
CHAPTER 6 

CONTINUING EDUCATION, TRAINING, 
AND LIFE CHANCES: A LINEAR 

STRUCTURAL RELATIONS ANALYSIS 

ALBERT C. TUIJNMAN 

OCTO, Department of Eduction, University of Twente, The Netherlands 

Abstract 

Tbis study investigates the contribution of continuing education and job training in 
complementing and mediating the effects of initial (formal) education on the life chances 
of a group of Swedish men born around 1928 and followed up from 1938 (age 10) to 1988 

(age 60). 
The findings indicate that the level of formal education attained early in life, i.e., before 

entering the labor market, influences the chance of participation in adult education and 
training programs. With respect to earned income, the effects of initial education increase 
sharply from age 25 to 40 and diminish gradually thereafter. The effects of ~ntinuing 
education on job status increase over time. The regression of earnings on indicators of 
participation in continuing education programs is not significant at any stage in careers. 

However, since job status has a large effect on earnings, and because the effect of 
continuing education on job status is highly significant, particularly in late career, the 
correlation between earnings and continuing education is significant and positive. Thus, 
the economic pay-off to the individual of pa~i~pation in continuing education depends 
on whether or not the individual gets a new job for which a higher skill level is required 
and a higher wage paid. 

Introduction 

Scholarly literature abounds with arguments in support of the expansion of continuing 
education and opportunities for job training. Yet evidence pointing to the validity of these 
common-sense arguments is difficult to establish. Despite the widely held convictions 
that continuing education contributes to economic growth, provides a “second chance”, 
enhances life career outcomes and promotes individual earnings, evidence concerning the 
nature of these linkages is scanty. However, if these claims are correct, then observable 
effects of continuing education on job level and earnings must be identifiable in a long 
term perspective. 

Most previous studies on the social occupational and economic benefits of education 
have dealt only with the effects of initial education. Divergent theories and different 
methods of statistical analysis have been used by research workers in examining the 
issue of the extent to which the education acquired by young people predicts observed 
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differences in life chances. An extensive body of research has been assembled with a 
focus on how social background and cognitive ability, by means of initial education, 
become converted into life chances and career destinations. However good such research 
may have been in partioning out the influences of education, it is beset by at least one 
important limitation, 

Most industrial societies have recently witnessed a great advance in continuing 
education and, particularly, training. As a result of increased provision, many workers 
have been exposed to systematic learning experiences in the years following their earlier 
exit from the formal system. These aspects of learning have until recently not been taken 
into consideration in studies estimating the individual benefits of education. The failure to 
control for adult learning experiences may cast doubt on the findings of previous research. 
Hence, in estimating the effects of education on life chances, an analytic strategy is called 
for that is capable of separating the effects of initial education from the possible influences 
of post-initial education and training 

If common beliefs about the value of continuing education and training are correct, 
then occupational and social mobility and augmented earnings should be identifiable 
among investment outcomes. However, as is indicated in Chapter 3, the results obtained 
in evaluation studies are generally inconclusive. These tend to show that the relationship 
between post-initial education and training, on the one hand, and economic performance 
on the other, is more problematic than commonly acknowledged. Hence it is important 
that systematic research be carried out to bring empirically-based arguments to bear on 
the philosophical and empirical underpinnings of continuing education. 

Aims of the Study 

The study seeks to investigate the role of further education and training in comple- 
menting or mediating the effects of initial education on the life chances of a group 
of Swedish men born in 1928. The analytical strategy used to achieve this end is to 
develop a structural equation model in which these possibly differential effects of initial 
and continuing education can be assessed, The two central questions are, firstly, to what 
extent do initial and post-initial education influence the life careers of men and, secondly, 
how do these effects compare with one another during different stages in life? 

Review of Previous Research 

This section reviews the findings of previous research into the effects of continuing 
education. Another aim is to identify implications for the development of path models. 

It is necessary to distinguish between effects attributable to education and those 
resulting from other determinants of life career in a social and economic system in 
investigating the relationships between initial and post-initial education and life career 
outcomes. Two hypotheses are central to most previous studies (Taubman & Wales, 
1975). First, differences in outcomes by levels of educational attainment are assumed 
to represent the net effects of education rather than those of other characteristics that 
are not held constant in the model. Second, observed differences in career outcomes 
are seen as representing productivity increases dependent on educational attainments. 



In order to put these hypotheses to the test, studies examining the effects of education 
commonly include indicators of home background, environmental factors associated with 
the process dimension of the home and the school, and measures of student aptitude. 
The omission of these factors from consideration may result in an upward bias in the 
path coefficients estimated for the effects of education. 

In economics and sociology a large body of research has become available with a 
focus on the processes by which home background and cognitive ability are converted 
into positions in the social structure by means of formal educational attainment. Even 
though there are substantial variations in the characteristics of models investigated so 
far, the findings concerning the importance of youth education for career outcomes tend 
to be fairly similar between countries and over time. For example, youth education is 
consistently found to have substantial effects on the o~~patiou~l status of both men 
and women in models of the status attainment process (Iencks et at., 1979). 

