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ABSTRACT

This research examines performance effects, or the dispersion in post-graduation
earnings relative to the distribution of average course grades, for a variety of post-
secondary academic performance measures. The primary research question was intended
to identify if there is a significant additional earnings premium associated with higher
course grade performance in specific sets of courses over and above the return to a
variety of contextual factors that have been known to yield individual differences in post-
graduation earnings. Knowledge of dispersion in the economic return to academic
performance for specific sets of courses in the presence of individual, credential, and
labour market characteristics answers a number of clearly defined questions on the
relationship between academic performance and post-graduation earnings and raises a
number of interesting questions in relation to the role of academic performance in the
rising return to education, shifting return to skills, and evolving wage structure.

The analysis was conducted on a dataset constructed by combining individual-
level employment and earnings data obtained from a provincial follow up survey of
university graduates from the 1999-2000 academic year with individual-level academic
and demographic data acquired from official university records. The dataset was
extended by incorporating occupation- and degree-level labour market data from the
week referenced by the earnings data, as reported in Job Futures compiled by the
Department of Human Resources Development Canada.

This research confirms the economic return to post-graduation earnings of
targeted efforts to improve post-secondary academic performance, but suggests that the

return is sensitive to specific groups, performance measures, and contextual effects. The
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research finds that, on average, even after taking into consideration the high premiums
associated with individual, credential, and labour market characteristics, the impact of
post-secondary academic performance on post-graduation earnings over a broad range of
performance outcomes and lifetime of earnings can be substantial. The findings provide
valuable policy and career planning information for provincial, national, and international
education policymakers as well as education administrators, education practitioners, and

individuals interested in pursing a post-secondary education.
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CHAPTER ONE: INTRODUCTION

This chapter presents an overview of the research project. It commences with a
brief description of the purpose of the research followed by the problem statement that
gave rise to the research questions. To set the context, a synopsis of the theoretical and
historical background is presented, followed by the research questions and an outline of
the data sources. The chapter concludes with an in depth analysis of the significance of
the research for students, post-secondary institutions, education policy, and education
researchers.

Purpose of the Research

The purpose of this research is to identify the additive effect and economic return
to post-graduation earnings of post-secondary academic performance over and above
factors that have been known to yield individual differences in wages, such as individual
characteristics, credential characteristics, and labour market characteristics. It should be
noted that this research places a focus on academic performance and away from factors
over which education policy has little influence or control, by treating contextual
characteristics as control variables in the specification of earnings equation. The focus is
not intended to diminish the importance of individual, credential, or labour market
characteristics in the determination of post-graduation earnings, but emphasizes the need
to 1dentify the return and contributory value to factors that are amenable to change
through student choice, education policy, or both.

Are post-secondary graduates with the highest course grades the ones that earn the
highest incomes? Or is academic performance relatively unimportant in the determination

of post-graduation earings in the presence of individual characteristics such as age and
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gender? To what extent does academic performance influence earnings in the presence of
credential characteristics and labour market characteristics? Or do employers remunerate
graduates, or groups of graduates, differentially based upon various combinations of
academic performance, individual characteristics, credential characteristics, and labour
market characteristics?

There are a variety of elements that influence a student’s ability to acquire a post-
secondary credential. According to Carroll (1963), students learn through perseverance,
opportunity, aptitude, ability, and quality of instruction. However, just as there is variation
across students in the amount of each of these elements that any individual student must
expend to obtain a post-secondary degree, there is variation across students in the amount
of each of these elements that any individual student must expend to achieve a targeted
course grade or average course grade.

The grade a student receives in a course, or set of courses, serves a variety of
functions. It informs the student of his or her level of skill in a particular area, is an
indicator of the student’s comparative advantage in a field of study, enables the student to
assess his or her potential for successful completion of a specific credential, and assists
the student in estimating the amount of time, money, effort, and foregone opportunity
earnings he or she will likely have to expend to obtain a particular credential (Altonji,
1993). For example, a student with a history of high course grades in mathematics will
likely have to invest less time, money, effort, and foregone opportunity earnings to
achieve a minimum acceptable passing grade in a subsequent mathematics course than a
student with a history of low course grades in this subject area. Similarly, a student with a

history of high course grades in mathematics is likely to successfully complete a
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credential with a large mathematics component with a smaller investment of time, money,
effort, and foregone opportunity earnings than a student with a weak performance history
in the same area. However, in the absence of an economic return to academic
performance, over and above the minimum acceptable grade for successful completion of
a course or credential, for some students the investment of time, money, effort, and
foregone opportunity earnings might achieve a higher return if directed toward one of
many other activities that comprise a post-secondary investment and yield a return to post-
graduation earnings.

From an employer’s perspective, the grade a student receives in a post-secondary
course, or set of courses, provides information on the employee’s potential level of
productivity in a particular area, productivity relative to other applicants, and amount of
time, money, effort, and foregone opportunity revenue the employer will likely have to
invest to bring the employee to a desired productivity level. For example, consider the
case of students competing for a job in a field of study related to their obtained credential.
The student with the higher average grade in courses in the credentials major field of
study will likely require a smaller investment of the employer’s time, money, effort, and
foregone opportunity revenue to achieve a desired productivity level than the student with
the lower average grade in courses in this area. Thus, the employer’s potential return on
investment in the student with the higher academic performance level is likely to be larger
than the return on investment in the student with the lower academic performance level.
The potential differential should, in turn, yield an economic return to academic
performance in the form of higher wages for the student with the higher average course

grades.
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In fact, if one of the intended outcomes of a post-secondary education is the
preparation of students for the labour market, variation in academic performance effects
should raise the earnings potential of higher performing students relative to lower
performing students and be manifested in a positive correlation between course grade
performance and post-graduation earnings that is retained even in the presence of
contextual effects. Indeed, the absence of a correlation might suggest that employers are
skeptical of the relationship between course grades and graduates’ knowledge, skills, and
abilities, or that the knowledge, skills, and abilities acquired during the acquisition of a
post-secondary credential are mutually exclusive of those required by the employer. Both
explanations support the view that emerged in the early 1990s that public funding
intended for investment in human capital for the express purpose of enhancing social and
economic returns might achieve a better return on investment if reallocated away from
universities toward trades and vocational institutes. Allen (1998), Laidler (2002), and
Davenport (2002) provide a comprehensive review of the literature in the area, but find no
evidence that since the 1970s there has been a decline in the premium for a university
credential relative to the premium for a trades or vocational credential.

This research was focused on three lines of inquiry. The first was intended to
detect distinct patterns in how the economic return to academic performance varies by
individual characteristics, credential characteristics, and labour market characteristics. The
second was focused on identifying the relative contribution of academic performance in
courses in areas such as English, mathematics, and student’s academic major in
determining post-graduation earnings to identify if a significant additional earnings

premium is associated with academic performance that cannot be explained by individual,
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credential, or labour market characteristics. The third line of inquiry was grounded in the
Mincer (1974) human capital earnings function, where, in this case, academic
performance was employed as a proxy for unobserved ability to determine its additive
effect on post-graduation earnings over and above the two key variables in the Mincer
framework, years of education and years of work experience. Policy and practice
implications were considered.

Problem Statement

It is widely held that a post-secondary education conveys an earnings and
employment advantage in the labour market. According to a December 3 through 16 Ekos
Research poll (2003) of a random sample of 1,550 Canadians over the age of 16, 75% of
Canadians feel that a university education improves an individual’s chance of securing
employment, 78% believe it has a large impact on a person's personal growth and quality
of life, and 82% believe it positively influences lifetime earnings and career advancement
opportunities.

In the province of Newfoundland and Labrador, there is evidence to support these
convictions. According to Beyond High School: A Follow-Up Study of June 2001 High
School Graduates, 29.0% of students in the province of Newfoundland and Labrador did
not continue on to a post-secondary institution within approximately one year of
graduation. Of this group, 37% were working full-time, 21% were working part-time or
self-employed, 19% were actively looking for work, 8% were unemployed but not
looking for work, 9% had returned to school to improve their grades, and 6% were
engaged in personal or family activities. A similar follow-up survey of university

graduates in the same province who entered the labour market one year earlier reported
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employment rates that were considerable higher. CareerSearch 2002 notes that 64.7% of
those who graduated in the academic year 1999-2000 with an undergraduate degree
reported they were working full-time during the week of June 24 through 30, 2001, 7.6%
had obtained part-time employment, 10.9% were unemployed, 14.0% were in school, and
2.8% were engaged in other activities. At the graduate level the differential was even
more pronounced with 79.3% engaged in full-time employment, 1.5% working part-time,
7.7% unemployed, 5.7% in school, and 5.7% engaged in other activities.

The aggregate data, however, masks important credential effects. CareerSearch
2002 also notes that during the same week, 100% of graduates with an undergraduate
degree in mechanical engineering reported they were engaged in full-time employment,
while only 47.7% of graduates from the same university with an undergraduate degree in
special education indicated they had achieved the same objective. Of the latter group,
more than one in ten (11.4%) noted they were engaged in part-time employment and in
excess of one in four (27.3%) reported they were unemployed.

In addition to credential selection, students face a variety of one-time choices in
relation to the pursuit of their post-secondary education and career goals. Until recently
their economic decisions could be based, at best, on anecdotal evidence or speculation.
Today, a variety of resources exist to assist students with their decision-making. Most
universities provide comprehensive estimates of anticipated education expenses including
tuition fees, local housing costs, and living expenses. In addition, with minimal effort
students can obtain emerging research on variation in the economic returns to education

by field of study and level of educational attainment.
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Post-secondary institutions, and federal and provincial governments, also face a
variety of one-time choices relating to the optimal investment of public funds in human
capital development. For example, decisions about the appropriate allocation of a limited
quantity of financial and human resources among the variety of activities that have the
potential to enhance social and economic returns. Social and economic returns, or
externalities, are the basis for justification of continued investment of public funds in
post-secondary. Externalities accrue to federal and provincial governments and increase
their capacity to fund a variety of activities when individual returns on education
investment spill over into the economy, increase the size of the tax base from which funds
for social programs are drawn, and decrease the magnitude of unemployed and
underemployed graduates that draw upon welfare programs.

There are a number of converging factors that suggest an emerging need for
focused research on the impact of post-secondary academic performance on labour market
outcomes. For example, in recent years, pressures to increase externalities to justify
investment in post-secondary has resulted in the emergence of a variety of provincial,
national, and international comparisons of the social and economic returns to investment
in human capital through investment in post-secondary education. Input variables
typically include measures such as highest level of educational attainment, years of
completed education, and years of work experience. Output variables are normally
measured in terms of employment and earnings.

In addition to the need for evidence on externalities, as the government is the
primary supplier of education in Canada, efficiency and equity of supply are important

public policy issues. According to a recent Ekos Research Associates poll (2003), 67% of
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Canadians believe that Canadian universities do not have the capacity to meet the
emerging demand for spaces from all qualified student who will want to attend. The
primary concern is that increased capacity will require increased funding to expand
faculty, staff, and infrastructure. There is public support for continued and increased
funding for post-secondary. According to the same poll, an overwhelming 88% of
respondents believe that public funding for universities to educate Canadians is a good
long-term investment decision. In fact, 85% indicated their belief that it is time for the
federal government to invest more in support of post-secondary. However, not all
Canadians feel that the expansion of capacity should be the singular financial
responsibility of governments. While 79% support additional government grants to
universities almost one in six (17%) indicated their belief that the expansion should be
funded through tuition fee increases (Ekos, 2003).

It is likely that as the demand for university spaces exceeds the supply against the
backdrop of pressures for externalities, the quality of a post-secondary education will be a
key factor that informs the decision-making. According to Ekos (2003), approximately
one in four (72%) Canadians feel that a space should be guaranteed for every Canadian
student who wants to attend. In fact, 37% indicated their belief that a space should be
provided even at the expense of crowding or lowered educational quality. However, not
all Canadians share this view. Approximately 77% of those responding to the survey
indicated their belief that governments should enhance the quality of Canadian students’
educational experiences through additional spending.

Today, however, most existing estimates of the economic return to investment in

post-secondary education focus on years of education and do not taken into account
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differences in the quality of an individual’s experience or outcome. Hunushek (2004)
observes the same phenomenon at the secondary level and notes that while analysis of the
relationship between test scores and labour market performance has been precluded by a
lack of comprehensive data sets, the need for such analysis is consistent with today’s
policy issues that revolve more around quality than quantity. In emerging research at the
secondary level, student performance on standardized tests has been used as a proxy for
school quality. It follows that course grade performance is an appropriate proxy for the
quality of educational outcomes at the post-secondary level. In fact, if the magnitude of
the individual return to academic performance differs substantially between levels of
education, and in the presence of contextual effects, the magnitude and distribution of the
externalities that accrue from investments in improving academic performance may be
sufficiently diverse to modify the ranking of investment priorities for students,
institutions, and governments.

Today, however, very little is known about variation in post-graduation earnings
relative to academic performance. The void in the literature that incorporates controls for
individual characteristics, credential characteristics, and labour market characteristics is
even more pronounced. Furthermore, the limited information that is available is disjointed
in the international literature and non-existent in the Canadian context. Moreover, the
unique social, cultural, economic and political environment in Canada precludes the valid
and reliable application of international findings.

Theoretical Background
This research is delineated within the framework of Auman capital theory. Human

capital theory is based on the premise that investment in education is an investment in
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human capital. The conventional argument is that increasing the average education level
of the population increases the future creativity and productivity of individuals in the
workforce and that a more creative and productive workforce generates greater
externalities, or social and economic returns. A complete review of the historical
development and methodological approaches of human capital theory from its origins in
1776 to 1960 when its theoretical and empirical foundations were well established is
available in Sweetland (1996).

Within the human capital framework there are a variety of diverse and competing
theoretical explanations that inform the interpretation of research findings in the area of
labour market outcomes. Three of the most extensively used are labour market
segmentation theory, credentialing theory, and achievement theory. Each focuses in a
different way on how post-secondary education increases an individual’s creativity and
productivity in the workplace and yields social and economic returns. The underlying
premise of this research is that each of these theories operates concomitantly within the
framework of human capital theory to determine post-graduation earnings.

Historical Background

Subscription to the economic value of investment in human capital transcends
longitudinal, economic, and geographical borders. Since the late 1950s, and on an
international scale, governments have invested significant human efforts and financial
resources in the provision of public education. The investment decision is evidence-based.
In a comprehensive global review of the profitability of investment in education,
Psacharopoulos (1994) concludes that from both an individual and a social perspective,

education is a highly attractive investment opportunity. Kreuger & Lindahl (2000),
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examining the connection between microeconometric and macro growth literatures and
the effect of education on income and gross domestic product, conclude that education is a
major source of economic growth.

Over the last half century, the Government of Canada, as well as its provinces and
territories, has invested substantial human efforts and financial resources in the
development of human capital. The investment has significantly raised the average
education attainment level of the Canadian population. According to the 2001 census
analysis series, Education in Canada: Raising the Standard, at the start of the 21st
century, Canada had a population that was better educated than at any point in history.
Over the ten-year period ending 2001, the percentage of the population with a university
credential grew 15%, from 5% to 20%, the percentage of the population between the ages
of 25 and 34 holding a university credential grew 10% from 18% to 28%, and the
percentage of the working-age population aged 25 to 64 holding a doctorate, master, or
other qualification above the bachelor level grew 50% to 1.1 million people. Growth and
dispersion, however, have not been homogeneous. Over the same period, the percentage
of the male population over the age of 25 with a university credential grew 17% from 4%
to 21% while the comparable growth for their female counterparts was 14% from 6% to
20%.

The trend appears to be one that will continue. In a 1999 Joint Ministerial
Declaration, the Council of Ministers of Education of Canada reaffirmed its unanimous
belief that the future social and economic progress of Canada is dependent upon an
informed and educated population. The belief is reflected in provincial and national policy

making. According to Green & Riddell (2001), the modern view of long-term economic
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growth places an emphasis on the development of the skills and knowledge of the
workforce. In fact, they note that the development is seen more and more as a central
ingredient in national economic policy that is having an important influence on the
distribution of economic rewards.

The importance of post-secondary education in the future social and economic
progress of Canada is a view that is widely and publicly held. In a December 2003 joint
letter from students, faculty, scholarly associations, and post-secondary institutions to the
Prime Minister of Canada, the Association of Canadian Community Colleges, Association
of Universities and Colleges of Canada, Canadian Alliance of Student Associations,
Canadian Association of University Teachers, Canadian Federation for the Humanities
and Social Sciences, and Canadian Federation of Students appealed to the federal
government to commit to working with provincial and territorial governments to design
and implement a system of fiscal transfer to the provinces and territories for the express
purpose of funding a high quality post-secondary education that is accessible by all and
vital to Canada's economic, social, and cultural development.

In Canada, there is an argument for continued and increased investment of public
funding in post-secondary education. According to Green & Riddell (2001), recent
advances in our understanding of the relationship between education and labour market
success indicate that conventional estimates of the economic return to education are
biased downward, the marginal return to incremental investments in education may
exceed the average return from previous investments, there is no evidence that

investments in education are running into diminishing returns, and investment in human
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capital continues to remain an important potential source of economic growth and equality
of opportunity.

Research Questions

This research examined the economic return to academic performance for
university graduates from the academic year 1999-2000. The key empirical questions
were focused on identifying and quantifying the additive effect and economic return to
post-graduation earnings of academic performance in a variety of skills over and above a
variety of contextual factors that have been known to influence post-graduation earnings.
Control factors included individual characteristics, credential characteristics, and labour
market characteristics. Data analysis methods were designed to empirically test the
following:

1. What is the differential return to post-graduation earnings of changes in
average grade performance in courses in English, mathematics, and student’s
academic major?

2. What is the additional return to post-graduation earnings of changes in average
grade performance in courses in English, mathematics, and student’s academic
major in the presence of individual characteristics, credential characteristics,
and labour market characteristics?

