who reported more than 2 
days of training were 1.7 times more likely (than those who reported less than 2 days of training) 
to report a wage gain. The odds ratio remains relatively unchanged for durations up to 12 weeks, 
at which point the likelihood of reporting a wage gain rises sharply to an odds ratio of 3.07. 
Workers who report high levels of job autonomy (a proxy for high job skills) and high levels of 
workplace innovation (job change) are also more likely to report positive wage gains. The 
WALL results provide some weak evidence that low wage workers are more likely to benefit 
than workers with high earnings while the AETS data, if anything, suggest the contrary (See 
Appendix B Table 1).  
 
The results indicate that the reported incidence of training is a poor guide to the benefits of 
training for other groups as well. Women report a higher training incidence than men and public 
and non-profit sector workers report a higher incidence than private sector workers. However 
men and private sector workers are more likely to report positive wage gains.  
 
We find a similar pattern for workers reporting a job change as a result of training (Table 5).  
Model 1 shows that respondents with high school or less are 62% more likely than respondents 
with university to report that their learning experience helped them change jobs. When 
demographic controls are added (Model 2) the odds ratio rises to 1.77. When controls for type 
and quantity of training are added, the odds ratio rises to 1.85 and drops only slightly when job 
and workplace characteristics are included. While type of training is not significant, the impact 
of training hours is particularly striking. The likelihood of reporting a job change rises 
dramatically with each increment of training hours. Learners who reported more than 12 weeks 
of training were 5.29 times more likely (than those who reported less than 2 days of training) to 
report a job change. 

 
See Table 5 

 
While respondents with high school or less are somewhat more likely to report receiving a 
promotion as a result of their training, this association is not statistically significant when 
estimated with WALL data (Table 6). However, with the much larger sample size of the AETS 
database, (See Appendix B Table 2) we do find a large and significant advantage for the least 
educated once we control for the quantity of learning (Model 3). In this model, disadvantaged 
learners are 73% more likely to report that learning helped them gain a promotion and this effect 
remains relatively unchanged when job and workplace characteristics are included. Once again, 
duration of training has a significant impact on the likelihood of reporting a positive outcome. 

 
See Table 6 
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In summary, our results indicate that, among those who do engage in “life-long learning”, the 
least educated are more likely to report a positive wage gain, promotion, or job change as a result 
of participating in job-related training. A plausible explanation for this somewhat surprising 
finding is that the most educated already start from a position of considerable educational 
advantage. These individuals may be less likely to gain from additional episodes of learning. In 
other words there may be a declining marginal product of training in which higher-order events 
have smaller effects. Less educated individuals have less education to start with so any additional 
episode of training may be more likely to have an effect. Another related explanation is that 
small differences may matter more to the least educated and they may be more likely to interpret 
these differences as ‘success’. 
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5. Participation 
 
 
a) Our approach 
 
Our results from the previous section show that not all training is created equally in terms of its 
potential to lead to a positive labour market outcome. For this reason, it is useful to revisit the 
issue of participation, first touched on in section 3. Our question now becomes not just who gets 
training but who gets training with high labour market potential? In other words, does the 
participation gap between the least educated and the most educated increase when we consider 
only learning with high labour market potential?  
 
In this section we take our findings from section 4 about what characteristics of the learning 
experience are most likely to lead to positive outcomes, and we ask who is most likely to 
participate in this kind of learning. Our analysis of the WALL data highlights two aspects of the 
learning experience – type of learning and duration of learning – that predict the likelihood of 
reporting a positive outcome. Both type and duration play a role in the likelihood of reporting 
that learning helped increase income (Table 4). But for changing jobs and gaining a promotion, 
duration is most important (Tables 5 and 6 respectively).15  
 
Our analysis proceeds in two parts. First we ask in which types of learning the least educated are 
most likely to participate. Second we address how the duration of learning episodes vary across 
education groups.  
 
b) Results 
 
We start by taking a closer look at the types of training in which the least educated participate.  
 
Table 7 reports the distribution of non-credit learning by type of learning, for each educational 
group.16 For all education groups, job upgrading accounts for a significant proportion of non-
credit training. For all groups, job upgrading was the most common type of learning (after 
other).17  However, learners with an initial educational attainment of high school or less are 
somewhat less likely to be engaged in upgrading than university learners (21.4% versus 29.3%). 
Interestingly, less educated and more educated learners are about equally likely to be engaged in 
computer training (9.3% versus 10.5%). Not surprisingly, learners with high school or less are 
more likely than those with university to be engaged in occupational health and safety (11.7% 
                                                 
15When only type of learning was considered (not duration), participating in credit learning significantly increased 
the likelihood of reporting a positive outcome, both for changing jobs and for gaining a promotion.  However, when 
duration (hours) was entered into the model, the effect of credit learning became non significant. This suggests two 
possibilities. Either participating in credit versus non-credit has a significant effect but this effect is strongly 
correlated with duration, or what appeared to be an effect of credit can be fully explained by the fact that credit 
learners report more hours and it is hours that drive results.  
16 Table 7 suggests two other findings that, although not directly related to our hypotheses, are worth noting. First, it 
is somewhat surprising that so few respondents reported receiving job entry training. Perhaps  entry-level training 
occurs primarily  informally on the job. Second, it is striking that so few Canadians reported participating in job-
related basic literacy or English as a second language training. It is possible that programs are targeted towards those 
who are out of the labour force and those not represented in our analysis. 
17 For all education groups, the most common type of learning was ‘other’.  This suggests that the categories for type 
of learning were not exhaustive. Future research should aim to further specify these categories. 
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versus 4.1%). There is no evidence, however, to suggest that this type of low potential training 
makes up the bulk of their participation. Our results indicate that less educated learners are 
not clustered around types of non-credit training with low labour market potential.18 

 
See Table 7 

 
Table 7 also reports type of credit learning by education groups. Given that our regression 
analysis did not break down credit learning by type and that credit learning is such a strong 
predictor of success regardless of type, we are less concerned with differences across education 
groups. Nonetheless, the results do give us insight into the types of credit learning that the less 
educated pursue. As Table 7 shows, less educated learners are engaged in a range of credit 
learning including college, university, professional licenses and trades certificates. Not 
surprisingly though, less educated learners are considerably more likely to be pursuing a trades 
certificate than learners with a university degree (11.1% versus 4.3%). Learners who already 
have a university degree were more likely than high school learners to be pursuing university 
degree (9.9% versus 1.7%).  
 