According to Blaug (19’76), earned income in industrialized societies tends to increase 
with age up to a point somewhere after the age of forty and then level off. Some 
authors have suggested that this phenomenon could be a reflection of decreasing work 
performance. Others have pointed out that the direct effect on status attainment of 
youth formal education gradually subsides during the later phases of life career. It is 
generally assumed that the later in life the influences of youth education on occupational 
status and earnings are estimated, the more likely it is that these effects are mediated by 
positions previously held in the labor market. A related assumption is that the impact 
of nonschool factors, such Bs experience of work and training, tend to become more 
impo~ant as the influence of initial education diminishes. 

An analysis of data collected in 1962 by the U.S. Bureau of the Census from men in 
the 20 to 64 year age bracket revealed that initial education was the single most important 
determinant of occupational status, regardless of age (Blau & Duncan, 1967, p. 181). 
This finding has been supported by a host of research conducted in other industrialized 
societies, which, despite variation in the structure of the models studied, confirm the 
important role of early formal education in the status attainment process. However, 
the endings of this body of research are questioned in some respects by the claim that 
the failure to specify in indicators of work experience, skill complexity and autonomy 
of the work task, on-the-job training and work-related adult education, has biased the 
regression coefficients estimated for the eff&ts of initial education. 

Mincer (1974) for example found that, once his data had been standardized to 
control for variation in age and work experience, formal schooling exerted a maximum 
effect on earnings about eight years after labor market entrance. As estimated by 
coefficients of dete~ination, the effects of youth education on earnings were found 
to decrease continuously in successive “age-experience” groups after the first decade 
of work experience (Mincer, 1974, p. 57). He inferred that this finding was obtained 
mainly because of the growing importance of cumulated work experience at this point 
in time of “overtaking” - during the first decade of employment, there was only a 
minimum “distortion” in the earnings equation from work experience and post-initial 
education (Mincer, 1974, p. 133). 

Evidently, the existence of adult education and job training “contaminates’” the 
rate of return to initial education when the latter is estimated on the basis of 
observed age-earnings profiles (Psacharopoulos, 1987). Even though the strength 
of the relationship between schooling attainments and initial job hiring is generally 
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unquestioned, the issue of how formal schooling relates to job level and earnings is 
more controversial. Some authors contend that the economic returns to schooling are 
not necessarily indicative of rewards of job performance and productivity enhanced by 
education, but can also result from the disposition-specific trainability that a higher 
level of education is believed to develop (Thurow, 1972; Kalleberg & Leicht, 1986). For 
example, Bills (1988) found that educational qualifications enhanced life careers mostly 
“by getting people through organizational gates and onto career ladders”. However, once 
inside the organization, credentials were of less direct value in further job assignments. 
Instead, Bills (1988) found that the role of other measures of “performance potential”, 
such as age, work experience and job training, increased in the time that had elapsed 
between the end of formal schooling and the assignment of a pa~i~ular occupational 
task. 

The 1980s have seen an enormous increase in the number of studies investigating the 
possible effects of continuing education and training programs on individual earnings. 
The research review in Chapter 3 bears witness to this. Moreover, studies have 
attempted to elaborate how structural influences, such as labor market segmentation, 
the organization of the firm and the determinants of the firm’s propensity to train, 
shape the distribution of earnings among individuals. As this study is concerned with 
individual-level outcomes of continuing education, no attention is given to industrial 
and organizational determinants of training provision and participation and their effects 
on earnings inequality. 

The studies referred to previously have greatly advanced our knowledge of how 
schooling influences life careers. However, the absence in most studies of measures 
of cognitive ability and the quality and amount of continuing education received casts 
doubt on the meaningfulness of the findings (Harnqvist, 1989). Therefore, the research 
has so far contributed little to our understanding of the benefits of initial and post-initial 
education in a recurrent or lifelong education framework (Tuijnman, 1991). 

Path Model and Hypotheses 

The reviews of research presented above and in previous chapters have demonstrated 
that many studies have investigated the process of status attainment and the role of 
education in promoting life chances in particular. The point of departure for this study 
is that the influence of initial education should be separated from the possible effects 
of post-initial education and training. 