3. Does the additional return to post-graduation earnings of changes in average
grade performance in courses in English, mathematics, and student’s academic
major vary between low return credentials and high return credentials?

4. Does the additional return to post-graduation earnings of changes in average

grade performance in courses in English, mathematics, and student’s academic
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major vary between low and high occupation- and degree-level unemployment
rates?

5. What is the additional return to post-graduation earnings of changes in average
grade performance in courses in English, mathematics, and student’s academic
major in the presence of the Mincer (1974) human capital earnings function?

6. What is the additional return to post-graduation earnings of changes in average
grade performance in courses in English, mathematics, and student’s academic
major in the presence of the Mincer (1974) human capital earnings function
while controlling for differences in individual characteristics, credential
characteristics, and labour market characteristics?

Overview of Data Sources

The analysis was conducted on a dataset constructed by combining individual-
level employment and earnings data from a follow-up survey of the 1999-2000 academic
year graduates of Memorial University of Newfoundland undertaken by the Provincial
Department of Youth Services and Post-Secondary Education with individual-level
academic and demographic data obtained from the Office of the Registrar of Memorial
University of Newfoundland. The dataset was extended by incorporating occupation- and
degree-level labour market data pertaining to the week in which the employment and
earnings data were reported, as profiled in Job Futures published by the Department of
Human Resources Development Canada. The combined dataset provided a rich,
comprehensive, and unique source from which to conduct a focused and detailed analysis

of the post-secondary labour market transition experiences of this group.
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The 1999-2000 academic year graduates consisted of a total of 2,812 students.
However, this research was focused on the 1,883 (67.0%) who responded to the survey
and for whom academic and demographic data could be matched. Eliminated from this
subgroup were 228 (12.1%) graduates who indicated they were still in school during the
reference week, 198 (10.5%) who reported they were unemployed, 63 (3.3%) who
reported ‘other’ or ‘unknown’ activities during the reference week, and 2 (.1%) who
reported employment of unknown full- or part-time status, as consideration of these
groups requires an alternative framework to deal with selectivity bias.

Thus, the research focused on the 1,274 (45.3%) students who were employed full-
time and 118 (4.2%) who were employed part-time during the week of June 24 through
30, 2001. From this sub-group further attrition included respondents who reported a
weekly wage of ‘other’ that was not specific enough to calculate a weekly wage, those
who declined to provide information on earnings, and students who graduated with more
than one degree. For the latter group data were included based on the student’s program of
highest standing and data on the program of lower standing were excluded. Table 2
provides detailed final sample sizes for each of the key credentials.

Significance of the Research

This research builds on a worldwide body of literature at the intersection of post-
secondary and the labour market with a focus on the rising return to education, shifting
return to skills, and evolving wage structure. The context for this, and other research in
the area, is the need for empirical information on the determinants of successful labour
market outcomes for the purposes of evidence-based decision-making focused on

improving individual, social, and economic returns to investments in human capital. A
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need for research in the area of rates of return for different groups, and for diverse types
of education and training, was called for in a number of recent Canadian studies
including, A Study on Preparing Canada's Youth for the Job Market of the Future by
Human Resources Development Canada (2000a).

Every year, students, institutions, and governments invest substantial human
efforts and financial resources in the development of human capital. The investment
decision is made with the anticipation it will yield social and economic returns. As with
any investment, accurate estimates of the economic return to the specific activities that
comprise that investment are imperative for informed decision-making. Thus, since a
portion of the investment in education at the post-secondary level by students and
governments is directed toward increasing academic performance, identification of the
economic return to improving post-secondary course grades, and knowledge of how the
return varies in the presence of individual characteristics, credential characteristics, and
labour market characteristics has important implications for an array of stakeholders.

Through a precise specification of the impact of a variety of academic
performance measures on post-graduation earnings, this research is designed to identify
and clarify the role of academic performance as a source of variation in the economic
return to post-graduation earnings. The research is intended to provide value added
information to findings emerging from current large-scale surveys at the international
level through a focused analysis of the relationship between literacy, numeracy, and
labour market earning at the provincial level. It is not expected the findings will provide
ready-made solutions to all the decisions faced by the wide variety of stakeholders, but

that they will provide a range of information, answer a number of clearly defined
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questions, and raise a number of interesting questions for future potential research. It is
also intended that the research will yield information on the return to efforts to increase
course grade performance to inform complex decision-making and facilitate short- and
long-term planning for a variety of stakeholders including, but not limited to, provincial,
national, and international education policymakers, education administrators, education
practitioners, and individuals interested in pursing a post-secondary education.

This research takes a substantially different perspective on the economic return to
academic performance from that prevailing in the literature, in four ways. First, it focuses
on the return at the intersection of post-secondary and the labour market, whereas the
majority of previous studies have focused on the return at the intersection of high school
and the labour market, or at a later career point. Second, it is the first to systematically
examine the impact of academic performance on post-graduation earnings in the presence
of individual characteristics, credential characteristics, and labour market characteristics.
Most previous studies have examined the return to these effects independently. Third, the
research has significant data advantages over previous studies at the post-secondary level
in that it utilizes individual-level course grades in subsets of courses, a finer measure of
skill than most studies that have relied on broader measures such as grade point average or
degree class. It also utilizes the self-reported earnings of graduates in multiple discrete
intervals, whereas most previous studies have had to rely upon earnings aggregated at the
occupation level.

Finally, the research places a focus on the role of academic performance in the
determination of post-graduation earnings while controlling for the traditional human

capital earnings function that emphasizes years of education and years of work
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experience. In the specification of post-graduation earnings equations, the return to
earnings depends on the coefficients of performance, whereas most human capital studies
base the rate of return on the estimated coefficient for years of education. As a result,
these studies fail to consider variation in earnings associated with academic performance
and overlook an important source of heterogeneity in the returns to education. The
advantages are particularly important in light of current research that suggests the
evolving wage structure in is occurring in conjunction with a rising return to education
and shifting return to skill.

Significance for Students

For students, knowledge of whether academic performance bears an economic
return to earnings that varies by, and in the presence of, credential characteristics, labour
market characteristics, and individual characteristics, is fundamental to make informed
decisions on the effective investment of time, money, and effort in the variety of activities
that comprise a post-secondary education so that they can efficiently achieve their
education and career goals. The concept that student outcomes are the result of
educational choices has its underpinnings in Carroll’s (1963) model of learning, Becker’s
(1976) economic approach to human behavior, and Altonji’s (1993) utilitarian view of
education.

Carroll (1963) proposes that school learning is a function of the ratio of time spent
on learning to the time needed for learning. Thus, for students interested in formatively
planning the investment of human efforts and financial resources among the variety of
available post-secondary activities, knowledge of the return to academic performance can

assist in allocating an appropriate amount of time for learning to reach their targeted
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performance outcomes and achieve education and career goals. In a similar vein, Altonji
(1993) notes that students make educational choices under considerable uncertainty,
particularly in relation to their ability to complete a course or a credential. Altonji
concludes that new information about academic performance, preferences, and payoffs
influence students’ choice of academic major and the decision to stay in school. Thus, for
students interested assessing potential payoffs to inform decision-making, knowledge of
the relationship between academic performance and earnings can assist in deciding
whether to continue with a program of study, change credentials, or abandon the pursuit
of a post-secondary degree.

Finally, Becker (1996) claims that available time, financial resources, erroneous
decision-making, and incomplete information all impede students’ ability to pursue their
self-interests. Thus, for students with low control or low predictability over academic
performance outcomes, knowledge of the relationship between academic performance and
earnings can inform decision making at a point early in the post-secondary experience to
avert, alter, or mitigate predicted outcomes. For students in this group, investing in a
credential for which the economic return to a specific course, or set of courses, is widely
dispersed, and an important determinant of post-graduation earnings, is particularly risky.

It has not been clearly established that the relationship between education and
earnings is causal. It is also unlikely that before students’ commence a post-secondary
degree they complete a detailed analysis of the expected economic return to their
education investment that is based upon a particular framework or theoretical position.
However, a full understanding of the economic return to improved academic performance

can assist students in the planning stage of their post-secondary experience to formatively
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make informed decisions on the optimum investment of their human efforts and financial
resources in the variety of available post-secondary activities so that they can achieve
their short- and long-term education and career goals. For example, whether to work full-
or part-time, which courses and credential to select, whether to invest in tutoring supports,
the appropriate course load, and whether to target efforts toward increasing academic
performance. In fact, knowledge of the economic return to academic performance can
enable students to continually assess their predicted labour market outcomes as they
acquire new information on their individual academic performance outcomes so they can
make informed decisions and take calculated risks that can assist them in achieving their
short- and long-term education and career goals.

Take the case of the student for whom debt is a significant deterrent to the pursuit
of a post-secondary degree. For this individual, the findings can inform decision-making
on whether education and career goals might be best achieved by working full-time while
completing a degree part-time, even if diverting time to employment is at the expense of
academic performance and length of time to degree completion. On the other hand, the
student who is primarily interested in maximizing the economic return to investment in
education can use the findings to inform decision-making on whether individual earning
outcomes might be further improved by directing human efforts and financial resources
toward maximizing academic performance outcomes in specific courses, or sets of
courses, even if that investment is at the expense of part-time employment.

Significance for Post-Secondary Institutions
It is generally accepted that an academic institution’s outcomes are defined by its

policies and that the close alignment of institutional policies with intended outcomes can
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substantially improve student progress toward institutional goals and enhance the
predictability of interventions and outcomes. For post-secondary institutions, knowledge
of the economic return to academic performance provides information that can assist
decision- and policy-making in a variety of areas including, but not limited to, program
marketing, entrance requirements, tuition fees, program offerings, enrolment limits,
monitoring and intervention tools, and graduation standards.

In recent years, as a mechanism for funding post-secondary education, there has
been pressure to replace flat-rate tuition fees with differential fees (Philippe, 2002).
Information on the economic return to academic performance can inform this debate. For
example, evidence that there is a significant earnings premium associated with a
credential that is not dependent upon academic performance provides an argument that the
credential is a better candidate for a differential fee than a credential with high mean post-
graduation earning, significant intra-credential earnings variation by performance, and a
substantial negative premium for graduates with below average academic performance
outcomes. In the latter case, differential fees might deter participation from high
performing students from lower socio-economic groups and result in a dipping into the
lower ends of the performance distribution for higher socio-economic groups. Under these
conditions, an argument can be made for increased selectivity into the credential based on
performance, income-related exemptions and allowances linked to academic outcomes,
tuition fees negatively scaled to grades, and loan repayment or interest rates proportional
to overall course grade average.

To intervene effectively in post-secondary education outcomes it is necessary to

identify which outcomes are inflexible and which outcomes are malleable through
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interventions. This requires knowledge of the full range of factors that affect post-
graduation earnings including the extrinsic incentives and disincentives for improved
academic performance. Information on how the economic return to academic performance
varies in the presence of individual, credential, and labour market characteristics can
assist with the identification of segments of the student population whose combination of
factors increase the risk they will experience a negative return on their education
investment. The findings can inform the development of intervention programs, policies,
and procedures that can be implemented early in the course of a student’s program to
ensure that once a student enters a post-secondary program, they productively and
efficiently complete that program and achieve a positive return on investment.

For example, if the academic performance level of a student increases the
individual’s risk of experiencing a negative return on education investment, and the
student’s academic performance level is more amenable to change than credential choice
or occupation- and degree-level unemployment rate, the graduate’s expected outcome
might be more effectively mitigated or averted through interventions designed to modify
academic performance. Alternatively, if the academic performance level of the student is
resistant to interventions, expected outcomes may be more effectively mitigated or
averted through interventions at an earlier stage in the student’s program, perhaps through
stringent institutional and credential screening and admission polices and protocols. In
either case, interventions that positively alter a student’s predicted outcome and enable the
student to complete a credential and compete successfully in the labour market have the

potential to enhance the social and economic externalities that accrue to the institution.
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Finally, the findings have the potential to provide information that can assist
education administrators shift the size of post-secondary programs toward areas where the
labour market demands graduates while minimizing the risk of increasing the proportion
of students who experience a negative return on their educational investment as a result of
increased admissions into high demand credentials that yield negative returns to students
with low academic performance levels. Bureaucratic leadership and long-term
commitments in publicly funded academic institutions typically make it difficult to shift
resources from units with declining demand to units where demand is increasing. The
problem is compounded by the absence of a properly defined mechanism to identify
demand shifts. If the economic return to academic performance is a function of individual,
credential, and labour market characteristics, increases in the premium for graduates with
high academic performance might be an indicator that there is a surplus of graduates
relative to the demand and suggest that enrolment limits should be adjusted downwards.
Thus, if the coefficient of return to academic performance can be shown to be a reliable
and valid indicator of shifts in the over- or under-supply of graduates, the measure can be
used to enhance the accuracy of optimum enrolment limits for credentials and academic
units and inform the decision-making on long-range resource allocation.

Significance for Policy Makers

To ensure efficiency and effectiveness in projecting outcomes, allocating
resources, achieving targeted outcomes, and improving targets, policy analysts need to be
able identify which student groups have the potential to have their labour market
outcomes altered or mitigated by specific policies and which have the potential to yield

the highest outcomes. This requires knowledge on the full range of educational inputs and
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outcomes, how inputs and outcomes can be altered, and how inputs, processes, and
outcomes should be measured. For example, according to Riddell (2001), Canada does not
obtain “good value for money” relative to investment at the elementary and secondary
school level in terms of measured average student performance in mathematics and
science. Riddell notes that, of the G7 counties, Canada ranks near the top in terms of per
student expenditures and near the bottom in terms of student performance. In this context,
identification of the economic return to academic performance at the post-secondary level
can provide information to inform decision-making on the optimal investment of public
funds for the purpose of improving academic performance at the elementary, secondary,
and post-secondary levels.

More specifically, if the magnitude of the effect of academic performance on post-
graduation earnings resides primarily at the intersection of high school and post-secondary
then targeted efforts to increase academic performance at the post-secondary level are
largely ineffective and resources intended for this purpose might achieve a higher return if
redeployed at an earlier point in the student’s educational experience. The knowledge is
particularly important in light of recent findings by Sianesi & Van Reenen (2002) that the
magnitude of the economic return to education at the different levels of education appears
to depend on the level of a country's development, with the post-secondary level being the
most important for growth in the Organisation for Economic Co-operation and
Development (OECD) countries. Sianesi & Van Reenen also conclude that type, quality,
and efficiency of education also influence growth.

For provincial, national, and international governments, an evidence-based

understanding of differential earnings effects for students with diverse academic
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performance outcomes is essential to inform decision-making with respect to the
identification, implementation, and evaluation of human capital development polices. For
example, rising tuition fees can place pressures on students to direct time to employment.
This has the potential to deter participation, increase length of time to completion, and
reduce academic performance outcomes. The pressures are particularly acute for students
from lower socio-economic groups. Knowledge of the economic return to academic
performance can assist policy makers in determining if the social and economic
externalities that accrue from investment in high performing students from low
socioeconomic groups have a higher marginal return than investment in low performing
students from high socio-economic groups. Policies that encourage participation among
students with higher marginal returns by reducing pressures to direct time to employment
have the potential to yield higher social and economic externalities.

Finally, identification of the relative contribution and quantitative return to post-
graduation eamnings of academic performance in the presence of individual, credential,
and labour market effects informs the development of a valid set of common factors that
influence post-graduation earing. Knowledge of the full range of factors and their
variations is essential to foresee outcomes and assist in the identification of public policy
interventions and adjustments that improve social and economic externalities. For
example, if a student gains relatively few productivity skills by increasing average course
grade performance in English, mathematics, and academic major, but merely improves his
or her chance of selection for employment, efforts to increase performance in these skills
will increase competition for grades with little net effect on labour market creativity and

productivity. On the other hand, if a student with higher average course grade
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performance in English, mathematics, and academic major is more creative and
productive in the workforce, policies that foster the acquisition, development and
maintenance of these skills throughout the individual’s lifetime has the potential to raise
average labour productivity and enhance social and economic externalities.
Significance for Researchers

For education and economic researchers, this study informs the current
understanding of the relationship between academic performance and post-graduation
earnings and further advances the definition, validation, and measurement of factors that
contribute to successful labour market outcomes. This research contributes to the
knowledge base in the area of human capital theory (Mincer, 1954), achievement theory
(Carroll, 1963), credentialing theory (Berg, 1971), and labour market segmentation theory
(Doeringer & Piore, 1971). It also contributes to the understanding of statistical modeling
of the returns to education with a focus on including unobserved ability in the Mincer
(1974) human capital earnings function.

This research complements existing literature on the measurement of the economic
return to education, rising wage inequality, changing return to skill, evolving wage
structure, and stratification of workers through the impact of differential remuneration
practices on social structures. Finally, this research has a variety of implications for the
interpretation of research in relation to the Carroll (1963) model of learning, Becker
(1976) economic approach to human behavior, and Altonji (1993) utilitarian view of

education.
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CHAPTER TWO: LITERATURE REVIEW

This chapter presents and overview of the education and economic literature in the
area of the economic return to education with a focus on the key issues surrounding the
linkage between academic performance and post-graduation earnings. It commences with
a review of the literature in the area of human capital theory, followed by post-secondary
expenditures, the rising wage inequality, the rising return to education, and the
endogeneity bias. It continues with a synopsis of current research on the return to
academic performance, return to skill, and the return to contextual effects including
individual characteristics, credential characteristics, and labour market characteristics. The
chapter concludes with an analysis of what is known and what is not known about the
relationship between academic performance and post-graduation earnings.