We turn next to duration of training, which we have shown to be an important predictor of 
success for all three outcome variables. Table 8 reports on the duration of credit learning, non-
credit learning, and both types of learning combined, for learners in each educational group. 
Three measures19 of duration are reported: the mean number of hours, median number of hours, 
and the percentage of learners that were engaged in 2 days or more of training. A comparison of 
the mean and median values shows that the data is skewed to the right. There are a small number 
of learners that are doing an extraordinary amount of learning. For our purposes, the median is a 
more useful indicator of training duration.20  

 
See Table 8] 

 
Among those who participated in job-related learning, the median number of total hours spent 
was 40. As Table 8 shows, the median number of hours of those studying for credit was much 
higher than the median number of hours among those in non-credit programs (142 hours versus 
24 hours). While the median number of non-credit hours was identical (24 hours) for learners 
with high school or less and learners with university or more, learners with high school or less 
had substantially fewer hours of credit learning than learners with university or more (median 
hours were 109 versus 175). Thus, a puzzling question emerges. If duration of learning is such an 
                                                 
18 We tested this finding more systematically, by defining training with high labour market potential as any type of 
training except health & safety, with a minimum duration of two days. Using this definition, the size of the 
participation gap between educational groups was almost identical to the gap that existed when considering all 
episodes of job-related training (reported in appendix A, Table 1).  Based on our results in section 4, this definition 
of training with high labour market potential fits well when increasing income is our outcome variable, but less well 
with the outcome variables of changing jobs and gaining a promotion, where type of training is less important and 
duration of training more important. 
19 Figures for all three measures apply only to the subpopulation from each educational group that actually 
participated in job-related learning.  
20 A further point is that the WALL data and the AETS data show some differences in duration of training, in 
contrast to incidence of training, where the results were strikingly similar. In practice it is difficult to gather accurate 
information about the number of hours spent on training, as neither workers nor their employers routinely track the 
duration of training investments.   
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important predictor of gains in the labour market and the less educated report considerably 
shorter durations of credit learning, why are they more likely to report that their learning led to a 
successful labour market outcome? 
 
There are two possible explanations. The first explanation is that although the less educated 
report shorter episodes of learning, this doesn’t matter because the episodes are long enough to 
push them over the threshold for positive outcomes. The ‘wage gain’ outcome offers support for 
this explanation. For this measure, the likelihood of learners reporting a positive outcome 
increases twofold when learners hit the two day mark and holds steady at this rate until the sixty 
day mark. In other words, learners remain two times more likely to report a wage gain whether 
they do two days of training or sixty days. As Table 8 shows, the vast majority of less educated 
learners meet the two day threshold.   
 
While this explanation holds for wage gains, it does not hold for our other two outcomes. Both 
for changing jobs and gaining a promotion, the likelihood of reporting a positive outcome 
increases continuously as duration increases. Thus another explanation is necessary. One 
possibility is that the effect of duration works differently for the least educated, who may need 
fewer hours of training to achieve a positive outcome. This may be because university learners 
already start from a position of considerable education, so it may take considerably more 
learning to generate any discernable effect. In contrast, our less educated learners have less to 
start with and therefore they may gain benefits from shorter durations of learning. This 
hypothesis can be summarized as small changes matter at the margins. The raw data on duration 
suggests that this explanation is plausible. Table 8 also shows the training hours for learners who 
reported that their learning experience helped them change their job. Successful high school 
learners report considerably fewer credit hours than successful university learners (median hours 
are 95 and 210, respectively).   
 
However, we were not able to confirm our results using more systematic statistical analysis. We 
tested the small changes hypothesis by re-running our regression analysis from Part 3, but this 
time including an interaction term that allowed the effect of training duration to vary across 
education groups. Despite the apparent differences we found in our raw data, the interaction 
results were not significant. Regressions were run with both WALL and AETS data. 
 
In summary, we have examined whether values for the two characteristics of learning 
experiences that predict labour market outcome - type of training and duration of learning - differ 
between educational groups. We found that the least educated participate in similar types of 
training as the more educated and report similar total hours spent on learning. However there is 
one important difference. Less educated learners report considerably fewer hours of credit 
learning. Overall, the picture that emerges is that the participation gap between educational 
groups is similar whether we consider all job-related learning or only training with high labour 
market potential.  
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6. Closing the gap 
 
 
a) Our approach 
 
The results from Part 3 indicate that less educated learners are just as likely or slightly more 
likely than their more educated counterparts to report that learning helped them achieve a 
positive labour market outcome. While we are unable to predict whether encouraging 
educationally disadvantaged individuals who haven’t previously participated in learning will lead 
to similarly favourable results, the surprisingly positive results from Part 4 suggest this objective 
is at least worth further investigation.  
 
In this section we address the question of how to close the participation gap. While the vast 
majority of individuals with a high school education or less did not engage in life-long learning 
during the reference years of our surveys, a small minority of these individuals did engage in 
learning (19%). What factors led these individuals to participate? In this section we ask: among 
the least educated, what differentiates those who participate from those who don’t?  We know 
the factors that predict participation on average, but we don’t know if these factors work the 
same way across education groups.  
 
b) Measures 
 
Our dependent variable is simply participation in job-related learning.21 Our approach is to run a 
separate regression analysis of the factors that influence participation for each of our three 
educational groups, to examine whether the determinants of participation differ substantially 
between educational groups. Given that we are investigating differences in predictors across sub 
groups of the population, our analysis is strengthened by a larger sample size. For this reason, we 
report the AETS data, which has a much larger sample size, in the body of our paper. 
 
c) Results 
 
We start by analyzing the same demographic and workplace predictors described in part 3, but 
this time we compare their effects across education groups. Table 9 shows that many of our 
variables work the same way across education groups. Age, immigration status, sector, industry, 
and firm size are strong predictors of participation for all education groups.  