It can be said on the basis of the reviews in Chapters 2 and 3 that participation in 
continuing education and training is an intermediate outcome of a complex interaction 
occurring among factors such as initial education, job level and cognitive interests. As the 
exclusion from consideration in a path model of the important predictors of post-initial 
education can bias the estimates obtained in the regression of life career outcomes, the 
effects of these variables ought also to be examined. Previous research suggests that 
home background and tested cognitive ability in childhood and adolescence are key 
variables in this respect (Husen & Tuijnman, 1991). The path model in Figure 1 shows 
the parameters of measurement as well as the structural relationships in a hypothesized 
life career model. All parameters shown are estimated empirically with the use of data 
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Figure 1. Path diagram showing structural relationships and measurement parameters in a h~othesized 
model of life career. Where:* indicates a fixed parameter; 5, indicates home background (HB); qr indicates 
cognitive ability in childhood (IQl); q2 indicates youth education in att~nment (YE); r/3 indicates cognitive 
ability in adulthood (IQ2); q,, indicates aduit recurrent education (AEl-AE3); qs indicates occupational 
status (OCl-OC7); q, indicates earned income (EAl-EA7); X, denotes father’s occupational status; X, 
denotes father’s educational attainment; X, denotes father’s income; Y, denotes a subtest involving sentence 
completion; Y, denotes a subtest involving sentence restructuring; Y, denotes a subtest involving word 
opposites; Y, denotes a subtest involving figure perception; Y, denotes level of formal youth education 
acquired; Y, denotes a subtest involving concept discrimination; Y, denotes a subtest involving number 
series; Ys denotes a subtest involving word synonyms; Y, denotes a subtest involving matrices; Y,, denotes 
adult recurrent education, several periods; Y,, denotes participation (all forms), single periods; Y,, denotes 

occupational status from age 25 to 56; Y,, denotes In earnings from age 2.5 to 56. 

derived from the longitudinal Maim6 Study and the LISREL technique. The important 
hypotheses tested in this study are mentioned briefly below. 

Hypothesis 1. Initial education and cognitive ability influence the likelihood of 
participation in continuing education and training. 

Hypothesis 2. Initial education, cognitive ability and post-initial education each have 
significant effects on job level. 

Hypothesis 3. Initial education, cognitive ability, continuing education and job level 
influence earned income. 

~ypothe~~ 4. Post-initial education and training serve to complement and continuously 
advance the process whereby personality characteristics and marketable assets acquired 
by means of initial education influence career outcomes. 
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Time-Related Propositions 

It follows from hypothesis 4 above that the explanatory capacity of the antecedent 
variables is expected to change markedly as a function of age. This consideration provides 
five time-related sets of propositions: 

Proposition 1. Initial education has a strong effect on occupational attainment during 
the early period of life career, measured at ages 25 and 30. This effect is the strongest 
around 30 years of age and then decreases with advancing age. 

Proposition 2. The influence of initial education on job level is increasingly mediated 
by experience of continuing education with increasing age. 

Proposition 3. Initial education exerts significant effects on earned income in the 
early and middle stages of the individual life career (i.e., at 25, 30, 35, and 40 years 
of age), but not on earnings in late career assessed at around age 55. After age 25, this 
influence is expected to augment drastically until, by 40 years of age. a peak is reached. 
However, the influence of initiai education on earnings diminishes markedly after this 
age until, late in the careers of individual men, this influence will become insignificant 
in a statistical sense. 

Proposition 4. The effects of continuing education on job level augment from the early 
to the late stage of life career. These effects are expected to be weak in early and strong 
in late careers. 

Proposition 5. It is postulated that the direct effects of continuing education and 
training on earned income assessed in the early and mid-career stages of life are not 
statistically significant, since these effects are mediated by job level, but increase relative 
to the decreasing effects of initial education on earned income. 

Organization 

The approach taken is to estimate seven path models by employing the method of 
linear structural relations analysis and similarly measured dependent variables based on 
information collected from the same individuals on seven occasions, namely, at 25, 30, 
35,40,43,52 and 56 years of age. The seven models cover four relatively distinct career 
stages. These are (1) the period of trial establishment implicated in the model estimated 
at age 25, (2) the period of early career, which is assessed at 30 and 35 years of age, (3) 
the mid-career period, which involves status attainment at 40 and 43 years of age, and 
(4) the late or preretirement period of life career, in which job level and earnings are 
assessed at 52 and 56 years of age. 

Data and Variables 

Data 

The research endeavor reported in this chapter is based on data collected longitudinally 
in the Mafmti Study since 1938. Even though there exist longitudinal studies in which 
panels have been repeatedly surveyed with the purpose of collecting data about the 
occupational careers of those traced and their income development over time, the Mafmii 
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Study is one of the very few longitudinal studies in which information about people’s 
patterns of recurrent participation in educational programs has been systematically 
collected over a 25 year timespan. The data are uniquely suited for the analyses 
undertaken because the population was initially defined and surveyed at a time when 
most respondents were 10 years of age and, hence, initial selection bias is not a problem. 
Moreover, because different measures of continuing education are available, it is possible 
to employ the latent variable approach and to estimate parameters in structural models 
free from measurement error. 

Variables 

Summary statistics and definitions of the manifest variables are presented in Tuijnman 
(1989). A few variables are briefly described below: 

Home background was gauged at age 10. It consists of three measures, namely, 
occupational status of the father, father’s educational attainment, and father’s income 
in 1937. 

Cognitive ability at age IO was based on a group intelligence test with four subtests: 
(1) Word opposites, (2) sentence completion, (3) perception of identical figures, and 
(4) disarranged sentences. 