Human Capital Theory

The Organisation for Economic Cooperation and Development (n.d.) defines
human capital as “the familiar notion that knowledge, skills and attributes derived from
education, training and experience, represent some of our most Valuable resources’ (para.
1). Jacob Mincer introduced the theory of human capital in his 1957 doctoral dissertation
on wage differentials. Mincer extended the theory in 1974 to incorporate the impact of
work experience. Today, the Mincer human capital earnings function is based on the
concept that the logarithm of individual earnings is a linear function of years of education,
a quadratic function of years of work experience, and a function of a variety of other
influences. The human capital earnings function is typically fitted with the natural
logarithm of wages as the dependent variable, years of schooling, years of work

experience, and years of work experience squared as independent variables, and



Performance and Post-Graduation Earnings 28

demographic variables, such as gender and race, as explanatory variables. The use of the
natural logarithm of wages serves two key purposes in the function. First, it transforms the
wage variable, which is typically positively skewed, to reduce the degree of non-
normality. Second, it enables the coefficients on each of the independent variables to be
interpreted as a proportionate effect of a unit change on wages. The latter functionality has
the added advantage of facilitating extrapolation of findings across longitudinal,
geographical, and economic borders.

Today, a large body of research utilizes the human capital earnings function to
investigate the causal link between education and labour market earnings. According to
Card (1999), the human capital earnings function has been extremely successful. While
the literature on this topic is voluminous and cannot be done justice in this review, a
comprehensive international review up to 2002 can be found in Psacharopoulos (1973,
1985, 1994) and Psacharopoulos & Patrino (2002). In recent years, the human capital
earnings function has been extended to undertake research on a variety of human
behaviors while recognizing heterogeneity in the returns to individuals, including those in
1976 and 1996 by Becker, and 1999 by Card. In the Canadian context, recent studies
utilizing the human capital earnings function include Boothby (2002), Green & Riddell
(2001), Lemieux & Card (2001), Lewis (2002), and Sweetman (2000).

Within the broad human capital theory there are several diverse and competing
theoretical perspectives that inform the interpretation of research findings in the area of
labour market outcomes. These include credentialing theory, labour market segmentation
theory, and achievement theory. According to credentialing theory, credential

characteristics are the key determinants of labour market outcomes. Credentialing



Performance and Post-Graduation Earnings 29

theorists contend that education does not increase graduates’ creativity and productivity in
the workplace, but that the acquisition of a credential confers a positive status on the
graduate that brings about increased wages through authorization to entry into
employment in a field of study. In its extreme form, credentialing theorists might argue
that there is no economic return to academic performance and that the wage of a graduate
with a degree in engineering with extremely high course grades and the wage of a
graduate with the same credential with course grades sufficient only to authorize award of
the credential can be predicted without any information on the individual’s academic
performance. The vast majority of research on credentialing theory (Attewell, 1987;
Collins, 1979; Levin & Rumberger, 1987) builds on the seminal work of Berg (1971),
who claimed that employees are acquiring more education than necessary, not based upon
the requirements for the job or the individual’s ability to do the job, but because
employers are constraining access to employment through excessive hiring requirements
that fulfill an organization’s need for sorting criteria.

There are a number of distinct branches of labour market segmentation theory in
both the economics and sociology literature. However, the majority of current research
builds on the seminal work of Doeringer & Piore (1971) and holds that not all graduates
compete equally in a single labour market on the basis of their level of creativity and
productivity, but that there are multiple labour markets differentiated on the basis of
individual characteristics. In its extreme form, labour market segmentation theorists might
argue that post-graduation eamings are independent of academic performance and that an
employee’s wage can be accurately predicted from individual characteristics such as the

graduate’s age, gender, race, and ethnicity. Market segmentation theory is frequently used
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to explain why individuals from specific groups earn comparatively lower or higher
wages than individuals from other groups.

Finally, achievement theory contends that through the education process graduates
become more creative and productive. In its extreme form, achievement theorists might
claim that the wage of a graduate with a degree in arts and the wage of a graduate with a
degree in engineering can be predicted without any information on the individual’s
obtained credential, and that a graduate who achieves a specific overall performance level
in an arts degree will earn the same wage as a graduate who achieves the same
performance level in an engineering degree, as both graduates have the potential to be
equally creative and productive in the workplace. In other words, each additional increase
in average course grade performance signals to the employer the graduate’s potential for
higher creativity and productivity in the workforce that is remunerated differentially upon
selection for entry into employment.

Current research on achievement theory builds on the seminal work of Carroll
(1963) who proposed that time is a key determinant in learning. According to Carroll,
there are five elements under two domains that contribute to the effectiveness of student
performance. The first domain, the amount of time spent on learning, is the product of
opportunity and perseverance. Opportunity is the amount of time made available by the
teacher for learning and perseverance is the percentage of that time the student is actually
engaged in the task. Time engaged on task is the multiplicative product of opportunity and
engagement. The second domain, the amount of time needed for learning, is a function of
the three elements, ability to learn academic material, ability to understand instruction,

and quality of instruction.
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The Carroll (1963) model of learning has a natural interpretation within the human
capital earnings function. Individuals differ in the amount of time they have available to
engage in learning and the amount of time they need to spend on learning. This
heterogeneity has the potential to increase the human capital of some students relative to
others and lead to differential economic returns to education. Current research on
heterogeneity in the economic return to education builds on the work of Mincer (1974),
Becker (1964) and Heckman (1994) and has its underpinning with research in the area of
personnel psychology that has demonstrated that the strongest independent predictor of
work productivity is cognitive ability (Hunter & Hunter, 1984).

These diverse theoretical perspectives have a variety of implications for the
interpretation of research on the relationship between academic performance and post-
graduatio zarnings. Findings that graduate’s with higher course grades are those with
higher post-graduation earnings are consistent within the framework of achievement
theory. Fi. ings that graduate’s with specific credentials have higher post-graduation
earnings than graduate’s with other credentials is explicable from the perspective of
credentic  ;theory. Finally, results suggesting that post-graduation earnings are
determined primarily through individual characteristics such as gender and age are
interp tal  within the perspective of labour market segmentation theory.

Post-Secondary Expenditures

1 » most recent report on education (Education at a Glance 2003), the
Orgai for Economic Cooperation and Development notes that over the five year
period en g 2000, the latest year for which comparable international data are available,

Canac blic and private per capita expenditures on post-secondary education
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institutions increased .3% from 2.3% to 2.6% of gross domestic product. The report also
notes wide variation in spending across countries among the various levels of education,
with more pronounced differential effects at the post-secondary level than at the
elementary and secondary levels. In Canada, spending at the primary and secondary
education levels was less than the OECD average but .9% higher than the average at the
post-secondary level. The differential is not insignificant. The ratio of spending to gross
domestic product at the post-secondary level is matched by Korea and exceeded only by
the United States (2.7%). In fact, for Canada and the United States, the proportion of gross
domestic product devoted to post-secondary education in 2000 was more than twice that
of all other G7 counties.

The report also notes that over the same five year period Canada significantly
curtailed education spending relative to the 30 member countries such that per student
expenditures fell from a second place standing to a rank of fifth. However, intra-level
spending in Canada retained its relative distribution with expenditures at all levels totaling
$7,764 per student, expenditures at the post-secondary level approximately double this
amount at $14,983 per student, and expenditures in post-secondary type A institutions
with advanced research programs reaching $16,690 per student. A similar pattern is
evident at the provincial level, although it is interesting to note that in some cases average
expenditures at all education levels were higher than the national average. Combined
public and private per student education spending at all levels in Newfoundland and
Labrador was $377 higher than then national average at $8,141 per student, post-
secondary education spending was close to $472 higher at $15,455 per student, and

university level spending was 22.9% ($3,817) higher than the national average at $20,507
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per student (Statistics Canada, 2003). In terms of total dollar investment, the Canadian
government invested $27,599 million dollars in post-secondary education in 2001-2002.
In Newfoundland and Labrador, the investment was $532 million, of which $301 million
went to the province’s single university (Statistics Canada, 2003).

While the magnitude of the financial investment may appear large, evidence
supporting the economic return to this investment continues to accumulate. In recent years
current deliberations are no longer focused on the existence of a return but are centered on
the appropriate methodology for measuring the magnitude of the returns. Researchers
quantifying the long-run level of output per capita growth rate assume that the stock of
human capital may influence subsequent growth in a variety of ways and typically regress
growth on control variables and the initial level of education measure, such as average
years of education. Researchers measuring the long-run growth rate of the economy
typically use the change in educational attainment to explain output growth. Recent
evidence suggests that the long-run level of output per capita growth rate is between 3%
and 6% while the long-run growth rate of the economy is a full percentage point higher
(Sianesi & Van Reenen, 2002). Regardless of the methodology, the magnitude of the
returns provides a sound rationale for continued investment.

In addition to the enhancement of social and economic returns, the investment is
changing the educational composition of the Canadian population. Relative to the
Organisation for Economic Co-operation and Development countries, in the year 2000,
Canada had the highest percentage of students attending an education institution at the
post-secondary level (OECD, 2003). The high statistic is partly the result of definition as

Canada, unlike the United States and other countries, considers trade programs and
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Quebec’s CEGEPs at the post-secondary level. However, increasing participation rates is
a trend that is expected to continue. According to the national organization representing
93 public and private not-for-profit university and university-degree level colleges, the
Association of Universities and Colleges of Canada, the demand for post-secondary
education in Canada is expected to push enrolment up by at least 30%, or 200,000
additional full-time students by the decade ending 2011 (Ekos Research Associates,
2003).
Rising Wage Inequality

Rising post-secondary participation rates is a phenomenon that is occurring on an
international scale and in conjunction with a rising wage inequality. This combination of
factors is transforming the global wage structure. In Canada, the transformation is evident
at both the national and provincial levels. According the 2001 census, more than 60% of
workers in the lowest earnings category had not attained more than a high school
education while more than 60% of those in the top earnings category had obtained a
university degree. In terms of income effects, in 2001, average earnings of the Canadian
population over the age of 15 with a high school graduation certificate or some post-
secondary, or both, were $25,477. This compares to an average earnings that was 90.9%
higher ($48,648) for a worker with a university certificate, diploma, or degree. Not
unexpected, the aggregate data obscures provincial effects. In the province of
Newfoundland and Labrador, a worker with a high school graduation certificate or some
post-secondary, or both, had average earnings in 2001 of $16,860 as compared to an
average earnings that was 148.8% higher ($41,942) for a worker with a university

certificate, diploma, or degree (Statistics Canada, 2003).
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In early research on the rising wage inequality in the United States, Juhn, Murphy
& Pierce (1993), using data from the Current Population Survey, find increased wage
inequality within narrowly defined education and work experience groups. Among the
study’s findings is an increase in wage inequality for males over the period 1963 t01989, a
decline of 5% in the wages of low-skilled workers, and an increase of 40% in the wages
of high-skilled workers. The researchers conclude that the rising wage inequality for
males is due to rising returns to components of skill other than years of education and
years of work experience. The study’s findings are supported by Murnane, Willett & Levy
(1995), who using longitudinal data from surveys of high school seniors, find that in 1973
college graduates earned 46% more than their high school counterparts, and that by 1989
the differential had risen to 53% and was projected to continue on an upward trend.

In Canada, primarily due a lack of comprehensive datasets, research on the return
to education is less well developed. As a result it is not clear if the rising wage inequality
parallels findings in the United States. In a 1996 strategic international review of labour
market research, Browning, Jones, & Kuhn conclude that since the 1970s there has been
an increase in wage inequality in Canada that has been coupled with a slowdown in real
wage growth. According to the review, the inequality has widened along both the age and
skill dimensions such that wages of younger workers have fallen in comparison to older
workers, and wages of low-skilled workers have declined relative to high-skilled workers.
In 2001, Green & Riddell (2001) conclude that, although the skill polarization is less
pronounced in Canada than it is in the United States and United Kingdom, the trend is

disturbing enough to have focused attention on national education and training systems.
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Rising Returns to Years of Education

In the United States and United Kingdom, increasing post-secondary participation
rates and the rising wage inequality have occurred in conjunction with an increase in the
economic return to education. Since the 1980s, residual wage dispersion in the United
States has increased while the conventional measure of the economic return to education,
the coefficient on the years of education variable in the Mincer (1974) human capital
earnings function, has almost doubled (Deschenes, 2001). Due to a lack of comprehensive
datasets, the phenomenon has not been as well documented in Canada.

The growth has stimulated a worldwide resurgence of research to determine if
change in the measure has been brought about by an increase in the causal effect of
education on earnings or through the influence of a variety of other mechanisms. For
example, a second potential explanation is that through labour market supply and demand
effects there has been an increase in the demand for higher educated individuals with
higher marginal productivity of education (Blackburn & Neumark, 1993). This
phenomenon can occur due to either a deceleration in the growth rate of the supply of
skilled workers and a holding constant of demand (Katz & Murphy, 1992, Card &
Lemieux, 2001) or acceleration in the demand for skilled workers and a holding constant
of supply (Juhn, 1999). A third potential source of the increase is that changes in
compositional effects, such as entry into the labour market of graduates with higher
marginal productivity of education, is leading to time-varying "performance biases" in the
observed earnings-education relationship (Card & Lemieux, 2001). Finally, changes in the

conventional measure can also occur through performance effects or an increase in the
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return to performance-sorting variables over time (Blackburn & Neumark, 1993; Grogger
& Eide, 1995; Mumane, Willett & Levy, 1995; Taber, 2001).

Rising returns to education through compositional effect changes can occur
through improved education-labour market articulation. Research in this area emerged in
the early 1990s and focused on the match between the knowledge and skills acquired
during a post-secondary education and workplace literacy requirements. In 1992, in an
attempt to improve articulation between education and the labour market, and in response
to a "growing concern that many young people do not see the direct relevance of what
they are learning in school to their needs in later life" (McLaughlin, 1992, p. 2), the
Conference Board of Canada developed and disseminated the Employability Skills Profile.
The framework identifies three broad categories of skills considered essential by Canadian
employers for success in the Canadian workplace. The profile has subsequently been
updated, and although the framework has been retained, the Conference Board notes the
new skills considered essential for success as including communication, problem solving,
positive attitudes and behaviours, adaptability, working with others, and science,
technology and mathematical skills. The skills parallel those identified by Human
Resources Development Canada (2000a) in 4 Study on Preparing Canada's Youth for the
Job Market of the Future. The study lists adaptability, flexibility, broad-based training,
communication, people skills, team skills, and ability to deal with globalization, diversity,
change, and uncertainty as essential for Canadian youth. Interestingly, with the exception
of mathematics, student performance in the above skills is not explicitly measured and
reported in conventional post-secondary transcripts. Nevertheless, widespread

identification and dissemination of key desired employability skills can lead to younger,
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compositionally different cohorts of graduates entering the labour market, improving
articulation between post-secondary and the labour market, and resulting in a rise in the
coefficient of the return to education.

Research on the rising return to education through a rising return to performance
sorting variables emerged in the mid 1990s and focused on the returns to performance in
specific skills. In the Canadian context, Krahn & Lowe (1998), investigating the match
between existing adult literacy skills and their utilization in the workplace, conclude that
approximately 25% of Canadian workers are employed in jobs that are inappropriately
matched to their current literacy level. The study concludes that those who are under
employed outnumber those who are over employed "by a ratio of about two-to-one for
quantitative literacy, three-to-one for prose literacy, and four-to-one for document
literacy"” (p. 61). Despite the oversupply, skills in these areas continue to yield an
economic return in the labour market. Using Canadian data from the International Adult
Literacy Survey to investigate the return to the same three measures of literacy, Osberg
(2000) and Green & Riddell (2001) find that prose, document, and quantitative literacy
have a large impact on earnings.

Endogeneity Bias

In recent years, a research focus on the rising returns to education has led many
economists to speculate that traditional ordinary least squares estimation methods
overstate the economic return to education because of their failure to control for measures
of unobserved ability. The phenomenon, known as endogeneity bias, is based on the
concept that higher ability workers are able to acquire more education than lower ability

workers, and as a result ordinary least square methods overstate the return to education
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because they attribute to years of education some of the effect that should be attributed to
higher ability. The endogeneity bias is interpretable within the Carroll (1963) model of
learning. If academic performance is a function of time spent on learning and time needed
for learning, higher ability students will require less time for learning than lower ability
students to achieve the same performance outcome. The Carroll model of learning
implicitly controls for productive ability by incorporating controls for ‘ability to learn
academic material’ and ‘ability to understand instruction’ under the domain of time
needed for learning.

Following a 1999 comprehensive survey by Card that emphasizes the importance
of endogeneity bias in traditional estimation methods, a variety of statistical approaches
have modified the Mincer (1974) framework to control for unobserved ability. One
estimation method attempts to correct for the omitted ability through a control variable
approach. The underlying assumption of this approach is that incorporating a proxy for
unobserved ability in the earnings equation eliminates the effect of unobserved ability on
the relationship between earnings and education and reduces the upward bias in the years
of education coefficient.

A second estimation method holds that identification of the causal relationship
between education and earnings requires an exogenous source of variation. This method
attempts to correct for omitted ability with a quasi-experimental instrumental variables or
two-stage least squares approach that takes advantage of natural variation in the data
through the exogenous assignment of individuals to different treatment groups (Card,
1999). The underlying assumption of this method is that the instrumental variable is not

correlated with the individual’s ability but will have an impact on their ability to acquire
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additional education. Researchers employing the instrumental variables approach typically
utilize family background variables, such as parental education (Ashenfelter &
Zimmerman, 1997) to instrument schooling. Other instrumental variables include an
individual's season of birth as a measure of school leaving age (Angrist & Krueger, 1991),
the presence of any sister within a family (Butcher & Case, 1994), geographic proximity
to a four-year college (Card, 1995), the Veterans Rehabilitation Act (Lemieux & Card,
2001), and a policy change that increased the number of years of required schooling
(Sweetman, 2000).