 
See Table 9  

 
In contrast the effects of sex, marital status, occupation and income work differently across 
education groups. Our comparison suggests four key differences between the least educated and 
university graduates22.  

                                                 
21 Given that there were only slight differences in participation patterns between participation in any learning and 
learning with labour market potential, we return here to the more conventional measure of participation. 
22 In this section, we focus on differences in determinants of training between the least educated and university 
graduates. Determinants of training for our intermediate education group (those with some post-secondary 
education) mirror those of university graduates in some instances, and mirror those of high school or less in other 
instances.  
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 Among the least educated, women are slightly less likely than men to participate in adult 
learning, although the difference is not significant. In contrast, among university graduates, 
women are much more likely (1.6 times) than men to participate in adult learning.  

 
 Among the least educated, single and divorced individuals are considerably more likely to 

participate in learning than married individuals. Among university graduates, marital status 
does not affect the participation rate. 

 
 Among the least educated, blue collar workers are considerably less likely than managerial 

workers to participate in training, Among university graduates, this difference does not exist. 
 
 Among the least educated, the likelihood of participating in training increases sharply as an 

individual’s income increases. Among university graduates, income is not a significant 
predictor of participation in learning. 

 
These finding show that at least with respect to four key predictors (sex, martial status, 
occupation and income) the determinants of participation are different for the least educated.23 
Among the least educated, learners are equally likely to be men or women, and more likely to be 
single or divorced rather than married, in managerial occupations rather than blue collar or 
clerical sales and services occupations, and more likely to have higher incomes. 
 
There are at least two possible ways to interpret these findings. One explanation is that 
occupation and income are proxies for ability. In general the less educated are less likely to 
participate because they anticipate relatively low ‘returns’ on their investment. The small number 
of less educated individuals who do participate (managers and professionals and those with 
relatively higher incomes) do so because they have higher ability than the average less educated 
individual and therefore expect a higher return on their investment.  
 
Another more optimistic explanation is that managers and higher income earners are more likely 
to participate because they have greater access learning resources. Given the least educated are 
considerably less likely to receive employer supported training, resources may be an important 
part of the story. Our findings suggests that occupational access to training and having earnings 
to purchase training are important for the least educated but not the more educated. In other 
words, less educated learners are more likely than less educated non-learners to have access to 
training through their occupations and they are more likely to be able to afford to pay for their 
own training.  
 
While our data do not allow us to determine which of these explanations is correct, our findings 
certainly call into question the Heckman hypothesis that less educated individuals are less likely 
to participate because they are less able. Our findings from Part 4 suggest that there is a pool of 
individuals who missed out on obtaining post secondary education in their youth, but have 
benefited significantly from job related training or ‘second chance’ education as an adult. Our 
results also clearly show that access to resources is a major determinant of participation for less 
educated individuals. These findings are consistent with what is sometimes referred to as 

                                                 
23 This finding was tested quantitatively using a logistic regression model that added interaction terms allowing the 
effects of these four variables to vary across education groups (Appendix C, table 1). This model provided a 
significantly better fit for our dependent variable (participation in learning), and all four interaction terms were 
significant.  
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‘discount rate bias’. The discount rate bias hypothesis suggests that there is a non-trivial 
proportion of individuals with high potential returns to education who did not pursue post-
secondary education perhaps because of low family income, credit constraints or family 
socialization that does not emphasize the importance of education. As Riddell and Sweetman 
(2004) argue, for these ‘high potential return’ individuals a policy designed to increased 
educational attainment would have a substantial payoff— both in terms of increased 
employability and in terms of equity. 
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7. Conclusions:  Life-long learning for the educationally 
disadvantaged? 

 
 
a) Summary of findings 
 
In this paper we asked three questions about life-long learning for the educationally 
disadvantaged. In Part 4, we asked whether the least educated learners were more or less likely 
then their more educated counterparts to report that job-related learning helped them increase 
their income, change jobs or gain a promotion. Our analysis found that the least educated were 
actually more likely than their more educated counterparts to report a positive outcome. While 
this result is somewhat surprising given that the complementarities in human capital hypothesis 
predicts that results would be biased towards the most educated, one possible explanation for 
these results is that less educated learners start from a position of relative educational 
disadvantage. Thus they may be more likely to gain from additional episodes of learning than 
their more educated counterparts. The more educated may experience a declining marginal 
product for their training in which higher-order events have small effects.  
 
Another piece of this puzzle relates to the type of learning in which the least educated 
participate. In Part 5 we asked whether the least educated were also less likely to access learning 
with high labour market potential. Given the least educated have less access to formal job-related 
training in general, we hypothesized that they would also have less access to high quality 
learning. We did find some important differences in type and duration of learning episodes. The 
least educated were less likely to participate in job upgrading and they reported fewer credit 
hours. But contrary to our expectations the overall picture of participation for the least educated 
was not one where they were clustered around learning with low labour market potential. Thus, it 
appears that less educated learners do not face a significant ‘quality’ penalty. 
 
A further piece of the puzzle relates to who among the least educated is most likely to participate 
in learning. Previous research has investigated the determinants for participation for learners in 
general but this research has not considered whether the determinants differ across education 
groups. Our analysis in Part 6 found that at least with respect to four key predictors (sex, marital 
status, occupation and income) the determinants of participation are different for the least 
educated. Among the least educated, learners are equally likely to be men or women, and more 
likely to be single or divorced rather than married, in managerial occupations rather than blue 
collar or clerical sales and services occupations, and more likely to have higher incomes. These 
findings suggests that less educated learners are more likely than less educated non-learners to 
have access to training through their occupations (managers are more likely to receive training 
than non-managers) and that they are more likely to be able to afford to pay for their own 
training. Another interpretation is that occupation and income are proxies for ability. However 
the fact that the least educated are considerably less likely to receive employer supported 
training, lends support to the ‘access to learning resources’ explanation. 
 