Initial or youth education consists of six levels of educational attainment. With a few 
exceptions all men had completed their initial education before age 20. 

Cognitive abifity at age 20 was based on an intelligence test employed by the Swedish 
military in 1948. It consists of four components: Synonyms, concept discrimination, 
number series, and matrices. 

Continuing education was measured as a dichotomous variable indicating whether or 
not a respondent took part in a planned educational activity or job training program 
during three time intervals: (a) From age 30 to 35, (b) from 36 to 43, and (c) from 44 to 
56. Another set of variables distinguished between credential and noncredential forms 
of continuing education and training. One measure is available for each of the three 
intervals mentioned. A third group of variables measure the cumulation of participation 
in programs of continuing education and job training in life career, from age 30 to 56. 

Job level data are available for most men from 20 to 56 years of age. All occupations 
were assigned rank scale scores from 6 to 1 from the lowest to the highest level. Five-year 
intervals were used in measuring occupational status. Measures were available at age 25, 
30, 35, 40, 43, 52, and 56. 

Earned income measures were available for alternate years. Seven measures of self- 
declared personal income are used in this study: Earnings of employment, using the 
following reference points: Age 25, 30, 35, 40, 43, 52, and 56. The income variables 
are recoded to the nearest 1000 Swedish Crowns and are then taken to their natural 
logarithms. Hence, a small positive income is assigned to men with zero or negative 
income. 

Sample Attrition 

The investigation is restricted to data for the male population in the Malmii Study. 
Even though the population initially consisted of 834 men, due to sample attrition, case 
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loss and nonresponse, 571 or 80 percent are included in this inquiry. It is imperative to 
know whether those who are lost differed systematically from those who remain, since 
the statistics obtained from the data could be seriously biased as a consequence of such 
losses. An indepth analysis of missing data was therefore carried out. This demonstrated 
that the biasing effects of total nonobservation were more substantial at the item level 
than at the questionnaire level. However, as the aggregate distortions of the measures 
were shown to be small, there was justification for the conclusion that case loss was 
without major consequence for the analysis of data carried out in the monograph. 

Because of the variation in the number of cases associated with the statistics calculated, 
a methodological problem arose in the testing for statistical significance of parameter 
estimates. Therefore, a multistage procedure of compensation for missing data was 
employed. In this approach, values for missing data were computed using procedures 
that empirically could be demonstrated to produce the most reliable estimate of a given 
statistic. The outcomes of data compensation were assessed with regard to several 
different criteria. The results of the analysis of variability across models and data 
sets indicated that the measures included in the reduced and compensated data set 
(N=671) generally performed as well as, or in some instances even better than, the 
original data set (N=834) comprising the unadjusted measures with missing values for 
observational units. Hence, the approach adopted in this investigation has been to use 
the sample drawn from the original population and the data set containing compensated 
measures. 

Methods 

The PRELIS computer program (Jiireskog Sz S&born, 1986) is used to test the 
hypothesis of bivariate normal distributions between variable pairs. Because this 
hypothesis is rejected in some cases, simple product moment correlations are used 
in the estimation of the structural equation models. The 10 percent level of probability 
is used as a minimum threshold level for accepting the goodness of fit of the data to a 
particular structural model. It is important to emphasize that the seven status attainment 
models discussed in this chapter are significant at least at the 10 percent level. 

The estimation of the models involves four main stages. Naturally, the first step is 
to establish beyond reasonable doubt that the manifest variables are valid measures of 
the hypothetical constructs with which they are considered to be associated. However, 
since construct validity cannot be confirmed by means other than through empirical 
testing and comparison with previous research, the ultimate examination and criterion 
of validity must lie in the strength and meaningfulness of the results, for example, in the 
form of an estimate of the overall goodness of fit of the construct to the data (Joreskog 
& S&born, 1989). 

Thus, in the first step, congeneric measurement models are estimated and a series of 
confirmatory factor analyses are carried out on the constructs and their indicators. As 
constructs without an adequate goodness of fit are not considered for model specification, 
all latent variables used in this study have achieved a good fit. 

Fully recursive and just-identified path models are estimated with the use of the 
LISREL-7 computer program (Joreskog & S&born, 1989) in the second stage of the 
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model building process. Accordingly, all measurement error covariances are constrained 
to zero in this step. 

The mo~fication indices estimated by the computer program are examined in the third 
stage to determine whether the inclusion and estimation of a particular error covariance 
term would substantially improve the goodness of fit of the data to the model. The error 
constraints, which if set free would result in a significant improvement, are relaxed one 
at a time so that eventual changes occurring in other parameters of the model can be 
taken into account. 

Then, in the last step, the over-identified path models are estimated. Standard error 
estimates are used to determine whether a trivial path ought to be deleted from the final 
st~ctura~ model. Paths which fail to reach critical si~ifican~ are removed one by one 
in ascending order of significance. 