According to Card (1999) "IV estimation based on an intervention that affects a
narrow sub-group may lead to an estimated return to schooling above or below an OLS
estimator for the same sample". However, the vast majority of studies utilizing the
instrumental variables approach have yielded returns to education that are substantially
higher than conventional estimates. The phenomenon has led many researchers to
speculate that ordinary least s 1ares estimation methods introduce a downwards bias into
the coefficient of years of education that understates the economic return to education
(Green & Riddell, 2001). For example, Sweetman (2000), examining the impact of an
educational policy intervention that increased the number of years of required schooling
from 11 to 12 and effectively raised educational attainment by approximately 0.8 years,
finds that using an instrumental variables approach the returns were 11.8% for males and
17% for females. However, utilizing an ordinary least squares estimation method, the
returns were substantially lower at 10.8% for males and 14.6% for females.

There has been considera e debate over which estimation method yields more

accurate results. According to Griliches (1977), the underestimation bias caused by
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methodological approaches in heterogeneous treatment effect models such as those

utilized by Manski & Pepper (2000). While the above developments show promise in

resolving the methodological problems relating to unobserved ability and endogenous

education, at the present time, the lack of existing comprehensive frameworks that

simultaneously address all of the issue limits the scope of current understandings of recent

changes in the returns to education and the underlying reasons for the heterogeneity.
Return to Performance

Within the literature on the economic return to education is an area of research
focused specifically on the relationship between academic performance and labour market
earnings. The linkage between these two measures gained attention in 1971 when Richard
Hernstein argued that labour market success was predictable from test scores. In
subsequent years Hernstein’s contention was widely supported by a variety of researchers,
and contested by others.

The relationship between performance and earnings has been observed on an
international basis. In 1979, Jencks et al., using path analysis on data from seven different
countries, estimates that a one standard deviation above the mean increase in test
performance is associated with an increase in earning between 3% and 27%. The study
concludes that even when controlling for socioeconomic status and family background,
adolescent cognitive ability predicts educational attainment.

Current research in the area of academic performance and labour market outcomes
suggests that performance on standardized testing is positively related to individual
earnings, productivity, and social and economic growth. Existing analyses typically

emphasize different aspects of individual earnings and find that performance has a clear
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impact on wages even after allowing for heterogeneity in the quantity of education, the
experiences of workers, and a number of other factors that might also influence earnings
(Hanushek, 2004). For example, Altonji & Blank (1999) conclude that even in the
presence of controls for years of education, work experience, industry, and region, test
scores predict wage differences across gender and racial groups.

It is generally accepted that the linkage between performance and earnings occurs
through the relationship between academic performance and job performance. After
almost a century of research in the area of personnel psychology, Schmidt & Hunter
(1998) conclude that general cognitive ability measures are the best predictors of
individual job performance. In addition, there is evidence to suggest that the return might
not be fully realized in early career earnings. Rosenbaum & Roy (1996), using the 1982
cohort of the High School and Beyond Study, conclude that grades do not improve wages
of recent high school graduates, but have a strong return 10 years later. According to
Altonji & Pierret (2001), the reason the relationship between performance and earnings is
not observed immediately upon entry into the labour market is because the rewards to
cognitive skills increase with work experience as employers have an opportunity to
observe differences in performance.

The relationship between academic performance and earnings has been the subject
of a limited number of investigations at the post-secondary level. A review of the
education and economic literature reveals that early research originated in the United
Kingdom. Dolton & Makepeace (1990), using a 1980 survey of one in six graduates,
report higher early post-graduation earnings for graduates with a first class or upper

second class degree. Three years later, Blackburn & Neumark (1993), investigating the
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relationship between ability and education to see if it had changed in way that would
increase the economic return to education, find an increase concentrated among workers
with comparatively high levels of academic ability.

The variation is not insignificant. Naylor, Smith & McKnight (2000), using 1993
data on the population of 44,000 United Kingdom graduates, identify a large and
significant variance in earnings that is dependent upon degree class. For the average male
graduate, the span around earnings is approximately 12%, with a 5.6% premium for a first
class honours degree, 2.3% for an upper second class degree, —2.6% for a lower second
class degree, and -6.3% for a third class degree. For the average female the range is 4%
smaller at approximately 8%, with a 2.4% premium for a first class degree, -4.3% for a
lower second class degree, and -5.8% for a third class degree. In addition, similar to the
rising wage inequality between those with higher and lower levels of educational
attainment, there is a widening inequality along the performance dimension. In a later
study (2002), the same researchers find that the earnings premium for a first class degree
over an upper second class degree, and an upper second class degree over a lower second
class degree, increased between 1985 and 1993 from 2.1% to 9.2% for males and 4.1% to
7.9% for females. The researchers also note that analysis of the 1998 Higher Education
Statistics Agency data suggest that the pattern continued to hold over the period 1993 to
1998, and that the returns for this period rose to 9.4% for males and 11.2% for females.

The positive relationship between post-secondary academic performance and post-
graduation earnings is not universal. In a comparative review of recent empirical analyses
of higher education labour market transitions in the United Kingdom and Italy, Boero,

McKnight, Naylor & Smith (2002) find that, unlike the United Kingdom, in which there is
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receipt of an honours degree versus an ordinary degree using aggregate data in a bivariate
correlation. However, in further analysis at the field of study level he finds positive non-
significant relationships for all but one field of study. Grayson observes a significant
negative correlation between post-graduation earnings and a degree in dance, film and
theatre.

Two additional Canadian studies, at a career point further than the intersection of
post-secondary and the labour market, report a positive relationship between skill
performance and earnings. Osberg (2000), using Canadian data from the International
Adult Literacy Survey to explore the relationship between earnings, schooling and literacy,
finds that literacy accounts for as much as 40% to 45% of the economic return to
education. Osberg also notes that the rate of return is higher for females and less
influenced by literacy proficiency than males. In a second study using the same data to
investigate the return to three measures of literacy, Green & Riddell (2001) conclude that
literacy has a large impact on earnings and accounts for approximately 33% of the 8.3%
return to each additional year of education. The study also notes that prose, document and
quantitative literacy is a better predictor of post-graduation earnings than credential, and
that educational attainment has a larger impact on earnings than work experience.

The literature on the relationship between post-secondary academic performance
and post-graduation earnings has also demonstrated a positive relationship between high
school academic performance and wages. Using data from the United Kingdom, Naylor,
Smith, & McKnight (2000) find that even after controlling for degree subject and
classification, upon graduation from post-secondary, a six point increase in high school A-

level score is associated with a 1.1% post-graduation earnings premium for males and a
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0.6% premium for females. The study also concludes that there is a strong effect for
having previously studied A-level mathematics, with a 3% premium for males and 4%
premium for females.

It is possible that the influence of high school academic performance on post-
graduation earnings is both direct and indirect, and that some of the economic return to
high school performance is actually the effect of performance on screening or self-
selection into credentials with high mean post-graduation earnings. Smith & Naylor
(2001), using United Kingdom data, conclude that only a small proportion of the variance
in post-secondary academic performance can be explained by high school performance,
but that degree performance is positively associated with having A-level mathematics.
However, Boero, McKnight, Naylor & Smith (2002), using data from the United
Kingdom and Italy, conclude that “pre-university qualifications are strong influences on
degree performance” (p. 1162) and that in the United Kingdom there is a significant
relationship between pre-entry characteristics, university performance, and labour market
outcomes.

Return to Skill

In recent years, in an attempt to identify whether heterogeneity in worker skills
might explain the rising wage inequality for those with a given level of education, and to
determine if there is evidence for a general increase in the return to skill, some labor
economists have investigated the return to additional measures of skill (Riddell, 2001).
The vast majority of this research has focused on the return to literacy and numeracy.

In early research, Boissiere, Knight & Sabot (1985), using evidence from

developing countries, conclude that literacy and numeracy performance has a larger
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impact on wages than performance in reasoning ability and years of education. McIntosh
& Vignoles (2000), using data from the National Child Development Study and the
International Adult Literacy Survey, also find evidence of a wage and employment return
for those with higher levels of literacy and numeracy. In the Canadian context, Charette &
Meng (1998), using Canadian data from the 1989 Survey of Literacy Skills Used in Daily
Activities, conclude that incorporating measures of literacy and numeracy in the income
equation increases the return to education for females but has the opposite effect for
males. Studies by Osberg (2000) and Green and Riddell (2001) also support an economic
return to measures of prose, document, and quantitative literacy.

A number of studies in the United States focused on the relationship between high
school performance and earnings find a positive return to wages for increased
performance in mathematics (Kenny et al., 1979; Willis & Rosen, 1979). Rivera-Batiz
(1992), using 1985 data from the Young Adult Literacy Assessment Survey, conclude that
higher quantitative skills raise the chance of full-time employment for young adults while
weaker skills explain the lower probability of employment for young Black Americans
relative to Whites. Grogger & Eide (1995), using data from the National Longitudinal
Study of the High School Class of 1972 and the High School and Beyond Study of 1980, to
examine the return to high school grades, pre-college standardized test scores, and
specific skills associated with college majors for workers with different educational
attainment levels, find pre-college performance on standardized mathematics tests is a
statistically significant predictor of earnings.

The returns are not insignificant. Mulligan (1999), using normalized Armed

Services Qualifying Test scores in the National Longitudinal Study of Youth 1979 data,



Performance and Post-Graduation Earnings 49

finds that a one standard deviation increase in standardized mathematics scores is
associated with an 11% return to earnings. Murnane et al. (2000), using data from the
High School and Beyond Study and the National Longitudinal Study of the High School
Class of 1972, find the same increment in performance is associated with a 15% return to
earnings for males and a 10% return for females. Finally, Lazear (2003), using a sample
from the National Educational Longitudinal Study of 1988, estimates an aggregate return
for males and females of 12%.

The findings are consistent with evidence from the United Kingdom. Dolton &
Vignoles, in a number of studies exploring the relationship between mathematics
performance and earnings, find an earnings premium for individuals with A-level
mathematics (1999), a positive relationship between adult earnings and advanced
mathematics competence over and above formal qualifications and a variety of other
variables (2000), an 8% earnings premium for adults who further study mathematics after
the age of 16 (2002a), and no return to earnings for studying a wider curriculum at age 18
(2002b). Building on the work of Dolton & Vignoles, Chevalier, Dolton & Levacic (2004)
conclude that caution should be exercised when reforming the curriculum to increase the
number of subjects studied after the age of 16. They note that there is a clear need to
improve mathematics skills, possibly to the exclusion of other subjects.

Naylor, Smith & McKnight (2000), using Universities Statistical Records for the
entire cohort of 1993 graduates from ‘old’ universities in the United Kingdom to analyze
first destination occupational outcomes, conclude that there is approximately a 3%
earnings premium for males and a 4% premium for females for having previously studied

A-level mathematics. In a subsequent study, using full graduating cohorts from 1985 to
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1993, the same researchers (2002) find that even after controlling for degree subject and
classification, there is a substantial earnings premium for graduates who previously
studied A-level Mathematics. The study concludes that a ten-point increment in
mathematics scores conveys an additional earnings premium of between 1.0% and 1.6%
for males and 1.0% and 3.4% for females, and that the effect of having previously studied
A-level mathematics is largely consistent over time.

As a natural outgrowth of research on the rising return to education, several
investigations have examined the relationship between mathematics performance and the
rising wage premium. Murnane, Willett & Levy (1995), using longitudinal data from the
National Longitudinal Study of the High School Class of 1972 and the High School and
Beyond Study of 1980 to examine the effect of standardized mathematics scores on
earnings six years after high school graduation, conclude that the relationship between
mathematics performance and earnings increased between 1978 and 1986 and that the
association was stronger six years after graduation than two years after graduation. The
study also notes differentiation by gender. For males, over the eight year period ending
1980, the study concludes there were increasing returns to both years of education and
mathematics skills. For females, however, the wage return to mathematics skills
accounted for all the increase in the post-secondary wage premium. Using data from the
same source, Grogger & Eide (1995) find that pre-college mathematics accounts for all of
the return to further education for females, but not for males. The researchers conclude
that failing to account for mathematics performance substantially overstates the growth in

the college wage premium for females.
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In Canada, there is a void in the literature in this area. The dearth is due, in part, to
a lack of appropriate datasets at the skill level of specificity. The issue has important
policy implications. According to Hanushek (2004), a one standard deviation increase in
mathematics and science scores implemented over a 30 year period in the United States
would yield a gain to the economy of 5%, or $1.4 trillion dollars, by the year 2035. In
early research in this area, Hanushek & Kim (1995), using standardized test data from 39
countries to analyze growth rates, finds that cognitive skills are an important determinant
of economic growth. However, in a later study of advanced industrial economies,
Robinson (1997) concludes that above average mathematics or science scores are not
correlated with the level of, or growth rate in, per capita gross national product. In 2000,
building on their earlier study, Hanushek & Kimko (2000), using a composite measure of
international standardized test scores from six tests of mathematics and science cognitive
abilities from students between the ages of 9 and 17 across 38 countries over the period
1960-1990 as a proxy for labor-force quality, find that a one standard deviation increase in
test performance is related to a 1% increase in annual gross domestic product per capita
growth rates. The researchers conclude that while total enrollment in school and
educational attainment levels are positively correlated with gross domestic product, the
quality of the labour force, as measured by test scores, is more important to economic
growth than mean years of education. However, in a subsequent test of the model, using
data from a later period, Neri (2003) concludes that the composite measure is related to

economic growth, but that the direction of the relationship is negative.
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Credential Characteristics

A variety of Canadian research has examined various aspects of the economic
return to credential characteristics. Most studies have compared the earnings of graduates
with varying levels of educational attainment and find that labour market earnings vary
significantly by the level of educational attainment (Lemelin & Prudhomme, 1994; Parent,
1999; Riddell & Sweetman, 2000; Vaillancourt, 1998; Vaillancourt & Bourdeau-Primeau,
2002) and by field of study and gender. Stager (1996), examining the private rate of return
for nine major fields of study by gender for Ontario university graduates in 1990, finds
that with the exception of medicine, female rates of returns are much higher than male
rates of returns. For males, the rate was highest for medicine (20.8%), followed by
commerce (16.2%), engineering (16%), mathematics and physical sciences (15.1%), law
(15%), other health professions (14.9%), biology (6.8%), arts and humanities (7.3%), and
the social sciences (12.8%). For females, the rate was highest for commerce (21.8%),
followed by mathematics and physical sciences (21.2%), other health professions (21%),
engineering (19.8%), medicine (19.7%), arts and humanities (14.8%), biology (15%), law
(16%) and the social sciences (17%).

A second line of research has focused on the sheepskin effect of credentials, or the
additive effect of credential acquisition on earnings over and above years of education.
The sheepskin effect is based on the concept that degree completers possess
characteristics that make them more productive than degree non-completers, and that the
acquisition of a credential provides a signal that employers use to sort potential employees
based on expected level of productivity. In the United States, the sheepskin effect has

been extensively investigated with early research findings that were based exclusively on
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years of education and were generally inconclusive. Layard & Psacharopoulos (1974) find
no evidence that degree or diploma completers earn higher wages than program dropouts.
However, Hungerford & Solon (1987) and Belman & Heywood (1991), using information
on highest level of educational attainment and inferring sheepskin effects from
nonlinearities in the relationship between highest grade completed and the log of wages,
conclude that sheepskin effects are larger for post-secondary graduates but smaller for
high school graduates. Card & Krueger (1992) and Heckman, Layne-Farrar & Todd
(1996) also find evidence that sheepskin effects are more pronounced at 16 years of
education. Focusing on course credits instead of educational attainment, Kane & Rouse
(1995) note that sheepskin effects are generally small and that course credits at two-year
colleges and four-year colleges yield similar returns in the labour market.

In recent years changes to the United States census has facilitated investigation of
the sheepskin effect using data on both years of education and degree receipt.
Commencing with the 1990 survey, the Bureau of the Census changed the emphasis of its
educational attainment question from years of education to degree receipt. The change
resulted in cohorts providing answers to both questions. Using data from a matched
sample of the /1991 and 1992 March Current Population Survey, Jacger & Page (1996)
conclude that years of education is an imperfect measure of degree completion and that
sheepskin effects are much larger when information on degree receipt is available. The
researchers report sheepskin effects of 11% for high school graduation and 31% for
college graduation. The comparable increments based on years of education are 3% and
12% respectively. The researchers also find large sheepskin effects for associate's degrees

and post-graduate degrees over and above those associated with a bachelor's degree. In
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related research, Arkes (1999), Frazis (1993) and Park (1999) also find evidence that
sheepskin effects are much larger when both years of education and degree receipt are
observed.

In Canada, research on the sheepskin effect is just beginning to emerge. Ferrer &
Riddell (2002), using 1996 census data containing information on both years of education
and degree receipt, find strong evidence that both years of education and graduation from
high school, community college or trade school, and university have a significant effect
on earnings. The study notes that the effect of credential increases with educational
attainment and accounts for almost 33% of the return to 16 years of education, and more
than 50% of the return to each year of education above 16 years.

A third line of research conceptualizes credential as a recognition that skills vary
across disciplinary area. For example, according to Start, Shaw & Lowther (1989),
physical scientists focus on fact, principles and problem solving, while social scientist and
humanitarians emphasize communication skills and a critical perspective. It is widely
accepted that initial and long-term labour market earnings vary significantly across
credentials. As a result students often enrol in a field of study with the anticipation that
their choice will improve their individual rate of return on investment in education.
According to Statistics Canada (2003), over the ten year period ending 2001, more than
one in five university students graduated with a degree in business or technology. Twelve
percent obtained a degree in business and commerce and 11% obtained a degree in
engineering. The pattern can have a significant impact on the future skill set of the

Canadian workforce.
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Recent research suggests that, within credential effects, there are unobserved
factors that influence post-graduation earnings about which very little is known to date.
Boothby & Rowe (2002) conclude that the variance of individual rates of return within
credentials is much wider than the variance of median rates of return among credentials
within a level of study, although credentials vary greatly in their median rates of return.
The study notes that the median individual rate of return for a bachelor's degree is 12% for
males and 13% for females. However, the study also notes that 20% of graduates with a
bachelor's degree have a negative rate of return to their investment in education and that at
the undergraduate level, the median rates of return by credentials and gender range from
5% to 23%. It is difficult to determine how much of this variation is due to credential
effects and how much is due to performance, Breen & Lindsay (2002) find that that there
is more variation across than within disciplines in the extent to which motivation indexes
explain performance. They conclude that different types of motivations lead to higher
performance in some disciplines but not in others.