Thus our analysis provides some modest support to a growing body of evidence that suggests 
that while the least educated are the least likely to participate, when they do participate they are 
the most likely to benefit (Blundell 1999). 
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b) Conclusion 
 
The world that today’s young adults are entering is very different from the one the young cohorts 
of even a quarter century ago encountered. A new equilibrium of high inequality in the 
distribution of family earnings has emerged and appears to be a relatively permanent feature of 
our post-industrial world. This development has several sources but among them the divide 
between the educationally advantaged and disadvantaged stands out. Morrisette and Johnson 
(2004) show that between 1980 and 2000 couples with two university graduates saw their annual 
earnings rise by 14% to 22% while couples where both had high school or less had stagnant or 
declining earnings.   
 
How should we respond to this development? The cohorts who will carry us through the next 
thirty or forty years are already in place. Of young adults aged 25-34 in 2003, 25% had only high 
school credentials or less and they will not begin retiring until 2035. Through the 90s, there was 
some evidence that “market forces” – the increased supply of post-secondary graduates and a 
shrinking supply of less educated workers – were stabilizing the wage gap between the more and 
less educated (Murphy, Riddell and Romer 1998) but recent studies and trends (Boudarbat, 
Lemieux and Riddell forthcoming) have now put that conclusion in question. Instead, it appears 
the less educated are now competing in the low end of the Canadian labour market with an 
expanded pool of workers who do have post-secondary credentials.  
 
There are good reasons to be sceptical that efforts aimed at levelling the playing field and 
narrowing the “human capital” gap with life-long learning programs for the educationally 
disadvantaged will have large effects on their labour market situation. The question, however, is 
not whether enhanced public and private investment in life-long learning provides a universal 
panacea, but whether it should form part of a repertoire of strategies aimed at enhancing labour 
market outcomes for less educated Canadian workers. If the evidence indicates that existing 
levels of participation are the product of “efficient markets” for adult learning, the answer may 
well be no. As Lefebrve and Philip (2003) conclude, training may represent an inefficient 
investment policy for the less skilled and these resources could be more effectively allocated to 
other programs such as wage subsidies where effects are more certain.   
 
However, our results from two large Canadian surveys of adult learners provide little support for 
the hypothesis that training is efficiently allocated. Based on respondents’ own perceptions, the 
least educated who do engage in adult learning are more likely to report positive labour market 
outcomes than the more educated. Measured against the standard benchmark for establishing the 
presence of “efficient markets” for adult learning – identical gains across categories of workers 
with different levels of participation – these results fail to pass the test. Failure to accept a 
hypothesis, of course, never constitutes “proof” of the counterfactual, namely that barriers to 
entry for the least educated account for the low participation of the least educated in adult 
learning or that the least educated would benefit from expanded learning opportunities. 
Moreover, both our measures and our research design are simply too far from the ideal 
randomized experiment (Hui and Smith 2003) to make such strong claims. Nevertheless, the 
consistency of our results across multiple measures and data sets plus the face validity of the 
factors that do predict “success” such as the quality and quantity of training give us some 
confidence that these conclusions merit further investigation.  
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Table 1: Percent of all Canadians in the labour force who participated in job-related formal 
learning by initial educational attainment (WALL and AETS data) 
 

 
University

or more
Non-university 

post-secondary
High school 

or less All groups

Only credit 
WALL 
AETS 

12.3
8.5

8.3
7.3

6.0
2.9

8.4
6.2

Only non-credit 
WALL 
AETS 

33.9
39.0

29.4
28.3

11.0
15.0

24.3
26.6

Both credit and 
non-credit 
WALL 
AETS 

7.3
5.8

5.0
4.0

1.7
1.0

4.4
3.5

All job-related 
learning 
WALL 
AETS 

53.5
53.3

42.7
39.6

18.8
18.9

37.1
36.3
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Table 2: Values for independent variables (percentages) (WALL data) 

  University or 
more 

Non-university 
post-

secondary 

High school  
or less 

Total 

Education Education 21.33 46.05 32.62 100.00 
Sex Male 52.32 51.45 54.36 52.58 

 Female 47.68 48.55 45.64 47.42 
Age 25 to 34 34.46 29.59 22.66 28.37 

 35 to 44 34.27 37.73 37.63 36.96 
 45 to 55 31.27 32.68 39.71 34.67 

Immigration Born in Canada 75.49 83.11 81.46 80.94 
 Before 1983 9.53 8.58 10.51 9.41 
 1983-1992 4.67 3.61 4.59 4.16 
 After 1992 10.31 4.70 3.44 5.49 

Marital  Married 73.90 72.87 74.13 73.50 
 Single 19.75 15.88 12.43 15.57 
 Divorced 6.35 11.25 13.44 10.93 

Employment Employed 95.08 92.44 87.37 91.35 
Learning type Health and Safety 3.18 7.44 8.97 6.37 

 Other non-credit 25.79 22.86 19.31 23.17 
 Computers 6.17 9.66 5.86 7.94 
 Job entry/upgrade 28.22 28.97 24.48 27.98 
 Credit 36.64 31.08 41.38 34.53 

Hours Under 2 days 28.28 31.78 31.30 30.61 
 2 days to 1 week 22.75 25.28 18.70 23.39 
 1-3 weeks 19.26 19.51 19.85 19.49 
 3-12 weeks 19.06 16.44 24.05 18.53 
 Over 12 weeks 10.66 6.99 6.11 7.99 

Sector  Private 57.47 67.36 80.79 69.43 
 Non-profit 6.32 5.29 2.91 4.77 
 Public 36.21 27.35 16.30 25.81 

Union Non-union 70.66 68.62 69.17 69.23 
 Union 29.34 31.38 30.83 30.77 

Occupation Professional/Managerial 70.30 34.91 12.05 35.01 
 Clerical Sales Services 15.24 28.30 28.96 25.73 
 Blue Collar 10.90 33.17 54.45 35.36 
 Unclassified 3.57 3.62 4.54 3.91 