All variables involve the same men, 671 in total. Hence it is considered meaningful 
to compare the values of the standardized path coefficients across the different path 
models. 

Results 

Correlations Among Latent Variables 

Table 1 shows the estimated “true” correlations between the theoretical explanatory 
variables and the criterion variables. Moreover, this table also shows the amount of 
variance explained in job level and earnings measured at seven points in the life careers 
of the men surveyed in the MaZmG Study. Two points should be kept in mind when 
interpreting the findings. First, the differential influences of home background and 
cognitive ability are held constant in the model. Second, the goodness of fit to the 

Table 1 
Estimated ?%ue” Correlations and Coefficients of Determination (R2) Among Theoretical Antecedent Variables 

and Life Career Outcomesabf 

Life career outcomes 
Home Ability Youth Ability Adult 

background age 10 education age 20 education 

tuitions status, age 25 0.43 
Occupational status, age 30 0.48 
Occupational status, age 35 0.48 
Occupational status, age 40 0.49 
Occupational status, age 43 0.50 
Occupational status, age 52 0.46 
Occupational status, age 56 0.46 

0.43 
0.47 
0.48 

x.2 
0:47 
0.48 

tz 
0:69 

::ZZ 
0.65 
0.65 

0.53 
0.58 
0.58 
0.56 
0.57 
0.57 
0.58 

R2 

* 
* 

0.34 
0.38 
0.54 
0.61 
0.62 

0.39 
0.47 
0.50 
0.49 
0.52 
0.56 
0.57 

Earned income, age 2.5 0.22 0.23 0.31 0.28 * 0.27 
Earned income, age 30 0.37 0.37 0.54 0.45 0.52 
Earned income, age 35 0.49 0.46 0.63 0.55 O.t27 0.56 
Earned income, age 40 0.44 0.41 0.65 0.52 0.31 0.58 
Earned income, age 43 0.43 0.40 0.61 0.50 0.43 0.56 
Earned income, age 52 0.35 0.35 0.50 0.42 0.42 0.47 
Earned income, age 56 0.32 0.33 0.46 0.40 0.40 0.42 

Notes: (a) Models in which adult education variables were not specified are indicated with an asterisk. (b) The 
correlations are estimated using the maximum likelih~ fit function. Measurement errors and error covariance 
terms are taken into consideration. (c) The coefficient of determination (Rz) denotes the amount (percent) of 
variance explained by explanatory variables in the dependent variable. 
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data of each of the seven models uf life career is satisfactory, since the probability that 
the models deviate from the data is not statistically sig~i~cant= 

An interesting result emerging from the data is that the corrected correlations between 
the antecedent variables and the measures of job level are surprisingly consistent over 
time. Only the correlations among the variables measuring continuing education and 
job level do not seem to follow this pattern. This finding can be explained because 
experience of continuing education is measured cumulatively. 

The correlations between the antecedent variables and the earnings measures show a 
remarkable degree of variation over time. The highest correlations are generally found 
for the associations between initial education and earnings. Moreover, the correlations 
are generally higher in mid-career than in the early and late phases of the career 
cycfe. 

Table 2 shows the magnitudes of the path coefficients associated with the effects of four 
antecedent variables on two criterion variables. The results are broken down into two 
categories. The first shuws the standardized regression coefficients, which are referred to 
as the direct effect estimates. The second category comprises the total effect estimates, 
which provide an indication of the overall importance of an antecedent factor in the 
determination of a criterion variable. The antecedent factors are home background, 
cognitive ability measured at 20 years of age, initial education and continuing education. 
Job ievel and earned income measured at seven occasions from 25 to 56 years of age 
constitute the criterion variables. 

Table 2 
Total (TE) and direct (DE) effects of four predictor variables on life career outcomes from age ‘25 to 56 