Individual and Labour Market Characteristics

There is a large amount of literature on the relationship between individual
characteristics and labour market outcomes. In fact, gender and age are standard variables
in the vast majority of human capital studies. As a result, it is well known that within the
various levels of educational attainment males earn higher wages than females in the
labour market. Less well known is that the wage gap is narrower at the lower levels of
educational attainment than it is at the higher levels. According to Statistics Canada
(2003b), in the year 2000, the average employment income for a male university graduate

was $60,480 compared to an average income of $36,721 for a female university graduate.
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The 64.7% differential falls to 54.7% for those with less a high school graduation or some
post-secondary, or both. For workers in this group, average employment income was
$30,870 for males and $19,952 for females.

A variety of research also exists on the relationship between age and earnings.
Current findings note a general trend that younger graduating cohorts are earning less than
older graduating cohorts and there is a narrowing of the gender wage gap for younger
cohorts. Statistics Canada (2003b) reports that in the year 2000, males between the ages of
25 and 34 with a university certificate, diploma or degree earned an average employment
income of $43,691 as compared to $31,866 for females, while males between the ages of
55 and 64 earned an average income of $70,623 as compared to $36,772 for their female
counterparts. The report notes reasons for the variance include factors such as younger
cohorts being on a lower earnings trajectory than older cohorts, younger cohorts not
having experienced increases in average earnings over the last two decades, and younger
cohorts having experienced a decrease in earnings in many cases.

The generational earnings divide is further dispersed by gender. According to
Statistics Canada (2003b), males under the age of 40 experienced a $1,740 decline in
average earning between 1980 and 2000, while those over 40, and predominantly over 50,
experienced an increase in average earnings. For females, the dividing line was 30 with
workers over this age experiencing a $1,395 increase in average earnings over the same
20 year period. The report notes that, overall, all younger groups of workers earned less in
the year 2000 than in the year 1980 while all older groups experienced uninterrupted

earnings gains in each decade.
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The gender- and age-based earnings differential is partly the result of variation in
occupational choices. Statistics Canada (2003b) reports that younger cohorts of females
have higher relative earnings than females overall, partly because they are less likely to
have experienced career interruptions due to family responsibilities, and partly because
they have a wider breadth of occupational choices. Statistics Canada finds that in seven of
the ten occupations that females were most likely to hold in the year 2000, females earned
more than 90% of their male counterparts, and in some cases close to 98%. Overall,
however, the report notes that the most common occupations held by young females had
lower earnings than the most common occupations held by males. In terms of income
effects, the ten most common occupations held by university-educated females between
the ages of 25 and 29, had an average earning of $37,185 in 2000 while the most common
occupation held males had an average income of $41,509. However, the wage gap is not
fully elucidated by occupational choice. The report also notes that university educated
females between the ages of 25 and 29 who were employed in the ten most common
occupations chosen by males, had earning that were 11% less than their counterparts.

In addition to the above, it is difficult to determine how much occupational choice
is conditioned by age, how much is conditioned by gender, and to what extent previous
performance, especially in areas such as English and mathematics, interact with age and
gender to condition student choice. In particular, a variety of research has documented
differential performance levels between males and females in generic skills such as
English and mathematics. For example, using data from the International Adult Literacy
Survey, Willms (1997) finds that females outperform males in prose literacy, males

outperform females in quantitative literacy, and there are no gender differences in
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performance for document literacy. Willms also finds large age effects and notes that
younger adults have substantially higher literacy skills than older adults.
What is Known and What is Not Known

In Canada, a large body of research exists on the relationship between educational
attainment and labour market earnings. Research conducted on large-scale surveys at the
intersection of post-secondary and the labour market such as the National Graduate
Survey, as well as surveys conducted at later career points such as the Labour Force
Survey and International Adult Literacy Survey have consistently found that post-
secondary graduates have an employment and earnings advantage over high school
graduates. According to Riddell (2001), “The strong positive correlation between
education and earnings is one of the most well established relationships in social science”
(p. 506). Two related and emerging lines of research have also demonstrated a positive
relationship between literacy and numeracy and labour market earnings, and field of study
and earnings. Analysis of the variance in each of these relationships by individual
characteristics, such as gender and age, has been a consistent feature in the vast majority
of studies.

Variation in the economic return to post-secondary academic performance has
been the subject of a limited number of international studies. As noted by Green &
Riddell (2001), “Most research on the contribution of human capital to economic growth
and its role in the distribution of income uses only relatively crude indicators such as
educational attainment and years of labour market experience” (p. 7). In addition, a
further limitation of the majority of these studies is that they have relied upon indirect

proxies for performance such as obtained credential, grade point average, and degree
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class. These units of measure fail to pay attention to the different dimensions of
performance by recognizing discreet variation in performance, the wide range of potential
performance outcomes, and heterogeneity in performance in different skills.

In view of the exponential increase in post-secondary participation rates across all
age groups, rising post secondary education costs, debate over the optimal investment of
public funds in education, an expressed need by Canadian employers for employees with
specific skills, an emerging wage differential between low and high skilled workers,
changing returns to skill, and a shift in the source of funding for post-secondary from
national and subnational governments to the student (Wildasin, 2003), evidence on the
economic returns to the full range of worker skills is important for a variety of
stakeholders. A need for research at the skill level of specificity has been called for in a
number of recent studies. Green & Riddell (2001) note, “Although the relationships
between inputs such as education and experience and outcomes such as employment and
earnings have been extensively investigated, relatively little is known about the
relationship between direct measures of skills and labour market outcomes” (p. 7).

Despite the intuitive connection between post-secondary course grade
performance, literacy and numeracy, and labour market earnings, only a limited number
of international studies have explored beneath the surface of observed differences by
individual characteristics and credential characteristics to examine how post-graduation
earnings varies in relation to measured course grade performance. Incorporating controls
for labour market characteristics has not been a feature of any of these studies. The void in
the Canadian literature is even more pronounced. With the exception of one early

inconclusive study by Grayson (1997), investigations of the relationship between
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university course grade performance and earnings are virtually non-existent. Thus, there
are no studies at the skill level of specificity.

The reasons are primarily methodological. Although the concept of post-secondary
academic performance as a proxy for labour market productivity appears straightforward,
the relationship is actually very complex. Difficulties arise in aggregating course grades
awarded across years, across instructors, and across fields of study. There is also
disagreement over the appropriate statistical methods to employ when including measures
of productive ability in a production function of education. Finally, research has been
constrained by a lack of comprehensive datasets that facilitate cross-sectional and
longitudinal analysis, not only because datasets are expensive to compile, but because the
typical autonomous functioning of North American post-secondary institutions makes it
difficult to conduct research in the area. The lack of datasets is not exclusive to Canada. In
the United States, Levy & Murnane (1992) note that skill measures normally available in
large data sets like the Current Population Survey are too broad to adequately test
hypotheses about the rising demand for skilled workers. Consequently, there are a limited
number of statistical models that explicitly attempt to predict how the returns to post-
graduation earnings vary in relation to measured academic performance.

In summary, existing literature on the economic return to post-secondary academic
performance suffers from two critical limitations. First, existing findings are conflicting,
inconclusive and the economic, social and cultural diversity between the United Kingdom,
United States, and Canada precludes the valid and reliable application of international
finding to the Canadian context. For example, countries differ in the extent to which they

aim to raise the average performance among students. Furthermore, the lack of Canadian
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studies and diversity of inter-provincial labour markets makes it problematic to
extrapolate findings from one province and apply to another. Second, despite the vast
array of proposed and tested hypotheses available in the literature, there are no studies that
examine the effect of academic performance on post-graduation earnings in the presence

of individual characteristics, credential characteristics, and labour market characteristics.
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CHAPTER THREE: METHODOLOGY

This chapter presents an overview of the research methods. It commences with a
description of the setting for the study and continues with the research design, sample
description, data sources, operational definitions, and tests, modelling, and assumption.
The chapter concludes with a discussion of the key methodological concerns.

Setting for the Study

This research was conducted using data collected in the province of Newfoundland
and Labrador that was focused on the labour market transition experiences of students
who graduated from Memorial University of Newfoundland in the 1999-2000 academic
year. Memorial University is a comprehensive university that awards credentials at a
variety of levels including the certificate level, diploma level, undergraduate level,
master’s level, and doctorate level. Most credentials have a prescribed number of credits,
but length of time to completion can vary widely across students, credentials, and degree
levels.

Admission to Memorial University is normally determined by grade performance
in a specific set of high school courses. However, students over the age of 21 who have
not met the normal admission requirements are also eligible for admission. Normally, all
students can gain admission to all credentials as long as they meet the minimum
prerequisites, but admission into many credentials is both selective and competitive. Due
to its unique geographic location and comprehensive credential offerings, students do not
normally transfer between Memorial University and other post-secondary institutions.
This provides cohorts of graduates with a naturally high proportion of students that fully

complete a degree at one post-secondary institution.
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Research Design
This research employed an ex-post facto design using secondary analysis of three

main data sources. Graduate follow-up survey data from students who graduated in the
1999-2000 academic year from Memorial University of Newfoundland were obtained
from the Provincial Department of Youth Services and Post-Secondary Education. The
dataset was combined with individual-level academic and demographic data obtained
from the records of the Office of the Registrar of Memorial University of Newfoundland.
The dataset was further extended by incorporating occupation- and degree-level labour
market data pertaining to the period over which the earnings data were reported, as
profiled in the Job Futures document published by Human Resources Development
Canada. Cross-sectional data analytic techniques included ordinary least squares and two-
stage least squares regression.

Data analysis commenced with four preliminary data preparation steps and
proceeded with six main analysis steps. Preliminary steps included:

1. Combining the obtained data sets.

2. Recoding, computing, and transforming all necessary variables.

3. Calculating descriptive statistics to provide information on the distributions.

4. Testing the assumptions underlying the use of ordinary least squares and two-

stage least squares regression techniques.
The six main analysis steps are presented and described in detail in the tests,

assumptions, and modeling section of this chapter.
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Sample Description
During the 1999-2000 academic year there were 2,812 graduates from Memorial
University of Newfoundland in six levels of study. As shown in Table 1 there is wide
variation in the number of students in each level of study and the response rates between
each level of study.

Table 1
Graduate Follow-Up Survey Response Rates, by Level of Study

Graduates Responses Response Rate
Certificate 204 89 43.6%
Diploma 128 85 66.4%
Master’s 394 261 66.2%
Undergraduate 1,995 1,410 70.7%
Medical Doctor 60 30 50.0%
Ph.D. 31 8 25.8%
Total 2,812 1,883 67.0%

For obvious reasons, the analysis excluded graduates who did not respond to the
survey, those for whom data could not be matched, those who were not employed during
the reference week, and those who were employed but did not provide a survey response
to the income question. Overall, the analysis was conducted on 1,071 (38.1%) of the
population of graduates and a total of 76.9% of surveyed graduates who indicated they
were employed during the reference week. The data was sufficient to conduct a
comprehensive and multi-faceted analysis of the labour market transition experiences of
graduates from Memorial University of Newfoundland in the 1999-2000 academic year.

Table 2 presents a detailed distribution of the number of graduates and final

sample size for each credential, by gender.
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Table 2
Final Sample Sizes, by Credential and Gender
Graduates Final Males Females
Certificate 204 49 14 35
Diploma 128 53 27 26
Graduate Arts 49 17 5 12
Graduate Business 85 25 15 10
Graduate Education 117 50 28 22
Graduate Engineering 18 4 4 0
Graduate Marine Studies 3 1 1 0
Graduate Nursing 9 7 0 7
Graduate Physical Education 2 0 0 0
Graduate Science 90 30 16 14
Graduate Social Work 19 12 2 10
Graduate Women’s Studies 2 0 0 0
Bachelor Arts 511 190 55 135
Bachelor Business 283 143 53 90
Bachelor Education 321 126 36 90
Bachelor Engineering 99 45 36 9
Bachelor Fine Arts 22 9 4 5
Bachelor Maritime Studies 1 1 1 0
Bachelor Music 35 8 2 6
Bachelor Nursing 56 36 0 36
Bachelor Physical Education 46 19 8 11
Bachelor Science 578 218 105 113
Bachelor Social Work 43 28 4 24
Medical Doctor 60 0 0 0
Ph.D. 31 0 0 0
Total 2,812 1,071 416 655

Data Sources

The research dataset was constructed by combining detailed performance,

individual, credential, and labour market data from a variety of sources. Individual-level

post-graduation earnings data were obtained from the Graduate Follow-Up Survey

conducted by the Provincial Department of Youth Services and Post-Secondary

Education. This telephone survey is conducted every two years, approximately eighteen

months after graduation, on the entire population of graduates from Newfoundland and

Labrador’s largest post-secondary institutions. For graduates from the academic year
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1999-2000, the survey was conducted between February and May 2002, allowing the
graduates one full year to obtain employment, and at the beginning of the summer when
most seasonal employees and one-year contractual teachers would normally still be
employed. Overall, the survey had a 67% response rate from graduates of Memorial
University of Newfoundland. The survey collects information on a wide range of
variables including conventional measures such as full- or part-time employment status
and gross weekly earnings, and a host of other variables specifically focused on the
circumstances surrounding the post-secondary labour market transition experience
including out-migration, prior education, student loans, length of job search, and
graduates’ opinions on their education investment. The survey instrument appears in
Appendix A and a detailed description of the methodology is given in Appendix B.

The obtained dataset was extended by combining individual-level academic and
demographic data from the records of the Office of the Registrar of Memorial University
of Newfoundland. Data obtained from this source included individual courses taken,
grades obtained, degrees awarded, student’s academic major, level of degree, date of
birth, and gender. The combined dataset was subsequently mapped to occupation- and
degree-level labour market data pertaining to the period in which the employment and
earnings data were reported. These data were obtained from Job Futures, Canada’s
national career and education planning tool compiled by the Department of Human
Resources Development Canada. Job Futures provides employment rates for 155 major
programs of study representing approximately 90% of all post-secondary graduate

occupations and is based on labour market data obtained from Statistics Canada’s 2001
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census. Programs of study are aggregated based upon the National Occupational
Classification system, a coding system of all occupations in Canada.
Operational Definitions

The principal set of variables used in the analysis is presented in Table 3. Since it
is well known that wages are positively skewed the wage variable was transformed into its
natural logarithm (In_wage). The transformation has the added advantage of facilitating
the interpretation of findings on a percentage basis so that results can be applied in a
variety of contexts. The weekly wage variable was computed based on the graduate’s self-
reported hourly wage multiplied by the number of hours associated with the graduate’s
self-reported full- or part-time employment status. As the hourly wage information was
recorded in 12 equal-interval categories with two wider intervals at each end of the wage
distribution, the hourly wage used in the calculation was the midpoint of the recorded
interval. The data set also contained several cases in which the graduate reported an
hourly wage of ‘other’. In these cases, finer calculations of the weekly wage variable were
used, if available.

Academic performance was operationalised as a concept comprised of three
primary components, average post-secondary course grade performance in each of
English (perf eng), mathematics (perf mth), and student’s academic major (perf mjr).
However, in several explorations average overall post-secondary degree performance
(perf-ovr) and average overall high school performance (perf-hgh) are tested in the
analyses. The concept of academic performance is considered synonymous with
achievement but is used as a proxy for “unobserved ability”” in the Mincer (1974) human

capital earnings function. The key performance variables were computed by dividing the
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aggregate of all course grades in each course area by the number of courses for which a
grade was reported and included in the calculation of the student’s average. Average
overall post-secondary academic performance and average overall high school
performance were obtained directly from university records.

Credential was operationalised as a concept comprised of two factors, low or high
return credential (low_high) and degree level (less_ bac, equa_bac, grea bac). Individual
characteristics included two variables, age (age) and gender (male), which are standard
measures used in most educational research. The Mincer (1974) human capital earnings
function consisted of three variables, years of education (yrs_educ) was computed based
on the individual’s self-reported prior education level, and years of work experience
(wk_exp) was computed as the individual’s age minus years of education minus six. This
calculation is standard across most labour market research and is intended to capture the
number of years a person may potentially have been in the workforce. Work experience
squared (Wk_expz), is calculated as the square of work experience and is intended to
capture the diminishing returns to work experience.