Firm size Under 100 26.21 34.10 47.42 36.71 
 100 to 499 16.91 17.43 18.98 17.82 
 Over 500 46.26 38.67 24.86 35.84 
 No response 10.63 9.80 8.74 9.64 

Tenure  Years at job 5.95 7.3 9.10   7.52 
Job autonomy High autonomy 51.57 44.57 36.57 43.63 

 Moderate autonomy 40.53 44.71 47.63 44.70 
 Low autonomy 7.90 10.72 15.80 11.68 

Job change High change 56.52 50.88 35.39 47.38 
 Some change 31.26 32.09 34.88 32.76 
 Little change 12.22 17.02 29.74 19.86 

Annual earnings  Under 30K 17.00 27.00 41.39 29.57 
 $30-49K 22.80 31.69 24.61 27.49 
 $50-69K 21.16 16.50 13.00 16.35 
 $70-89K 11.79 6.66 3.66 6.77 

 $Over $90K 11.59 5.27 2.46 5.70 
 No response 15.65 12.87 14.89 14.12 
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Table 3 - Percent who experienced each learning outcome by initial educational attainment (WALL 
data) 

 

 
University or 

more
Non-university 

post-secondary
High school or 

less All groups

Increased income 43.9 48.1 52.6 47.6

Obtained 
promotion 32.0 36.5 37.5 35.3

Changed job 44.8 49.2 57.7 49.2
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Table 4 - Estimates from logistic regression predicting the probability of reporting a wage gain (WALL)  
  M1 Education M2 Demographic M3 Learning M4 Employment 

Education University or moreR 1.0 1.0 1.0 1.0 
 Non-university post-secondary 1.199 1.306 1.366 1.291 
 High school or less 1.550** 1.758** 1.893** 1.858** 

Sex MaleR  1.0 1.0 1.0 
 Female  0.623*** 0.657** 0.697* 

Age 25 to 34R  1.0 1.0 1.0 
 35 to 44 0.853 0.928 1.010 
 45 to 55 0.649* 0.765 0.906 

Immigration Born in Canada R 1.0 1.0 1.0 
 Before 1983 1.894** 1.931** 1.912* 
 1983-1992 0.770 0.829 0.686 
 After 1992 2.321** 2.055* 2.248* 

Marital  MarriedR 1.0 1.0 1.0 
 Single 0.941 0.923 0.910 
 Divorced 0.764 0.712 0.837 

Employment Employed 0.598 0.653 0.617 
Learning type Health and SafetyR   1.0 1.0 

 Other non-credit   1.827 1.493 
 Computers   2.282 1.857 
 Job entry/upgrading   2.244** 1.734 
 Credit   2.362** 1.952* 

Hours Under 2 daysR   1.0 1.0 
 2 days to 1 week   1.700** 1.741** 
 1-3 weeks   2.095*** 1.997*** 
 3-12 weeks   1.877** 1.988** 
 Over 12 weeks   3.068*** 3.213*** 

Sector  PrivateR    1.0 
 Non-profit    0.519* 
 Public    0.587** 

Union Non-unionR    1.0 
 Union    0.840 

Occupation Professional/ManagerialR    1.0 
 Clerical Sales Services    0.992 
 Blue Collar    0.885 

Firm size Under 100R    1.0 
 100 to 499    1.036 
 Over 500    1.043 
 No response    0.815 

Tenure Years at job    0.987 
Job autonomy High autonomyR    1.0 

 Moderate autonomy    0.679* 
 Low autonomy    0.388*** 

Job change High changeR    1.0 
 Some change    0.729 
 Little change    0.640 

Annual earnings Under 30KR    1.0 
 $30-49K    0.845 
 $50-69K    1.070 
 $70-89K    0.510* 
 $Over $90K    0.744 

Model statistics Constant 0.740 1.694 0.404 1.200 
 -2LL 1442.189 1401.256 1359.566 1296.493 
 Df 2 11 19 38 
 Change  40.933 41.690 63.073 
 Pseudo R2 0.007 0.048 0.108 0.180 
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Table 5 - Estimates from logistic regression predicting the probability of reporting a job change (WALL) 
  M1 Education M2 Demographic M3 Learning M4 Employment 

Education University or moreR 1.0 1.0 1.0 1.0 
 Non-university post-secondary 1.285 1.414* 1.561** 1.469* 
 High school or less 1.624** 1.767** 1.849** 1.752* 

Sex MaleR  1.0 1.0 1.0 
 Female  0.899 0.989 0.939 

Age 25 to 34R  1.0 1.0 1.0 
 35 to 44 0.733* 0.815 0.953 
 45 to 55 0.631** 0.823 1.072 

Immigration Born in Canada R 1.0 1.0 1.0 
 Before 1983 1.074 1.065 1.142 
 1983-1992 1.232 1.279 1.311 
 After 1992 1.507 1.224 1.134 

Marital  MarriedR 1.0 1.0 1.0 
 Single 1.348 1.323 1.236 
 Divorced 0.949 0.886 0.931 

Employment Employed 1.364 1.429 1.452 
Learning type Health and SafetyR   1.0 1.0 

 Other non-credit   1.306 1.093 
 Computers   1.166 0.933 
 Job entry/upgrading   1.366 1.112 
 Credit   1.344 1.132 

Hours Under 2 daysR   1.0 1.0 
 2 days to 1 week   1.453* 1.567* 
 1-3 weeks   2.254*** 2.245*** 
 3-12 weeks   3.313*** 3.265*** 
 Over 12 weeks   5.287*** 5.022*** 

Sector  PrivateR    1.00 
 Non-profit    0.444** 
 Public    0.690* 

Union Non-unionR    1.00 
 Union    1.041 

Occupation Professional/ManagerialR    1.00 
 Clerical Sales Services    1.027 
 Blue Collar    0.808 

Firm size Under 100R    1.00 
 100 to 499    0.931 
 Over 500    1.090 
 No response    1.292 