(N = 671 men; standard errors, s.e.)akc 

Home Background Cognitive Ability Youth Education Adult Education 
TE S.C. DE s.e. TES s.e. DE s.e. TE s.e. DE s.e. TE s.e. DE s.e. 

~~~u~uf~una~~faf~ 
Age 25 0,49 (.%) 0.12 (.05) 0.22 (.O6) 0.22 (.06) 0.46 (.05) 0.40 (.05) (n.a*) (n.a.) 
Age 30 0.55 (,O5) 0.13 i.05) 0.22 (.05) t-i.22 (.OS) 0.52 (.04) 0.46 (.05) (~a.) (n.a.) 
Age 35 0.55 f.05) 0.13 (85) 0.21 (.OS) 0.21 f&i) II.55 (.04) 0.45 (.05) 0.13 (.O4) 0.13 (.M) 
Age 40 0.56 (04) 0.18 (,O5) 0.20 (Lx) 0.20 f.05) 0.50 (.u4) 0.39 (I&) 0.21 (.04) 0.21 f.04) 
Age 43 0.57 (.05) 0.18 f.U5) 0.21 (B5) 0.15 (B5) il.50 (.O4) 0.34 (.Q5) 0.32 (B5) 0.32 (.OS) 
Age 52 0.53 (BS) 0.13 f.04) cf.23 f.06) tl,ll (.QS) Q.TU fB4) 0.34 (.OS) 0.43 (*OS) 0.43 t.05) 
Age 56 0.52 (.05) 0.13 (.04) 0.27 (IS) 0.14 (Jx) 0.49 (.04) 0.32 (.05) 0.44 (.05) 0.44 (.05) 

Earned Income 
Age 25 0.24 (.03) * 0.11 (.03) * 0.23 (.03) * (n.a.) (n.a.) 
Age 30 0.41 (.04) * 0.13 (.O3) * 0.43 (“04) 0.11 (X4) (n.a.) (n.a.) 
Age 35 0.53 (.05) 0.14 (.05) 0.22 (.06) 0.12 (.W) 0.41 (.04) 0.12 (.05) 0.06 (LX) * 
Age 40 0.47 (.&I) * a.10 (.03) + 0.53 (.03) 0.28 (.04) 0.11 (.02) * 
Age 43 0.49 (JIM) * 0.12 (.03) * 0.52 (.O4) 0.23 (.03) 0.19 f.03) Age 52 0.39 (.M) * 0.14 (.04) * 0.41 (.04) 0.10 (,04) 0.26 f.03) z 

Age 56 0.36 (.@I) * 0.16 1.03) * 0.37 (.04) 0.08 (JIM) 0.26 f.03) * 

Notes: (a) Triviai direct effects are denoted with asterisks. An effect is considered trivial if the standardized path 
coefficient fails to reach statisticaf significance at least at the five percent threshold level. (b) Because the total effect 
coefficient is equal to tke sum of tbe direct and indirect effects, indirect effect coefficients can be inferred from the 
data. (c) Estimates are calculated using data derived from the fifty year longitudinal M&nmli Study, which has been in 
operation in Sweden since 1983. 
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The data in Table 2 indicate that the relationship between home background and job 
level is fairly stable from 25 to 56 years of age, while that of home background and 
earnings varies substantially. It is of interest to note that home background exerts a 
systematic, direct effect, albeit not strong, on job status measured from the early to 
the late stage of life career. It can be seen that the estimates of the cumulative effect 
of home background on job level are much more substantial compared with the size 
of the regression coefficients. The upshot is that home background factors influence 
the life chances of this group of men not only directly, but also indirectly mediated by 
environmental variables such as the level of education initially received. 

The regression of earnings on home background is statistically significant at only one 
occasion, namely at age 35 marking the end of the early career period. Yet the total 
effects on earnings are substantial. They also vary according to age. It can be seen that 
the effect of home background on earnings is the strongest at around age 35. Cognitive 
ability exerts its maximum total effect on job level in late career, at 56 years of age, 
whereas the largest total path coefficient for the influence of cognitive ability on earnings 
is estimated at age 35 at the conclusion of the early career period. 

The results clearly indicate that the direct effects of cognitive ability at age 20 on job 
level generally exceed in magnitude the coefficients obtained for the direct influence 
of home background. This may well indicate the existence of a moderate degree of 
influence of merit or ability in the status attainment process, were it not challenged 
by the finding that home background exerts substantial indirect effects, which are in 
the main mediated by initial education. As a consequence, it can be seen from the 
Table that the total influence of home background on job-level exceeds that of cognitive 
ability. However, the effects of home background include, at least in part, the effects 
of cognitive ability, since home background significantly influences cognitive ability. 

Similar results are obtained with respect to the determination of earnings. Both home 
background and cognitive ability exert significant total effects on earnings. The model 
of status attainment estimated at 35 years of age excepted, the influences of home 
background and cognitive ability on earnings seem to operate only indirectly, being 
mediated by both youth educational attainment and job level. 

Apart from the data described above, Table 2 also shows estimates of the total, direct 
and indirect effects of both initial and post-initial education on the two dependent 
variables, job level and earnings. These results can be considered to represent the 
cornerstone of the analyses of data carried out in this study. It should be noted that 
estimates of the standard errors of the total effect coefficients are also presented. 
The findings regarding the total and direct effects of initial education and post-initial 
education on job level are shown in Figure 2 whereas the results with respect to the 
determination of earnings are indicated in Figure 3. 

Figure 2 shows the effects of, firstly, initial or youth education and, secondly, post- 
initial education and training on job level from 25 to 56 years of age. It needs to 
be recalled that continuing education is measured by cumulating experience of adult 
education and training from the early to the late phase of life career. Because the 
influence of post-initial education on job level is not mediated by other variables in the 
model, the total effect of adult recurrent education is equal to the size of the regression 
coefficient (direct effect). 

It can be inferred from the plot of path coefficients (shown as direct effect estimates) 
that the effect of initial education on job level increases in magnitude during the period 
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Figure 2. The relative importance of youth education and adult education in predicting job status from 
age 25 to 56. 
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Figure 3. The relative importance of initial (youth) education and (adult) continuing education in predicting 
earnings from age 25 to 56. (*= not significant estimate.) 
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of trial establishment from 25 to 30 years of age. Even though it decreases gradually 
thereafter, the effect is still substantial at 56 years of age (0.32). 