Full- or part-time employment status (full-emp) was operationally defined as the
number of hours per week the graduate was employed. Respondents were considered full-
time if they reported working in a job that required more than 30 hours per week and part-
time if they reported working in a job that required less than 30 hours per week. This
measure is standard across most labour market research with one small departure that may
result in a slight bias of the log of weekly wages variable. In the survey, graduates were

not asked to report the exact number of hours per week they were working. Those who
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reported working full-time were considered to be working 35 hours per week and those
who reported part-time were considered to be working 25 hours per week.
Unemployment rate (unemploy) was operationally defined as the occupation- and
degree-level unemployment rate reported by Job Futures for the period over which the
employment and earnings data were reported. The rate was assigned to each graduate,
within each occupation and degree level, based on the graduate’s field of study, obtained
credential, and degree level. Job Futures defines unemployment as the percentage of
individuals actively seeking employment, able to work, but without a job. The measure is
computed by dividing the number of unemployed individuals 15 years of age and older by
the aggregate number of individuals in the same age category who have a job or are
actively seeking employment. The ratio is multiplied by 100 and expressed as a
percentage. The measure includes only the unemployed who were employed in the
previous 12-month period and excludes full-time students who were not actively seeking
employment. To the extent that the unemployment rate for recent graduates differs from
the unemployment rate for individuals 15 years of age or older, the coefficient of the
return to unemployment rate may be biased and the economic return to performance
under- or over-stated. Province of residency (residnce) was defined as a concept intended
to capture provincial variation in labour market earnings. The variable differentiated
between students who were residing inside the province during the week and those who

were residing outside the province.
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Table 3
Key Analytic Variables
Variable Description
Outcome variable
In_wage; Natural log of weekly wage (in Canadian dollars)
performance;; Performance variables (continuous)
perf _eng Course grade average in English courses
perf mth Course grade average in mathematics courses
perf _mjr Course grade average in student’s academic major
perf ovr Overall degree course grade average
perf hgh Overall high school course grade average
individualyy Individual variables
male Gender (1 if male, O if female)
age Age (continuous)
credential; Credential variables
low_high Low or high return credential (1 if high, O if low)
grea bac Degree greater than baccalaureate level (1 if greater, 0 if lower)
labour market;,, Labour market variables
full emp Full- or part-time employment status (1 if full-time, O if part-time)
residnce Province of residency (1 if outside province, 0 if inside province)
unemploy Occupation- and degree-level unemployment rate (continuous)
job_educ Relationship between job and education (1 if strong, O if weak)
Mincer;y,
yrs_educ Years of education (continuous)
wk_exp Years of work experience (continuous)
wk_exp’ Years of work experience squared (continuous)

€;

A random error term
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Tests, Assumptions, and Modelling

Tests and Assumptions

When choosing a human capital model specification it is important to take into

account statistical theory as well as economic theory. To reduce the potential for errors of

interpretation, the data were checked throughout the analyses for violations of the five
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major assumptions underlying the use of ordinary least squares and two-stage least
squares regression techniques:

1 Absence of outliers or influential cases.

2 Normal distribution of the dependent variable.

3 Linear relationship between the dependent and independent variables.

4 Constant variance of the dependent variable.

5 Independence of observations.

When using regression techniques it is possible that even a single large outlier or
influential case can have a substantial impact on the regression results. The potential for
outliers was tested throughout the analyses by means of a visual examination of scatter
plots of studentized and standardized regression residuals against predicted values.
Residuals smaller than -3 or larger than 3 were considered potential outliers, and
observations outside this range were individually examined by removing them from the
dataset, rerunning the regression, and assessing to see if the removal had a substantial
influence on the results. Cases that yielded a substantial change were deleted from the
analysis. This procedure resulted in the further deletion of a maximum of 4 cases (0.04%)
with a residual larger than 3.00.

The potential for influential cases was examined through an analysis of the leverage
measure in conjunction with Cook’s distance. The leverage of each case was examined to
see if the distance between the cases explanatory variable value and the average of the
explanatory variable values of the entire dataset suggested that its removal had a high
potential to substantially impact the regression results. The analyses revealed a largest

case value of .082 which is extremely small. The Cook’s distance measure was also



Performance and Post-Graduation Earnings 72

examined to see if the magnitude of the residuals of all cases would change substantially
if any particular case were excluded from the estimation process. In addition, there were
no small clusters of observations with substantially higher values than all of the remaining
observations. A visual inspection of scatter plots for each pair of variables and normal
probability plots of the residuals for each regression model did not reveal any further
outliers or influential points. Overall, the testing suggested that the assumption of the
absence of outliers and influential points was upheld and that excluding any further case
from the analyses would not substantially move the regression line and lead to changes in
the coefficients.

A second assumption of the employed regression techniques is that the dependent
variable is normally distributed. Since it is well known that wages are positively skewed
the weekly wage variable was transformed into its natural logarithm. To examine how
well the original and transformed variables fit a normal distribution, and to determine if
the transformation improved the normality of the distribution, the one-sample
Kolmogorov-Smimov test was computed. This statistic is particularly sensitive to the
normality of the distribution at the top of the curve and was calculated as the largest
difference in absolute value between the observed distribution and the normal distribution.
The results suggested that the original and transformed wage variables were significantly
different from a normal distribution, but that the transformation improved the distributions
overall normality. For the weekly wage variable, the test statistic was 2.57 (p <.01) for
the male model, 2.56 (p < .01) for the female model, and 3.70 (p < .01) for the combined
group. For the transformed variable, the statistic was 2.01 (p < .01) for the male model,

2.68 (p < .01) for the female model, and 3.37 (p < .01) for the combined group.
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Tests of skewness and kurtosis were also performed to assess the magnitude of
departures from normality. The tests indicated the transformed variable was negatively
skewed (skewness = -.687, kurtosis = 1.41), but less skewed than the weekly wage
variable (skewness = 2.699, kurtosis = 17.398). A visual inspection of histograms, normal
quantile plots, and normal probability plots suggested that the transformation substantially
improved the normality of the distribution and that the log-transformed variable was
nearly normally distributed. A visual inspection of a normal quantile plot of the quantiles
of the variable’s distribution around the quantiles of a normal distribution showed the
points for the log transformed variable clustered around a straight line. A similar
inspection of a normal probability plot of the cumulative proportions of the variable’s
distribution around the cumulative proportions of a normal distribution showed a similar
pattern. Overall, the analyses suggested that the transformed variable was nearly normally
distributed and closer to a normal distribution than the original weekly wage variable.

A third assumption of ordinary and two-stage least squares techniques is that there
1s a linear relationship between the dependent variable and the matrix of independent
variables. This assumption was tested throughout the analyses by means of visual
examinations of scatter plots of studentized residuals against standardized predicted
values. Overall, the random scatter of points and the absence of a consistent curvilinear
pattern suggested that the linearity assumption was not violated.

A fourth assumption of the regression techniques used in the analyses is that the
variance of the residuals must be constant or the data will be heteroskedastic.
Heteroskedasticity is a common concern in cross-section data and while the condition

does not bias the estimated coefficients it has the potential to affect standard errors and
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invalidate hypothesis testing. Heteroskedasticity was tested throughout the analyses by
means of visual examinations of scatter plots of standardized residuals against fitted
values. The lack of pattern indicated that the relationship among variables was
homoscedastic, residuals were dispersed randomly, and error terms were normally
distributed. As an added precaution, the residuals were plotted against each of the
independent variables. The random scatter of points and variability across all levels of
fitted values, with the exception of the smallest fitted values, suggested that the
assumption of constant variance was not violated.

A fifth assumption of ordinary and two-stage least squares techniques is control
for a high degree of correlation, or multicollinearity, between two or more independent
variables. A high degree of multicollinearity has the potential to increase the size of some
or all of the standard errors, destabilize the estimated coefficients, and yield wider
confidence intervals that diminish the stability of significance testing. To test for pairwise
multicollinearity, the matrixes of correlation coefficients between the independent
variables were examined. With the exception of the ‘work experience’ and ‘work
experience squared’ variables (» = .947), there were no extremely high correlations among
the independent variables. To test for multiple variables collinearity due to the combined
effect of two or more predictor variables, tolerance and variance inflation factors were
also examined throughout the analyses. In the final models, with the exception of the
‘work experience’ and ‘work experience squared’ variables, the largest variance inflation
factor was less than 2.817 and the lowest tolerance value was greater than .333.

Diagnostics also included an examination of the condition indices and regression

coefficient variance-decomposition matrix. Finally, throughout the analysis, the
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magnitudes of the multiple correlations were consistent with the overall regression
coefficients and levels of significance, and there were no large changes in the values of
the regression coefficients when new variables are added to the regressions. Overall, the
analysis suggested that, in the final models, there was no significant degree of collinearity
or multicollinearity.

Modelling

This section describes in detail the modeling used to answer each of the six
research questions. To facilitate ease of interpretation of the analysis, and to ensure
consistency with similar research at the secondary level, the questions were reformulated
and are expressed in terms of the impact on the log of wages of a one standard deviation
increase in performance.

Question One

What is the return to post-graduation earnings of a one standard deviation increase
in average grade performance in courses in English, mathematics, and student’s academic
major?

Regression analysis is appropriate when analyzing variability of a single
dependent variable from information on one or more independent variables (Pedhazur &
Schmelkin, 1991) and was used to identify the magnitude of the effect of each of the
performance variables on post-graduation earnings. The one-variable model where
In_wage; and performance; are as defined in Table 3, was as follows:

J
In wage;, = a+ EB/ performance;; + €;
=
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Regressions were performed using listwise deletion and entering each of the

performance variables singly and collectively in the absence of contextual effects. An
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analysis of the estimates of coefficients was undertaken to determine if the magnitude of

the effect of each of the performance variables changed singly and in the presence of each

other. The obtained R*s were compared to determine significance and the proportion of
variance accounted for by academic performance effects.
Question Two

What is the additional return to post-graduation earnings of a one standard

deviation increase in average grade performance in courses in English, mathematics, and

student’s academic major in the presence of individual characteristics, credential
characteristics, and labour market characteristics?
Ordinary least square techniques are appropriate when testing the effects of

multiple variables on a continuous dependent variable in the presence of contextual

variables that are correlated with the dependent variable but not with each other (Pedhazur

& Schmelkin, 1991). The constructed model designed to measure the additional effect

attributable to performance while controlling for individual, credential, and labour market

characteristics where /n_wage,, performance;, individualy, credentialy, labour

market;,, and ¢, are as defined in Table 3, was as follows:

J K L
In_wage; = a + L3 performance; + Lfy individualy + L, credentialy
j=1 k=1 I=1

M
+ X6, labour market,, + €;

m=/

The regression was performed using listwise deletion and adding the cluster of

performance variables to the clusters of individual, credential, and labour market
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variables. An analysis of the estimates of coefficients was undertaken to determine if the
magnitude of the effect of each of the performance variables changed in the presence of
the control variables. The obtained R’s were compared to determine significance and the
proportion of variance accounted for by academic performance effects.
Question Three

Does the additional return to post-graduation earnings of a one standard deviation
increase in average grade performance in courses in English, mathematics, and student’s
academic major vary between low return credentials and high return credentials?

The constructed model designed to measure the additive effect attributable to
performance while controlling for individual, credential, and labour market effects, by
low and high return credentials where /n_wage,, performance;;, individualy, credentialy,

labour market,,,, and €; are as defined in Table 3, was as follows:

] K L
In_wage; = o + Elﬁj performance;; + kE‘?k individualy, + + 12/31 credentialy
= _ -

M
+ X8, labour market;, + €;

m=/

The analysis was conducted by entering all dichotomously coded credentials into a
regression with the log of weekly wages as the dependent variable. The obtained
regression weights were then used to determine the credential’s relative ranking and to
categorize each credential as either a ‘low return credential’ or a ‘high return credential’.
A further test of the robustness of the ranking procedure by comparing the results to a
ranking based on mean weekly wage yielded similar results. The analysis continued by
dichotomously coding each student’s obtained credential as either a low return credential

or a high return credential and conducting separate regression for both credential groups
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using listwise deletion and entering the individual, credential, and labour market
characteristics, followed by performance characteristics. An analysis of the estimates of
coefficients was undertaken to determine if the magnitude of the effect of each of the
performance variables varies between the low and high return credential groups. The
obtained R*s were compared to determine significance and the proportions of variance
accounted for by academic performance effects.
Question Four

Does the additional return to post-graduation earnings of a one standard deviation
increase in average grade performance in courses in English, mathematics, and student’s
academic major vary between low and high occupation- and degree-level unemployment
rates?

The constructed model designed to measure the additive effect attributable to
performance while controlling for individual, credential, and labour market effects, by
unemployment rate where In_wage;, performance;;, individualy, credentialy, labour

market,,, and ¢; are as defined in Table 3, was as follows:

J K L
In_wage; = a + L; performance;; + LBy individualy + + LB credential;
=1 k=1 =1

M
+ B8, labour market;, + €;

m=]

The analysis was conducted by performing two separate regressions. The first
regression selected all graduates in occupations and degree levels with an unemployment
rate <= 6% and the second was performed selecting all graduates with a rate >= 7%.
Regressions were performed using listwise deletion and entering the clusters of

individual, credential, and labour market characteristics, followed by the cluster of
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performance characteristics. An analysis of the estimates of coefficients was undertaken
to determine if the magnitude of the effect of each of the performance variables changed
between low and high unemployment rate groups. The obtained R’s were compared to
determine significance and the proportions of variance accounted for by academic
performance effects.
Question Five

What is the additional return to post-graduation earnings of a one standard
deviation increase in average grade performance in courses in English, mathematics, and
student’s academic major in the presence of the Mincer (1974) human capital earnings
function?

The constructed model designed to measure the additive effect attributable to
performance while controlling for the human capital earnings function where /n_wage;,
Mincer;,, performance;;, and €; are as defined in Table 3, was as follows:

N J
In_wage; = o + EBI,, Mincer;, + E/Bj performance;; + €;
=

n=

Regressions were performed using listwise deletion and entering the cluster of
human capital earnings function variables followed by the cluster of performance
variables. An analysis of the estimates of coefficients was undertaken to determine if the
magnitude of the effect of the coefficients of performance varied from previous analysis.
The obtained R’s were compared to determine significance and proportions of variance

accounted for by the academic performance effects.
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Question Six

What is the additional return to post-graduation earnings of a one standard
deviation increase in average grade performance in courses in English, mathematics, and
student’s academic major in the presence of the Mincer (1974) human capital earnings
function while controlling for differences in individual characteristics, credential
characteristics, and labour market characteristics?

The constructed model designed to measure the additive effect attributable to
performance while controlling for the human capital earnings function and contextual
effects where In_wage;, Mincer;,, performance;, individualy, credential;;, labour market;,,
and ¢; are as defined in Table 3, was as follows:

N J K L
In_wage; = a + L3, Mincer;, + LB; performance;+ L0y individualy+ L0 credential;
! j=1 k=1 I=1

n=

M
+ X8, labour market;,

m=1]

Regressions were performed using listwise deletion and entering the variables
comprising the human capital earnings function followed by the clusters of individual,
credential, labour market, and performance variables. Due to its exact collinearity with the
aggregate of ‘years of education’ and ‘years of work experience’, two key variables in the
Mincer (1974) framework, ‘age’ was excluded from the cluster of individual
characteristics. An analysis of the estimates of coefficients was undertaken to determine if
the magnitude of the effect of the coefficients of performance varied from previous
analysis. The obtained R%s were compared to determine significance and proportions of

variance accounted for by the academic performance effects.
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Methodological Concerns

There are five key methodological concerns in this research:

1 The endogeneity bias between years of education and academic performance.

2 The linearity assumption between years of education and earnings.

3 Selectivity bias.

4 Data inadequacies.

5 Specification error.

It is speculated that when applying ordinary least squares estimation methods to
the human capital earnings function in the presence of measures of productive ability, the
coefficient on the years of education variable is biased (see Literature Review for full
description). At the present time, the key alternative approach has been to use a two-stage
least squares estimation method that replaces the problematic years of education variable
with a substitute variable whose disturbance term is not correlated with the disturbance
term of the performance variable on which it has a direct effect. However, since
exploratory analysis will be conducted to determine the magnitude of the difference, the
research questions are focused primarily on determining the return to academic
performance, and the specification uses data on specific skills that are more related to job
performance than years of education and work experience, the argument for duplicating
the entire analyses using both approaches is not warranted.

A second methodological concern is that the specification implicitly assumes that
the logarithmic function of weekly wages is linear in education. In other words, each
additional year of education and each additional increment in course grade average adds

the same percentage increment to post-graduation earnings regardless of the particular
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year of education or the particular position in the grade distribution. In recent years,
research on the sheepskin effect of credentials has suggested that post-graduation earnings
are a non-linear function of years of education and that the phenomenon produces
fluctuation in the education and earnings profile because some years of education carry a
premium or a penalty over others. However, since basic tests of linearity show the
relationship between education and earnings is linear, the current analysis is focused on
graduates for whom the sheepskin effects is homogenous, and the vast majorty of
existing research to which the results will be compared makes the assumption of linearity
between years of education and earning, duplicate analyses utilizing an alternative
approach to deal with non-linearity is not warranted.

A third methodological concern is selectivity bias. In this research, the
examination of post-graduation earnings is conditional upon graduation with a post-
secondary degree and employment during the reference week. Thus, the dataset does not
facilitate analysis of the effect of academic performance on post-graduation earnings for
non-university students, those who failed to graduate, those who were unemployed during
the reference week, those who continued with their studies or were engaged in other
activities. This limitation precludes the inclusion of a control group and renders the results
interpretable conditional upon a student graduating from university and successfully
joining the workforce at approximately eighteen months after graduation. In this respect,
the coefficients are likely to be biased downwards and the return to performance
understated. A further selectivity concern is that students with higher academic
performance levels may earn more in the labour market because they self-select into

higher paying jobs or higher paying credentials. A final selectivity concern is that the
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dataset is underrepresented by higher performing students who have moved out of the
province and could not be located or who failed to report their income. There is some
evidence to suggest that higher performing students are more mobile and less likely to
report their earnings in surveys such as the one used in this research.

Fourth, in addition to methodological concerns, data inadequacies may produce
spurious correlations between the independent and dependent variables that impair the
analysis and increase the potential for errors of interpretation. In this research, diverse
grading practices across instructors and credentials give rise to a standardization problem.
However, an argument can be made that aggregate course grades is actually a better
measure of an individual’s overall ability than any single course grade as the measure
represents performance on a variety of products, assessed by different faculty, and across
a number of disciplines. A further inadequacy is that is possible for individuals to move
from one credential to another, perhaps in response to grades, or perhaps in response to
individual characteristics or anticipated labour markets. The phenomenon has the potential
to give rise to a problem with multicollinearity among the variables. Finally, a further data
limitation is the potential for measurement error in the unemployment rate variable. This
variable is based on the National Occupational Classification system. The system is a
standard framework for collecting and analyzing labour market data in Canada. However,
it is well known that random or systematic measurement error in occupational coding can
arise from a number of sources including respondent reports and collection method, and is
typically quite large.