Tenure Years at job    0.972* 
Job autonomy High autonomyR    1.00 

 Moderate autonomy    0.959 
 Low autonomy    0.632 

Job change High changeR    1.00 
 Some change    0.796 
 Little change    1.211 

Annual earnings Under 30KR    1.00 
 $30-49K    1.118 
 $50-69K    1.033 
 $70-89K    0.704 
 $Over $90K    0.753 

Model statistics Constant -0.209 -0.328 0.237 0.426 
 -2LL 1415.868 1398.040 1332.305 1299.71 
 Df 2 11 19 38 
 Change 7.320 17.828 65.735 32.595 
 Pseudo R2 0.009 0.032 0.113 0.151 
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Table 6 - Estimates from logistic regression predicting the probability of reporting a promotion (WALL) 

  M1 Education M2 Demographic M3 Learning M4 Employment 
Education University or moreR 1.00 1.00 1.00 1.00 

 Non-university post-secondary 1.374* 1.430* 1.475* 1.549* 
 High school or less 1.074 1.139 1.111 1.444 

Sex MaleR  1.00 1.00 1.00 
 Female  0.589*** 0.608*** 0.681* 

Age 25 to 34R  1.00 1.00 1.00 
 35 to 44  1.136 1.228 1.354 
 45 to 55  0.625** 0.741 0.918 

Immigration Born in Canada R 1.00 1.00 1.00 
 Before 1983  1.526 1.496 1.425 
 1983-1992  1.266 1.142 1.007 
 After 1992  1.769 1.545 1.825 

Marital  MarriedR 1.00 1.00 1.00 
 Single  0.962 0.938 0.914 
 Divorced  1.064 1.033 1.215 

Employment Employed  1.509 1.402 1.148 
Learning type Health and SafetyR   1.00 1.00 

 Other non-credit   0.830 0.681 
 Computers   1.337 1.084 
 Job entry/upgrading   1.089 0.788 
 Credit   1.219 0.938 

Hours Under 2 daysR   1.00 1.00 
 2 days to 1 week   1.168 1.150 
 1-3 weeks   1.522* 1.418 
 3-12 weeks   2.13*** 2.578*** 
 Over 12 weeks   2.530** 3.134*** 

Sector  PrivateR    1.00 
 Non-profit    0.513* 
 Public    0.831 

Union Non-unionR    1.00 
 Union    0.713 

Occupation Professional/ManagerialR    1.00 
 Clerical Sales Services    0.935 
 Blue Collar    0.795 

Firm size Under 100R    1.00 
 100 to 499    0.966 
 Over 500    0.946 
 No response    0.515 

Tenure Years at job    0.967** 
Job autonomy High autonomyR    1.00 

 Moderate autonomy    0.876 
 Low autonomy    0.501* 

Job change High changeR    1.00 
 Some change    0.586** 
 Little change    0.287*** 

Annual earnings Under 30KR    1.00 
 $30-49K    1.330 
 $50-69K    1.964** 
 $70-89K    0.742 
 $Over $90K    1.032 

Model statistics Constant 0.470 -0.905 0.260 0.643 
 -2LL 1357.021 1318.837 1286.378 1196.580 
 Df 2 11 19 38 
 Change  38.184 32.459 89.798 
 Pseudo R2 0.007 0.056 0.096 0.201 
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Table 7 - Percentage of learners who participated in various types of credit and non-credit learning 
(WALL data) 

 
University or 

more
Non-university 

post-secondary
High school or 

less 

NON-CREDIT  

Job entry 
training 4.1 2.6 8.3 

Job upgrading 29.3 30.0 21.4 

Health and safety 4.1 11.7 11.7 

Computer 10.5 14.5 9.3 

ESL 0.7 1.0 1.0 

FSL 0.4 0.0 0.3 

Literacy 0.7 0.6 .0 

Human rights 0.7 1.1 0.7 

Other 40.0 34.9 28.3 

 

CREDIT 
University or 

more
Non-university 

post-secondary
High school or 

less 

High school 0.0 0.2 2.4 

Trades 4.3 7.5 11.1 

College 1.9 4.0 4.8 

Private 0.7 2.1 0.7 

University 9.9 4.9 1.7 

Professional 7.5 2.0 4.1 

Other 16.3 13.5 18.6 
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Table 8 – Duration of training of learners by education group (WALL data) 
 
ALL LEARNERS 

Type of learning  
University or

more
Non-university 

post-secondary
High school or 

less All groups

Credit learning Mean # of hours 318.4 353.5 258.4 322.9

 
Median # of 
hours 174.6 134.0 109.0 142.0

 

% of learners 
with 16 hours or 
more of learning 90.3 85.7 82.0 86.6

Non-credit 
learning Mean # of hours 63.6 57.2 69.4 63.6

 
Median # of 
hours 24.0 24.0 24.0 24.0

 

% of learners 
with 16 hours or 
more of learning 64.1 64.2 64.1 64.1

Both Mean # of hours 155.1 147.2 154.2 155.1

 
Median # of 
hours 40.0 40.0 44.0 40.0

 

% of learners 
with 16 hours or 
more of learning 74.6 71.3 73.6 72.7

 
 
 
 
LEARNERS WHO REPORTED A WAGE GAIN 

Type of learning  
University or 
more 

Non-university 
post-secondary

High school or 
less All groups 

Credit learning Mean # of hours 371.4 357.3 292.6 349.2

 
Median # of 
hours 209.8 140.1 94.9 142.0

 

% of learners 
with 16 hours or 
more of learning 94.1 86.4 86.3 89.0
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Table 9 - Estimates from logistic regression predicting the probability of participating in job-
related learning, by educational group (AETS data) 
 

  University or more  
(n=3000) 

Non-university post-
secondary (n=5857) 

High school or less 
(n=3715) 

Sex MaleR 1.000 1.000 1.000 

  Female 1.561*** 0.963 0.877 
Age 25 to 34R 1.000 1.000 1.000 

 35 to 44 0.801* 0.813** 0.823 
  45 to 55 0.837 0.651*** 0.707** 

Immigration Canada R 1.000 1.000 1.000 

 Immigration prior 10 yrs 0.808 0.803* 0.812 

 Immigration within 10 yrs 0.678** 1.011 0.628* 
Marital MarriedR 1.000 1.000 1.000 