The graph shows that the influence of continuing on job level increases gradually in 
magnitude. Whereas the regression coefficient obtained at age 35 is weak but significant 
(0.13), substantial effects are estimated at age 52 and 56 (0.44). The cumulative influence 
of continuing education on job-level surpasses, shortly after 43 years of age, the regression 
effect of initial education. However, it should be noted that the effect of continuing 
contains a partial influence of initial education, since the latter influences the likelihood 
of participation in programs of adult education and training. Hence the finding that the 
total effects of initial education on job level are surprisingly stable from age 25 to 56 once 
the differences in continuing education are held constant in the model. While the size 
of the coefficients obtained in the regression of youth education on job level decrease 
gradually in strength after age 35, the relative importance of initial education does not 
diminish to any significant extent. The conclusion is that continuing education reinforces 
the otherwise diminishing effect of youth education, so that youth education remains a 
powerful determinant of occupational achievement in the lives of those surveyed in the 
MalmS Study. 

Figure 3 presents a diagram showing the estimated effects of youth and continuing 
education on earnings from 25 to 56 years of age. Consistent with previous research, 
the regression of earned income at age 25 on level of initial education is not significant. 
However, significant path coefficients are estimated at a later age. As expected, the 
largest regression coefficient is found at age 40. The regression of earnings at age 56 
on youth education is barely signi~cant (0.08). 

A very important finding of the present study is that the regression of earned income 
on measures of cumulative continuing education are not statistically significant at any 
stage in life career once variations in job level are held constant. Significant regression 
effects are only found if job level is excluded from the model. Hence the conclusion that 
the influence of continuing education on earnings is mediated by job-level. The mediated 
effects on earnings recorded in Figure 3 are significant from age 35 to 56. Moreover, these 
effects increase substantially over time. At age 43, the effect of continuing education on 
earnings (0.19) is close to the estimate obtained in the regression of initial education 
(0.23). The influence of continuing education (0.26) surpasses that of initial education 
at age 52 (0.19). 

Itcan be recalled that the relationship between initial education on the one hand and 
continuing education and job-level on the other weakens subsequent to the mid career 
phase, at age 43. Accordingly, the effects of initial education on earnings mediated by 
continuing education and job-level are not substantial. Because the mediated effects of 
initial education are comparatively small, the regression of earnings at age 43, 52 and 
56 on youth education decreases subsequent to about age 40, as predicted by Blaug 
(1976). 

Discussion of Findings 

The results are generally supportive with respect to the hypotheses shown in Figure 
1 concerned with the relationships between home background, cognitive ability tested 
in childhood, level of initial education, and cognitive ability measured at age 20. The 
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exception is that the regression of cognitive ability at age 20 on home background is 
not significant while the mediating variables are present in the model. Yet the mediated 
effect of home background on cognitive ability at age 20 is statistically significant. As 
expected, the effect of home background on job-level is strong throughout life careers. 
The magnitude of the effect of home background on earnings is generally slightly less 
than was anticipated. 

Initial education and cognitive ability measured at age 20 significantly predict the 
cumulation of learning experience by means of continuing education. However, since 
approximately one-quarter of the variance in continuing education is accounted for 
in the model, it can be inferred that the latter operates, at least to a significant 
extent, independently of variables such as home background, cognitive ability and 
initial education. 

Moreover, continuing education, as predicted by initial education and cognitive ability, 
serves to stabilize the otherwise diminishing effect of initial education on job-level, 
Consistent with the findings of Ftatherman and Hauser (1978), initial level of education 
is found to determine in the main the level of entry into the labor market during the stage 
of the occupational career referred to as the period of trial establishment. Subsequent 
to age 30 and 35, even though the regression effects on initial education decrease in 
strength, youth education remains a powerful determinant of job-level. Hypotheses 1 
and 2 are confirmed by the evidence. 

Hypothesis 3 is partly supported and partly rejected by the evidence, as the regression 
of earnings on cognitive ability is generally not significant - the exception is the regression 
of earnings at age 35 on cognitive ability (0.12). The effect of initial education on earnings 
is not significant at age 25, as expected. As noted previously, the regression of earnings 
variables on ~ntinujng education is not si~ifi~nt at any stage in the lives of the men 
surveyed in the MzlmS Study. Yet the mediated effects are significant and substantial. 

The results also support the resource conversion theory proposed by Fagerlind (1975)) 
according to which the resources a person has access to during childhood, such as the 
social, economic and cultural assets of the home and cognitive ability, are converted into 
marketable resources mainly through the process of formal schooling. The coefficients 
estimated in the path models can be interpreted as indicating, first, that initial education 
transmits the inhuences of home background and cognitive ability in childhood, second, 
that personality assets obtained by means of initial education interact with both cognitive 
and structural factors in adult life, third, that the probability of participation in continuing 
education is, at least to an extent, an intermediate outcome of this interaction and, 
fourth, that life career outcomes depend to a large degree on the network of influences 