Fifth, a key potential specification error is that the dependent variable, weekly

wages, was obtained approximately eighteen months after graduation, at a point in time
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that permitted graduates sufficient time to obtain employment, but when the returns to
academic performance may not have been fully realized. There is some evidence to
suggest that some employers who pay higher wages employ graduates into low wage
positions for the purpose of screening and preparing the employee for a higher wage
position. Thus, to the extent that employers delay remuneration that is differentially based
on academic performance, the coefficients may be biased downwards and the return to
academic performance understated. Studies investigating the extent to which findings
from first destination graduate surveys are indicative of graduates’ early career trajectories
are inconclusive. Some argue that post-graduation earnings is a misleading proxy for
career earnings while others conclude that post-graduation first destination surveys are a
reliable indicator of career earnings trajectories. According to Silver, Lavallée, &
Pereboom (2000), there is substantial path dependence on earning such that graduates
starting their careers with lower wages continue on a lower transitional path. However,
Altonji & Pierret (2001) conclude that rewards to cognitive skills increase with work
experience as employers have an opportunity to observe skill differences.

A further concern is that the specification may be limited by unobserved earnings-
related factors, such as personal attributes like perseverance, leadership ability, and team
skills that are correlated with earnings and whose omission may over- or under-estimate
the relationship between academic performance and earnings. Finally, to the extent that
recent graduates have unemployment rates than differ from those with less education or
more labour market experience, the coefficient of return to the unemployment variable

will be biased, and the return to academic performance under- or over-stated.
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Overall, the methods and data are sufficient to facilitate a focused and detailed
analysis of the relationship between academic performance and post-graduation earnings
for graduates from the academic year 1999-2000 by individual, credential, and labour
market characteristics. A key advantage of the methods is that the dataset contains the
individual-level self-reported earnings of graduates in equal-interval small units of
analysis. Most research employing measured post-secondary academic performance has
relied upon a close proxy for earnings, such as mean occupational earnings. Another key
advantage in the dataset is the availability of individual-level course grades. The majority
of the limited number of existing studies has relied upon a close proxy for performance
such as grade point average, degree class, or other units of analysis that introduce
homogeneity into the analysis, and have the potential to obscure the identification of
performance effects on post-graduation earnings. Finally, the research dataset contains
course grades at the skill level of specificity. Most studies examining performance at this
level has utilized data at a career point much further tha eighteen months post-secondary

graduation.
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CHAPTER FOUR: FINDINGS

This chapter describes in detail the key research findings. While some discussion
of the findings is necessary to present the results, the full discussion is deferred and
presented in Chapter 5. The chapter commences with an analysis of the effect of academic
performance on post-graduation earnings followed by an analysis incorporating controls
for individual, credential, and labour market characteristics. Next, the effect of academic
performance on wages in low return credentials is examined and compared to the effect of
performance on wages in high return credentials. This examination is followed by a
parallel exploration of the impact of academic performance on earnings in low
unemployment occupations that is compared to the effect of performance on earnings in
high unemployment rate occupations. The chapter concludes with an investigation of the
economic return to academic performance while controlling for the human capital
earnings function. Incorporating controls for individual, credential, and labour market
characteristics extends this part of the analysis.

Descriptive Statistics

Descriptive statistics, by gender, for the dependent variable and each of the key
independent variables are presented in Table 4. The table provides sample sizes, means
and, where appropriate, standard deviations. The data is based on the final sample and
clustered by performance, individual, credential, and labour market characteristics, and
the instrumental variables used in the two-stage least squares analysis. Given the
dichotomous nature of the low or high return credential type, degree level, full- or part-

time employment status, province of residency, relationship of job to study, and rural-
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urban variables, the reported means represent the proportion of the total sample in that
category.

Table 4
Sample Sizes, Means, and Standard Deviations for Key Analytic Variables, by Gender

Male Female
n M SD n M SD

Dependent Variable

Weekly Wage 416  $790.28 $499.66 655 $604.56 $350.83

Log of Weekly Wage 416 6.50 .61 655 6.23 .63
Performance Variables

English 373 63.85 7.32 597 66.88 7.32

Mathematics 332 66.35 12.32 534 67.61 12.47

Academic Major 401 73.91 7.09 629 75.13 6.54

Overall Degree 415 72.13 6.99 648 73.25 6.52

Overall High School 334 78.58 7.57 537 80.50 7.55
Individual Variables

Age 416 28.14 5.79 655 27.71 6.52
Credential Variables

High Return Credential 416 .52 655 S1

Less Baccalaureate 416 .10 655 .09

Equal Baccalaureate 416 73 655 79

Greater Baccalaureate 416 17 655 11
Labour Market Variables

Full-time Employment 415 .96 654 .88

Reside Outside Province 408 .34 645 25

Unemployment Rate 416 8.38 5.01 655 9.05 5.21

Job Related to Study 332 .76 521 .66
Mincer Variables

Years of Education 416 16.96 1.34 654 16.76 1.18

Work Experience 416 5.18 5.28 654 4.97 6.14

Work Experience2 416 54.59 122.34 654 62.37 149.34
Instrumental Variables

Parental Education 406 12.96 2.56 633 12.84 2.62

Total Loan At Survey 241 $19,905 $15,480 395 $22,792 $15,738

Rural-Urban 366 .66 610 .62

Economic Return to Performance
What is the return to post-graduation earnings of a one standard deviation increase
in average grade performance in courses in English, mathematics, and student’s academic

major?
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In this analysis each of the performance variables were independently entered into
a regression with the log of weekly wages as the dependent variable. As noted in Tables 5
and 6, there is substantial variation in the economic returns to post-secondary course
grade performance in English, mathematics, and student’s academic major. Average
course grade performance one standard deviation above the mean (M = 74.65, SD = 6.78)
in student’s academic major is associated with a 9.5% ($64.25) increase in weekly post-
graduation earnings (M = $676.69, SD = $424.57) and explains 2.4% of the wage variance
(F=24.83,p<.01, n=1030). A comparable increment in mathematics performance (M =
67.13, SD = 12.42) is associated with a 3.7% increase in post-graduation earnings
($25.21) and explains 0.4% of the wage variance (F = 3.36, p <.10, n = 866), and
increased performance in English (M = 65.71, SD = 7.46) is associated with a 6.0%
negative return to wages (-$40.40) that explains 0.9% of the wage variance (F = 8.56, p <
.01, n=970).

To determine if the independent returns differ from their collective effects, all
performance variables were entered into a second regression concurrently. This model
explains 4.6% of the wage variance (F = 13.17, p < .01, n = 832), with coefficients on
each of the performance variables that vary substantially from their independent effects.
In the presence of English and mathematics, the return to average course grade
performance in student’s academic major one standard deviation above the mean falls
marginally from 9.5% to 8.8% ($59.66), the return to mathematics performance almost
doubles from 3.7% to 6.2% ($42.02), and the negative return to English moves from -6%

to -12.7% (-$85.86).
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Table 5
Model Summaries for Performance Variables, Independently and Collectively
Model R R’ df F
Independently
English 094" 009" 969 8.56"
Mathematics 062" 004" 865 3.36°
Academic Major 154 024" 1029 24.83™
Overall Degree 1507 022" 1062 2427
Over High School .028 .001 870 .70
Collectively
English/Mathematics/Major 214" 046" 829 13.17°°

Note. * p < .10. ¥*p < .05. ***p < .01

Table 6

Logarithmic Earnings Equations as a Function of Performance Characteristics,
Independently and Collectively

Independently Collectively
Variable I5 Effect 54 Effect
English 008" -6.0% -0177 -12.7%
Mathematics .003" 3.7% 005" 6.2%
Academic Major 014™ 9.5% 013" 8.8%
Overall Degree 0147
Over High School -.002

Note. * p <.10. **p <.05.***p < .01
Effect is expressed as a percentage change in wages of a one standard deviation increase in the independent

variables being examined and is computed by multiplying 3 with the sample’s corresponding SD.

The polarization in the coefficients of return to performance in English and
mathematics is somewhat complicated to interpret. The direction of the change and the
negative sign on the coefficient of English implies that students who perform better than
average in English have lower than average post-graduation earnings. Counter-intuitive to
one of the goals of a post-secondary education, the findings can be interpreted to suggest
that students may yield higher post-graduation earnings if they invest financial resources
and human efforts in improving academic performance in mathematics and decreasing
performance in English. However, as with any social research, investigations of the

relationship between two or more variables is confronted with the problem that
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unobserved characteristics related to the independent variable might also be related to the
dependent variable and obscure the results.

In this context, it is possible that the return to each of the performance
characteristics, or a portion of the return, is the result of confounding between
performance and unobserved factors that are correlated with both earnings and
performance. For example, it is possible that students who perform better than average in
English than mathematics are earning less in the labour market because they are screened
or self-selected into credentials with low mean post-graduation earnings. In a similar vein,
it is possible that students who perform better than average in mathematics than English
are earning more in the labour market because they are screened or self-selected into
credentials with high mean post-graduation earnings. The phenomenon, known as
selectivity bias, has the potential to introduce errors in to the estimates of return.
However, in this case an argument is made that the phenomenon is the result of credential
characteristics, and that incorporating controls for credential effects in the earnings
equation will reduce the amount of bias in the estimates.

Economic Return to Performance Controlling for Individual, Credential, and Labour
Market Characteristics

What is the additional return to post-graduation earnings of a one standard
deviation increase in average grade performance in courses in English, mathematics, and
student’s academic major in the presence of individual characteristics, credential
characteristics, and labour market characteristics?

In this analysis, individual, credential, and labour market characteristics were
entered into a regression with the log of weekly wages as the dependent variable, followed

by the performance characteristics. As noted in Table 7, the additive effect of academic
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performance on post-graduation earnings over and above contextual effects is 1.4% (F =
5.34, p < .01 n = 653), with the full model explaining 42.3% of the wage variance (F =
47.11, p < .01, n = 653).

The decrease in the proportion of variance explained by performance effects from
the previous regression suggests that contextual effects intervene in the relationship
between academic performance and earnings such that 3.2% of the variance in post-
graduation earnings can be explained by the impact of individual, credential, and labour
market characteristics on earnings through the relationship that these variables have with
academic performance. For example, it is possible that the relationship between academic
performance and earnings is obscured because employers remunerate some graduates
differentially from others not because these graduates have a higher performance level in
specific courses, but because those with higher performance levels in specific courses are
screened or self-selected into credentials with higher mean post-graduation earnings.

Table 7

Summary of Model Comparisons Adding Performance Characteristics to Individual,
Credential, and Labour Market Characteristics

Model R’ AR’ df F
Individual + Credential + -
Labour Market + Performance 423 643
014™" 534"
Individual + Credential + 408" 646

Labour Market

Note. * p < .10. **p <.0S5. ***p < .01

As noted in Table 8, the magnitude of the change in the regression coefficients
from the reduced model suggest that the primary factors that intervene in the relationship
between performance and post-graduation earnings are gender, degree level, and
occupational unemployment rate. The findings can be interpreted to suggest that some of

the benefit of academic performance on earnings is through role that academic
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performance plays in screening or self-selection into low unemployment rate occupations
and the continuation on to graduate studies.

Not surprisingly, in the presence of individual, credential, labour market, and
performance characteristics, gender remains a strong and statistically significant predictor
of wages. The regression coefficient indicates that males earn 17.3% more than their
female counterparts. The change in the coefficient from the reduced model to the full
model can be interpreted to suggest that females can mitigate some of the impact of
gender effects through increased academic performance. Inclusive of contextual effects,
each additional year of age is associated with a 2.3% increase in earnings.

The obtained coefficients on labour market characteristics are also consistent with
expectations and support the representative nature of the dataset. Graduates with an
obtained credential at the master’s level earn an average of 23.5% more than those with a
baccalaureate degree or lower. Students who move outside the province earn an average
of 21.0% more than those who remain and graduates who work in high unemployment
rate occupations learn less than those who work in low unemployment rate occupations,
such that each increment in the unemployment rate is associated with a 3% reduction in
earnings. Finally, graduates who are employed in a job that is closely related to their
obtained credential earn an average of 46.4% more than those who work in a job that is
unrelated to their post-secondary credential.

The table also shows that including individual, credential, and labour market
characteristics in the model has an overall effect that reduces polarization in the returns to
English and mathematics and yields a negative coefficient on the return to performance in

student’s academic major. In the presence of contextual effects, the return to a one
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standard deviation increase in student’s academic major (M = 74.37, SD = 6.67) falls from
8.8% to -8.0% and yields return to earnings of -$52.90 (M = $661.31, SD = $409.76), the
return to mathematics performance (M = 67.48, SD = 12.39) falls from 6.2% to 5.0%
($33.07), and the return to performance in English becomes non-significant. As with the
previous regression, the negative return on the coefficient of academic major is
complicated to interpret. However, it is likely that the economic return to performance in
English and student’s academic major is more sensitive to labour market and credential
effects than the return to performance in mathematics. Since this is the intended focus of
research questions 3 and 4, further exploration is deferred to that point.

Table 8

Logarithmic Earnings Equations as a Function of Individual, Credential, Labour Market,
and Performance Characteristics

Reduced Full
Variable B B Effect
Individual
Male 189" 1737
Age 022" 023"
Credential
Greater Baccalaureate 179" 235"
High Return Credential .038 .055
Labour Market
Reside Outside Province 2167 2107
Unemployment Rate 028" -.030""
Job Related to Study 4577 4647
Performance
English -.002
Mathematics 004 5.0%
Academic Major -0127" -8.0%

Note. * p <.10. **p < .05. ***p < .01
Effect is expressed as a percentage change in wages of a one standard deviation increase in the independent

variables being examined and is computed by multiplying 3 with the sample’s corresponding SD.

To determine if the economic return to academic performance was further
dispersed by gender, a second regression was performed adding the cluster of

performance characteristics to individual, credential, and labour market characteristics,
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separately for males and females. Table 9 shows that, on average, the additive effect of
academic performance on post-graduation earnings over and above contextual effects is
4.9% (F = 5.88, p <.01) for males with the full model explaining 35.3% of the wage
variance (F = 14.22, p < .01, n = 244). For females, however, the return to performance
characteristics over and above contextual effects is weak and non-significant with the full
model explaining 8.4% more of the wage variance than their male counterparts. The
results suggest that there is substantial inter-gender variation in the determinants of post-
graduation earnings.

Table 9

Summary of Model Comparisons Adding Performance Characteristics to Individual,
Credential, and Labour Market Characteristics, by Gender

Model R’ AR’ df F
Males
Individual + Credential + Labour o
Market + Performance 353 235
049" 588"
Individual + Credential + Labour 304% 238
Market
Females
Individual + Credential + Labour -
Market + Performance 437 399
.008 1.81
Individual + Credential + Labour 429" 402
Market

Note. ¥ p <.10. ¥*p < .05. ¥**p < .01

As shown in Table 10, the inter-gender variation can be explained, in part, by
individual, credential, labour market, and performance characteristics. For males, the
average return to wages (M = $792.01, SD = $499.57) of a one standard deviation increase
in mathematics (M = 66.59, SD = 12.63) is 10.1% ($80.00), the average return to a
comparable increment in academic major (M = 73.90, SD = 7.08) is -12.04% (-$95.33),

and the return to English (M = 63.90, SD = 7.38) is non-significant. For females, the
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return to performance in English (M = 66.32, SD = 7.11), mathematics (M = 68.01, SD =
12.23), and academic major (M = 74.65, SD = 6.41) are non-significant. However, relative
to their male counterparts, females yield a 13.8% higher return to earnings for obtaining a
degree at the master’s level or higher, a 13.7% premium over males for working in a job
that is closely related to their obtained post-secondary credential, a 16.5% return for
graduating with a high return credential, a 5.9% lower premium for working outside the
province, and a negative impact on wages of unemployment rate that is almost 50%
(1.7%) lower than their male counterparts. As with earlier regressions, negative returns to
increased performance in academic major is counter-intuitive to the goals of a post-
secondary education. However, it is possible that the negative coefficient arises because
the measure is more sensitive to labour market effects than performance in mathematics.
This is the focus of the next set of research questions.

Table 10

Logarithmic Earnings Equations as a Function of Individual, Credential, Labour Market,
and Performance Characteristics, by Gender

Females Males

Variable B B Effect
Individual

Age 0207 0277
Credential

Greater Baccalaureate 34177 203"

High Return Credential 165" -.089
Labour Market

Reside Outside Province 183" 2427

Unemployment Rate -.0217 -.038™"

Job Related to Study 491 354"
Performance

English -.006 .004

Mathematics .001 008" 10.1%

Academic Major -.006 0177 -12.0%

Note. * p < .10. **p < .05. ***p < .01
Effect is expressed as a percentage change in wages of a one standard deviation increase in the independent
variables being examined and is computed by multiplying (3 with the sample’s corresponding SD.
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Economic Return to Performance Across Low and High Return Credentials

Does the additional return to post-graduation earnings of a one standard deviation
increase in average grade performance in courses in English, mathematics, and student’s
academic major vary between low return credentials and high return credentials?

There may be a logical flaw in comparing two analyses in which there is no test of
significance of the difference between the two coefficients or effects. However, the
overall analysis is consistent with recent findings that there is more heterogeneity between
credential groups than there is within credentials groups in the factors that influence post-
graduation earnings (Boothby, 2002). In addition, there are several studies that suggest it
is not unreasonable to cluster graduates from low return credentials and those from high
return credentials and run separate analyses for both groups. For example, Naylor, Smith
& McKnight (2000), examining graduate occupational earnings across different degree
subjects, perform separate gender-specific regressions for subsets of "low' and ‘high'
premium degree subjects and find differences in the additional earnings premiums
associated with a first class degree over a third class degree across subject area that is
greater for subject groups with relatively high earnings, and significant at the 5% level for
males and 10% level for females.