 Single 0.834 1.104 1.484** 
  Divorced/Widowed/Separat

ed 0.964 1.010 1.706*** 
Children Pre-school children 0.814 0.759*** 1.029 

Sector PrivateR    

  Public 1.467*** 1.311*** 2.221*** 
Industry Manufacturing 0.715** 0.853* 0.810 

Union Non-unionR    

  Union 0.935 0.917 0.930 
Occupation Professional/ManagerialR 1.000 1.000 1.000 

 Clerical Sales Services 0.666*** 0.607*** 0.507*** 
  Blue Collar 0.991 0.654*** 0.516*** 

Firm Over 500R 1.000 1.000 1.000 

 Under 20 0.551*** 0.593*** 0.671** 
 20 to 99 0.809 0.674*** 0.968 

 100 to 499 0.908 0.776** 1.049 
Tenure 1-12 monthsR 1.000 1.000 1.000 

 13-36 months 1.205 0.929 0.977 

 37-60 months 0.868 0.879 1.074 

  Greater than 60 months 0.966 0.835* 0.999 
Annual income Under 30KR 1.000 1.000 1.000 

 $30-39K 0.901 1.076 1.271 

 $40-49K 0.976 1.391** 1.577** 
 $50-69K 0.900 1.337** 2.038*** 
 $70-89K 1.150 1.652*** 2.600*** 
 $Over $90K 1.477* 2.048*** 3.228 

 No response 1.034 1.079 1.048 

Model statistics Constant 1.232 1.242 0.308 
 -2LL 3889.171 7629.562 3524.474 
 Df 25 25 25 
 Cox & Snell R Square 0.073 0.057 0.078 

 Nagelkerke R Square 0.097 0.076 0.122 
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Appendix A - Table 1: Estimates from logistic regression predicting the probability of participating 
in job-related learning, by educational group (WALL data) 
 

 M1 - Education M2 –Demographics M3 –  Employment
Education University or moreR 1.000 1.000 1.000

 Non-university post-
secondary 0.616*** 0.596*** 0.801*

 High school or less 0.201*** 0.193*** 0.396***
Sex MaleR 1.000 1.000

  Female 1.091 1.286*
Age 25 to 34R 1.000 1.000

 35 to 44 0.942 0.800*
  45 to 55 0.963 0.859

Immigration Born in Canada R 1.000 1.000
 Before 1983 0.799 0.770
 1983-1992 0.626* 0.665

  After 1992 0.606** 0.818
Marital MarriedR 1.000 1.000

 Single 0.771* 0.795*
  Divorced 1.044 1.137

Employment Employed 0.453* 0.526
Sector PrivateR  1.000

 Non-profit  2.029***
  Public  1.423**

Union Non-unionR  1.000
  Union  0.985

Occupation Professional/ManagerialR  1.000
 Clerical Sales Services  0.871

  Blue Collar  0.829
 Unclassified  0.855

Firm size Under 100R  1.000
 100 to 499  1.028
 Over 500  1.234

  No response  1.039
Tenure Years at job  0.981**

Job autonomy High autonomyR  1.000
 Moderate autonomy  0.881

  Low autonomy  0.664**
Job change High changeR  1.000

 Some change  0.497***
  Little change  0.298***

Annual earnings Under 30KR  1.000
 $30-49K  1.418**
 $50-69K  1.734***
 $70-89K  2.534***
 $Over $90K  2.109***
 NR  0.924

Model statistics Constant
(exp B) 1.371 7.580 4.925

 -2LL 3612.636 3586.900 3306.049
 Df 2.000 11.000 30.000
 Change 25.736 280.851
 Cox & Snell R Square 0.083 0.091 0.176
 Nagelkerke R Square 0.112 0.123 0.238
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Appendix B  
Table 1 - Estimates from logistic regression predicting the probability of reporting a wage gain 
(AETS data) 

  M1 Education M2 Demographic M3 Learning M4 Employment 
Education University or moreR 1.0 1.0 1.0 1.0 

 Non-university post-secondary 1.221* 1.196 1.24** 1.071 
 High school or less 1.381* 1.441** 1.87*** 1.537*** 

Sex MaleR  1.0 1.0 1.0 
 Female  0.701*** 0.70*** .763*** 

Age 25 to 34R  1.0 1.0 1.0 
 35 to 44 0.545*** 0.67*** .749** 
 45 to 55 0.385*** 0.53*** .641*** 

Immigration Canada R 1.0 1.0 1.0 
 Immigration prior 10 yrs 1.112 1.07 1.062 
 Immigration within 10 yrs 1.118 0.79 .621* 

Marital  MarriedR 1.0 1.0 1.0 
 Single 1.199 1.07 1.062 
 Divorced/Widowed/Separated 0.835 0.74** .621* 

Children Pre-school children 0.713** 0.78 1.062 

Employ support Yes   1.08 1.411* 
Learning Type Credit learning   1.59*** 1.521*** 

Hours Under 2 daysR   1.0 1.0 
 2 days to 1 week   2.41*** 2.592*** 
 1-3 weeks   3.28*** 3.662*** 
 3-12 weeks   6.28*** 7.099*** 
 Over 12 weeks   6.62*** 7.376*** 

Sector  PrivateR    1.0 
 Public    .773 

Industry Manufacturing    1.146 
Union NonunionR    1.0 

 Union    .699*** 
Occupation Professional/ManagerialR    1.0 

 Clerical Sales Services    1.306** 
 Blue Collar    1.180 

Firm Under 20R    1.0 
 20 to 99    .812 
 100 to 499    .896 
 Over 500    .867 

Tenure 1-12 months    1.0 
 13-36 months    .630*** 
 37-60 months    .527*** 
 Greater than 60 months    .513*** 