operating through both initial and continuing education. It can be concluded that 
Hypothesis 4 is supported, as post-initial education and training indeed have served 
to complement and advance the process whereby home background and personality 
characteristics acquired by means of initial education influence career outcomes. 

The evidence with respect to Proposition 1 and 2 is generally supportive. The effects 
of youth education on job-level decrease subsequent to age 35. However, in part due 
to the mediating role of continuing education, the correlations between initial educaton 
and job-level remain strong throughout life careers. 

One part of Proposition 3 is not supported, as the regression of earnings at age 56 
on initial education is still significant, which is contrary to the expectation. However, 
since the effect of initial education on earned income is indeed the most substantial at 
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40 years of age, and also because the effects of cognitive ability in adulthood on earned 
income are in the main insignificant, Proposition 3 is partly supported. 

With respect to Proposition 4 and 5, the findings indicate the following. The hypothesis 
that continuing education not only is a determinant of job-level but also that its influence 
increases in magnitude over time is confirmed. The results confirm that continuing 
education influences earned income. Yet it is found that the regression of earnings 
on continuing education is not significant at any stage in the life careers of the men 
studied. Hence, even though the importance of continuing education as a predictor 
of earnings grows stronger over time, this effect is fully mediated by the positions of 
individuals in the occupational hierarchy. Accordingly, Proposition 4 is confirmed by 
the evidence whereas Proposition 5 is partly confirmed and partly rejected. 

Conclusions 

The results of this study suggest that the effect of continuing education on job-level 
is, at least in part, independent of the effect of initial education. The idea that continuing 
education may provide opportunities for upward career mobility independently of the 
level of initial education is supported - at least at a general level. However, with 
regard to the important question whether continuing education augments, mediates or 
diminishes the role of initial education as an important stratifier in society, it can be 
concluded that the former does all but substract from the effects of the latter. Despite 
the meritocratic appeal implicit in the argument that cognitive factors are involved in the 
relationships between initial and continuing education, the evidence does not support 
the claim that continuing education has served to level out social group differences in 
opportunities and attainments in the Malmii Study population, since those with a higher 
level of formal education and those with higher social background more frequently took 
part in more qualified programs of continuing education than those with a short previous 
education and those originating from low status homes. 

Continuing education thus constitutes a link between the social class association of 
the father and that of the son. It not only influences the allocation of individuals and 
groups to distinct jobs and economic positions in a society but, also, influences the 
intergenerational process by which the structure of relations to concrete production 
activities of a few occupational groups is maintained. However, this does not negate 
the importance of continuing education in the provision of educational opportunity. 
That it does not seem to help make a group of men more equal is not surprising. After 
all, because participation is mostly a voluntary affair it would seem unrealistic to expect 
that continuing education can fully compensate for unequal home background, unequal 
cognitive resources and unequal schooling. 

Even though the results seem to support the assumption that continuing education 
has a capacity for offsetting differences in initial education, firm conclusions in support 
of the “second chance” hypothesis cannot be made because the models investigated 
in this study have failed to control for additional factors implicated in the network 
of relationships investigated. Many of these are mentioned in the previous chapters. 
This limitation notwithstanding, it may be suggested that participation in continuing 
education has advantages especially for older workers. This inference seems justified 
because the coefficients obtained in the regression of job-level on continuing education 
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are the most substantial late in the lives of the men studied, even after the influences 
of youth education are held under control. 

The estimates obtained in the path models demonstrate at a general level that it is 
not particularly useful to ask whether investment in initial education has a better pay-off 
than investment in continuing education. Both serve a purpose, and both have significant 
effects on life career outcomes. Even though a high level of formal youth education 
increases the probability of getting a good start in working life, it does not guarantee 
a prosperous occupational career in a long term perspective, since the importance of 
continuing education increases with advancing age relative to the diminishing influence 
of initial education. Hence the policy issue is not whether priority should be given to 
the development of initial education at the expense of post-initial education or vice 
versa. The evidence cannot be interpreted as suggesting that either initial or continuing 
education should get a bigger share of investment. Rather, as the evidence shows that 
both have complementary roles and that the effects of initial and post-initial education on 
life career outcomes are cumulative, the important policy decision concerns the choice of 
an appropriate strategy for the development of an educational system organized around 
a philosophy of recurrent or lifelong education. 

Results of a study addressing questions similar to the present research and employing 
a longitudinal data set collected in the Netherlands since the early 1950s are presented 
in the next chapter. As will be seen, several of the findings based on the ~u~~~ Study 
population are confirmed in the Dutch data. 
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