Annual income Under 30KR    1.0 
 $30-39K    1.649* 
 $40-49K    1.323 
 $50-69K    1.620* 
 $70-89K    .972 
 $Over $90K    1.136 
 No response    .798 

Model statistics Constant -2.126 -1.439 -3.351 -2.753 
 -2LL 3474.562 3394.172 2637.346 3057.062 
 Df 2 10 17 33 
 Change     
 Pseudo R2 .003 .035 .314 .165 
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Appendix B - Table 2: Estimates from logistic regression predicting the probability of reporting a 
promotion (AETS data) 
 

  M1 Education M 2 Demographic M 3 Learning M4 Employment 
Education University or moreR 1.0 1.0 1.0 1.0 

 Non-university post-secondary 1.289* 1.294* 1.383** 1.339** 
 High school or less 1.246 1.319 1.727*** 1.707*** 

Sex MaleR  1.0 1.0 1.0 
 Female  0.854 0.888 1.001 

Age 25 to 34R  1.0 1.0 1.0 
 35 to 44  0.659*** 0.698** .798 
 45 to 55  0.448*** 0.518*** .638** 

Immigration Canada R  1.0 1.0 1.0 
 Immigration prior 10 yrs  1.300 1.415* 1.272 
 Immigration within 10 yrs  1.375 1.384 1.183 

Marital  MarriedR  1.0 1.0 1.0 
 Single  1.172 1.166 1.147 
 Divorced/Widowed/Separated  0.874 0.888 .887 

Children Pre-school children 0.668* 0.702* .690** 

Employ support Yes   3.585*** 3.754*** 
Learning Type Credit learning   1.152 1.170 

Hours Under 2 daysR   1.0 1.0 
 2 days to 1 week   3.037*** 3.113*** 
 1-3 weeks   3.951*** 3.958*** 
 3-12 weeks   7.872*** 8.751*** 
 Over 12 weeks   5.918*** 6.574*** 

Sector  PrivateR    1.0 
 Public    .620*** 

Industry Manufacturing    1.153 
Union NonunionR    1.0 

 Union    .631*** 
Occupation Professional/ManagerialR    1.0 

 Clerical Sales Services    1.178 
 Blue Collar    1.044 

Firm Under 20R    .364*** 
 20 to 99    .478*** 
 100 to 499    .734 
 Over 500    1.0 

Tenure 1-12 monthsR    1.335 
 13-36 months    1.043 
 37-60 months    .874 
 Greater than 60 monthsR    1.0 

Annual income Under 30KR    1.0 
 $30-39K    1.347 
 $40-49K    1.141 
 $50-69K    1.462 
 $70-89K    .819 
 $Over $90K    1.385 
 No response    .667 

Model statistics Constant -2.707 -2.256 -4.85 -4.761 
 -2LL 2446.250 2412.532 2256.298 2174.947 
 Df 2 10 16 33 
 Change     
 Pseudo R2 .002 .020 .1 .14 
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Appendix C - Table 1: Comparison of logistic regression models predicting the probability of 
participating in job-related learning, with and without interaction effects (AETS data) 
 

  
M1

 Main Effects 
M2 

 Interaction model 
Education University or more 1.000 1.000 

 Non-university post-secondary 0.847** 0.942 
 High school or less 0.387*** 0.342*** 

Sex MaleR   
  Female 1.080 1.585*** 

Age 25 to 34R   
 35 to 44 0.801*** 0.800* 
  45 to 55 0.699*** 0.850 

Immigration Canada R 1.000 1.000 
 Immigration prior 10 yrs 0.811*** 0.807*** 
 Immigration within 10 yrs 0.787** 0.789** 

Marital  MarriedR 1.000 1.000 
 Single 1.107 0.849 
  Divorced/Widowed/Separated 1.138* 0.989 

Children Pre-school children 0.821*** 0.824*** 
Sector  PrivateR 1.000 1.000 

  Public 1.508*** 1.507*** 
Industry Manufacturing 0.800*** 0.808*** 

Union Non-unionR 1.000 1.000 
  Union 0.929 0.922 

Occupation Professional/ManagerialR 1.000 1.000 
 Clerical Sales Services 0.609*** 0.670*** 
  Blue Collar 0.707*** 0.915 

Firm Over 500R 1.000 1.000 
 Under 20 0.608*** 0.607*** 
 20 to 99 0.768*** 0.764*** 
 100 to 499 0.855** 0.859** 

Tenure 1-12 monthsR 1.000 1.000 
 13-36 months 0.996 1.009 
 37-60 months 0.894 0.908 
  Greater than 60 months 0.904 0.905 

Annual income Under 30KR 1.000 1.000 
 $30-39K 1.069 0.912 
 $40-49K 1.341*** 1.034 
 $50-69K 1.359*** 0.946 
 $70-89K 1.707*** 1.216 
 $Over $90K 2.126*** 1.565** 
 No response 1.070 1.069 

Interaction 
effects Female*High school  0.602*** 

 Female*College  1.046 
 Age35-45*High school  1.019 
 Age35-45*College  0.832 
 Age45-55*High school  0.766* 
 Age45*College  1.737** 
 Divorced*High school  1.298 
 Divorced*College  1.629** 
 Single*High school  1.043 
 Single*College  0.536** 
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 High school*Blue-collar  0.751 

 
High school*Clerical 

/sales&service  0.762 
 College*Blue-collar  0.918 
 College*Clerical/Sales&Service  1.452 
 Income30-39K*High school  1.611 
 Income40-49K*HighSchool  2.267*** 
 Income50-69K*High School  2.184*** 
 Income70-89K*High school  2.107*** 
 Income90K+*High school  0.969 

 
IncomeNoresponse*High 

school  1.129 
 Income30-39K*College  1.286 
 Income40-49K*College  1.348 
 Income50-69K*College  1.290 
 Income70-89K*College  1.242 
 Income90K+*College  0.970 
 IncomeNoresponse*College  1.177 

Model 
statistics 

Constant 
1.133 0.543 

 -2LL   
 Df   
 Cox & Snell R Square   

 Nagelkerke R Square   
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