In a second study, Tobias (2003), exploring the relationship between performance
and earnings using flexible estimation techniques, finds evidence that performance sorting
into higher education creates problems for accurately identifying the returns to education
over the entire performance support as the wage premium for college graduates is
increasing for the ‘more’ able and increased over the period 1984 to 1994 for individuals

at all points in the performance distribution. Tobias concludes that the longitudinal growth
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of the wage premium appears to have followed a smoother* linear path for high-
performing individuals than low-performing individuals. In this respect, failing to
examine differences between high and low return credential groups when examining the
return to academic performance may obscure important group effects.

Table 11 shows that in the presence of individual, credential, and labour market
characteristics, the additive effect of performance is 2.1% (F =3.10, p < .01, n =286) in
low return credentials with the full model explaining 36.2% of the variance in post-
graduation earnings and 1.9% (¥ = 3.12, p < .01, n = 366) in high return credentials with
the full model explaining 28.7% of the wage variance. The results suggest that the
additive effect of academic performance does not vary substantially between low and high
return credentials. However, it is interesting to note that individual, credential, and labour
market characteristics explain 7.5% more of the wage variance in low return credentials
than in high return credentials, suggesting that the composition of human capital is
substantially different between these two groups.

Table 11

Summary of Model Comparisons Adding Performance Characteristics to Individual,
Credential, and Labour Market Characteristics, by Low and High Return Credentials

Model R° AR’ df F
Low Return
Individual + Credential + Labour oo
Market + Performance 362 277
0217 3.107
Individual + Credential + Labour 340" 280
Market
High Return
Individual + Credential + Labour -
Market + Performance 287 357
019" 312"
Individual + Credential + Labour 268" 160
Market

Note. * p <.10. **p < .05. ***p < .01
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As noted in Table 12, in high return credentials, a one standard deviation increase
in English performance (M = 64.85, SD = 7.02) is non-significant, while increased
performance in mathematics (M = 67.94, SD = 11.57) is associated with a 5.8% ($44.51)
return to wages (M = $769.49, SD = $353.47) and increased performance in student’s
academic major (M = 76.20, SD = 5.61) is associated with a -4.5% (-$34.54) return to
wages. In low return credentials, a one standard deviation increase in mathematics
performance (M = 66.89, SD = 13.37) is associated with an 8.0% ($41.95) return to wages
(M =$522.97, SD = $435.03), a comparable increment in student’s academic major (M =
72.04, SD = 7.18) is -12.2% (-$63.85), and performance in English (M = 66.13, SD =
7.60) is a non-significant predictor of post-graduation earnings.

Lack of variation in the additional explanatory power of performance effects
across low and high return credentials in conjunction with a higher explanatory power of
the model in low return credentials and variation in the returns to independent effects
suggests that in addition to a rising wage inequality between high school graduates and
those with a post-secondary degree, there is further inequality among graduates that is
based upon course grade performance in mathematics and student’s academic major, or on
other factors that are correlated with performance in mathematics and student’s academic
major. The findings also suggest that the human capital of graduates in low return
credentials is different from the human capital of graduates in high return credential and
the differential is due to factors other than performance in English, mathematics, and
student’s academic major.

In terms of contextual effects, the return to each additional year of age is 3.5%

higher in low return credentials than in high return credentials, the premium for males is
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almost four times higher in low return credentials, the premium for a degree at the
master’s level is 10.1% higher in low return credentials, the premium for moving outside
the province is 3.9% higher in low return credentials, the negative impact of each
additional increment in occupational unemployment rate is 2.6% higher in low return
credentials, and the return for working in a job related to the graduates’ obtained
credential is 4.2% lower in low return credentials than in high return credentials.

Table 12

Logarithmic Earnings Equations as a Function of Individual, Credential, Labour Market,
and Performance Characteristics, by Low and High Return Credentials

Low Return High Return

Variable B Effect B Effect
Individual

Age 049" 014"

Male 300" 088"
Credential

Greater Baccalaureate 3307 229"
Labour Market

Reside Outside Province 223" 184"

Unemployment Rate -.020™" -.046""

Job Related to Study 442" 484"
Performance

English -.001 -.001

Mathematics 006" 8.0% 005" 5.8%

Academic Major 0177 -12.2%" -.008" -4.5"%

Note. * p < .10. ¥*p_< .05. ***p < 01
Effect is expressed as a percentage change in wages of a one standard deviation increase in the independent
variables being examined and is computed by multiplying 3 with the sample’s corresponding SD.

Economic Return to Performance Across Low and High Unemployment Rate Fields of
Study
Does the additional return to post-graduation earnings of a one standard deviation
increase in average grade performance in courses in English, mathematics, and student’s
academic major vary between low and high occupation- and degree-level unemployment

rates?
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This analysis required two separate regressions. In the first regression cases were
selected with an occupation- and degree-level unemployment rate less than or equal to 6%
(52.4% of the sample). In the second regression cases were selected with an
unemployment rate greater than or equal to 7% (47.4% of the sample). As with previous
analysis, individual, credential, and labour market characteristics were entered into the
regression first followed by the cluster of performance characteristics. Since previous
analyses showed gender-based differential effects, the regressions were performed
separately for males and females.

Table 13 shows that, on average, the additive explanatory power of performance
characteristics in low unemployment rate occupations is 7.9%% (F=5.71,p < .01, n =
148) for males with the full model explaining 35.6% of the variance in post-graduation
earnings and non-significant for females with the full model explaining 28.7% of the
variance in earnings. In high unemployment rate occupations the comparable increments
are 8.1% (F = 3.28, p <.05, n = 95) for males with the full model explaining 28.6% of the
variance and 4.7% (F = 3.84, p < .05, n = 185) for females with the full model explaining
28.4% of the wage variance. The magnitude of the differential in the R%s (6.9%) suggest
that the human capital of graduates in low unemployment rate occupations is further

differentiated by gender.
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Table 13

Summary of Model Comparisons Adding Performance Characteristics to Individual,
Credential, and Labour Market Characteristics, by Low and High Unemployment Rate
Occupations and Gender

Model R’ AR’ df F
Rate <= 6% -
Males 356" 079" 140 5717
Females 287" .008 214 0.82
Rate >= 7% .
Males 286 081 87 3.28
Females 2847 047" 177 3.84™

Note. * p < .10. ¥*p < .05. *¥**p < .01

As noted in Table 14, in the presence of contextual effects, mathematics
performance is a statistically significant predictor of wages for males in both low and high
unemployment rate occupations. In financial terms, a one standard deviation above the
mean increment in mathematics performance (M = 68.21, SD = 11.02) is associated with a
11.0% ($98.93) return to wages (M = $897.76, SD = $391.65) in low unemployment rate
occupations while a comparable increase (M = 64.07, SD = 14.49) is high unemployment
rate occupations is associated with a 13.0% ($81.88) return to wages (M = $627.89, SD =
$597.73).

Somewhat more interesting, English performance is a statistically significant
negative predictor of wages for males (M = 63.97, SD = 7.21) in low unemployment rate
occupations with a return of -5% (-$45.28) and non-significant for females (M = 65.48,
SD = 6.97) in the comparable group. However, in high unemployment rate occupations,
English is a strong and statistically significant positive predictor of wages for males (M =
63.78, SD = 7.69) with a return of 13.1% ($72.06), but a strong and statistically significant

negative predictor for females (M = 67.33, SD = 7.16) with a return of -11.5% (-$47.95).
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Table 14

Logarithmic Earnings Equations as a Function of Individual, Credential, and Labour
Market Characteristics, by Low and High Unemployment Rate Occupations and Gender

Rate <= 6% Rate >= 7%

Variables Males Effect Females Males Effect Females
Individual

Age 015" 013" 052" 032"
Credential

High Return -.113 -.106 -.6447 293

Credential

Greater Baccalaureate 235" 248" 543" 6147
Labour Market

Reside Outside 1807 099" 210 2517

Province

Job Related to Study 469" 6207 41077 4317
Performance

English -007°  -5.0% .004 017" 13.1% -.016"

Mathematics 010" 11.0% -.001 009" 13.0%  .003

Academic Major -.007 .006 -.039"  259%  -.009

Note. * p < .10. **p_< .05. ***p < .01
Effect is expressed as a percentage change in wages of a one standard deviation increase in the independent
variables being examined and is computed by multiplying 3 with the sample’s corresponding SD.

Economic Return to Performance Controlling for the Human Capital Earnings Function
What is the additional return to post-graduation earnings of a one standard
deviation increase in average grade performance in courses in English, mathematics, and
student’s academic major in the presence of the Mincer (1974) human capital earnings

function?

This analysis required a multiple regression entering first the Mincer (1974)
framework comprised of years of education, years of work experience, and years of work
experience squared, followed by the cluster of performance characteristics. As shown in
table 15, the additive effect of academic performance over and above the human capital
earnings function is 2.8% (F = 8.93, p < .01, n = 829) with the full model explaining

15.4% of the variance in post-graduation earnings (F = 25.00, p < .01, n = 829).
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Table 15

Summary of Model Comparisons Adding Performance Characteristics to the Human
Capital Earnings Function

Model R’ AR’ df F
Mincer + Performance 1547 823

028" 8.93"
Mincer 1277 826

Note. * p < .10. ¥¥p_< .05. *¥**p < .01

Focusing on the returns to independent factors, Table 16 notes that, exclusive of
performance effects, each additional year of education raises earnings by an average of
11.8%, and each additional year of work experience raises earnings by an average of
7.8%. The findings are consistent with estimated rates of return at the post-secondary
level. For example, Hossain & Psacharopoulos (1994), examining the returns to an
additional year of education by education level, estimate a return of 18.6% at the primary
school level, 10.2% at the secondary school level, and 11.0% at the post-secondary level.
The finding is also consistent with rates of return in Canada. According to Lemieux
(2000), based on large nationally representative datasets such as the Census and Survey of

Consumer Finances, on average, the causal effect of education on earnings in Canada is

10%.

The table also shows that incorporating post-secondary academic performance in
the model has little effect on the coefficients associated with years of education and work
experience. The stability of the returns suggests that academic performance and years of
education are mutually exclusive determinants of post-graduation earnings, efforts to
increase post-secondary academic performance are not likely to diminish the return to
years of education and work experience, and efforts to enhance course grade performance

appear likely to increase the return to investment of human effort and financial resources
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in a post-secondary education. In economic terms, the return to wages (M = $676.69, SD =
$424.57) of average course grade performance in English (M = 65.71, SD = 7.46) one
standard deviation above the mean is -7.5% (-$50.51), the return to academic major (M =
74.65, SD = 6.78) is non-significant, and the return to a one standard deviation increase in
mathematics performance (M = 67.13, SD =12.42) is 9.9% ($67.24).

Table 16

Logarithmic Earnings Equations as a Function of Performance and the Human Capital
Earnings Function

Reduced Full
Variable B B8 Effect
Mincer Framework
Years of Education 118" 114
Work Experience 078" 079"
Work Experience’ -.002™" -.002""
Performance Characteristics
English -.010™" -7.5%
Mathematics 008" 9.9%
Academic Major .003

Note. * p < .10. ¥*p_< .05. ***p < .01
Effect is expressed as a percentage change in wages of a one standard deviation increase in the independent
variables being examined and is computed by multiplying 3 with the sample’s corresponding SD.

In exploratory analysis, to determine the extent to which the regression results
might be impacted by the endogeneity bias, the regression was repeated using a two-stage
least squares approach with exogenous controls for a number of instrumental variables
available in the dataset including highest level of parental education, socio-economic
status, and rural-urban location.

Table 17 shows that compared with the above analysis where selection is assumed
to be random, the income effects of years of education, years of work experience, and
work experience squared increase marginally when endogeneity is taken into account. The
findings lend further support to the argument that an ordinary least squares approach

introduces a downwards bias into estimates of the economic return to education.
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However, in this case, the low magnitude of the increase in the years of education variable
when using a two-stage least squares approach over an ordinary least squares approach is
likely the result of heterogeneity in the years of education variable in relation to previous
studies. Overall, the analysis suggests that employing an ordinary least squares approach
at the intersection of post-secondary and the labour market is likely to yield approximately
accurate estimates of the economic return to education.

The analysis also supports the interpretation that years of education and academic
performance are mutually exclusive determinants of post-graduation earnings and that
including post-secondary course grade performance in a prediction model of the
determinants of post-graduation earnings further uncovers part of the heterogeneity in the
returns to education which is unobserved in the standard human capital earnings function.
Somewhat more interesting, while the coefficients of return on the variables in the human
capital earnings function and performance variables increase marginally when utilizing a
two-stage least squares approach over an ordinary least squares approach, the coefficients
of returns to performance increase in the presence of exogenous controls for socio-
economic status. The findings suggest that post-secondary academic performance is
exogenously determined by socio-economic status and that failing to incorporate controls

for this variable may introduce bias in the coefficients of return to performance.
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Table 18

Summary of Model Comparisons Adding Performance Characteristics to the Human
Capital Earnings Function, Credential, and Labour Market Characteristics

Model R’ AR’ df F
Mincer + Credential + Labour -
Market + Performance A28 . 642 .
013 470"
Mincer + Credential + Labour _—
Market 416 645

Note. * p < .10. **p_< .05. ***p < 01

As noted in Table 19, including academic performance in the model does not
change the coefficients in the Mincer (1974) framework substantially. In the presence of
the human capital earnings function and contextual effects, a one standard deviation
increase in mathematics performance (M = 67.48, SD = 12.39) is associated with a 6.2%
($40.98) return to post-graduation earnings (M = $661.31, SD = $409.76), a one standard
deviation increase in performance in academic major (M = 74.37, SD = 6.67) is associated
with a -7.3% (-$48.53) return to wages, and the return to increased performance in
English (M = 65.41, SD = 7.30) is weak and non-significant. Focusing on the return to
contextual factors, in the presence of the human capital earnings function, academic
performance mitigates the impact of gender effects by 0.9% and improves the return to a

degree at the master’s level by 2.9%
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Table 19

Logarithmic Earnings Equations as a Function of the Human Capital Earnings Function,
Credential, Labour Market, and Performance Characteristics

Reduced Full Effect

Variables I’ I’ %
Mincer Framework

Years of Education .007 .032

Work Experience 060" 057"

Work Experience2 0027 -.002™

Male 1717 1627
Performance

English -.001

Mathematics 005" 6.2%

Academic Major -0117™ -7.3%
Credential

High Return Credential .053 .061

Greater Baccalaureate 160" 189"
Labour Market

Unemployment Rate 026 027"

Reside Outside Province 218" 214™

Job Related to Study 467" 469"

Note. * p < .10. **p < .05. ¥**p < 01
Effect is expressed as a percentage change in wages of a one standard deviation increase in the independent
variables being examined and is computed by multiplying 3 with the sample’s corresponding SD.

To determine if the differential effects were further dispersed by gender a third set of
regressions was conducted entering the human capital earnings function, individual
characteristics, credential characteristics, and labour market characteristics, followed by
the cluster of performance characteristics, separately for males and females. Table 20
shows that, on average, the additive effect of performance characteristics is 3.4% for
males with the full model explaining 36.2% of the variance in post-graduation earnings,
and non-significant for females with the full model explaining 44.7% of the wage
variance. As with previous analysis, the 8.5% increase in the explanatory power of the
model for females over males suggests that the human capital of males is substantially

different from the human capital of females.
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Table 20
Model Summaries for the Human Capital Earnings Function, by Gender
Model R’ AR’ df F
Females
Mincer + Credential + Labour —_—
Market + Performance 447 397
.006 1.43
Mincer + Credential + Labour 441" 400
Market
Males
Mincer + Credential + Labour -
Market + Performance 362 233
0347 412"
Mincer + Credential + Labour 328" ‘ 236

Market

Note. * p < .10. **p_<.05. ***p < .01

As noted in Table 21, for males, in the presence of the human capital earnings
function, individual, credential, and labour market characteristics, the return to academic
performance is substantial. A one standard deviation above the mean increase in average
course grade performance in mathematics (M = 66.59, SD = 12.63) is associated with a
10.1% ($80.00) return to earnings (M = $792.01, SD = $499.57), the same increment for
academic major (M = 73.91, SD = 7.08) is associated with a -9.9% (-$78.48) return to
wages, and the return to English performance (M = 63.90, SD = 7.38) is non-significant.

The finding is consistent with previous Canadian research that notes that females
accrue higher returns to years of education and males accrue higher returns to
performance. For example, Charette & Meng (1998), using Canadian data from the 1989
Survey of Literacy Skills Used in Daily Activities, find that including literacy and
numeracy measures in the income equation increases the return to years of education for
females but decreases the return for males. Osberg (2000) also concludes that the rate of
return to years of education is higher for females and less influenced by prose, document,

and quantitative literacy proficiency than males. The findings suggest that for males it
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matters less how many years they spend engaged in a post-secondary education and more
how well they perform while they are there. For females, it may be that the key
determinants of post-graduation earnings are the number of years they spend engaged in a
post-secondary education, the highest degree level they achieve, and whether the
credential they obtain has a low or high return.

Table 21

Logarithmic Earnings Equations as a Function of the Human Capital Earnings Function,
Performance, Credential, and Labour Market Characteristics, by Gender

Females Males
B B Effect %

Mincer Framework

Yrs of Education 064" -.010

Wrk Experience 053" 062"

Wrk Experience2 -.002" -.002
Performance

English -.003 .004

Mathematics 002 008" 10.1%

Academic Major -.008 014" -9.9%
Credential

High Return Credential 171" -.077

Greater Baccalaureate 257" .198"
Labour Market

Unemployment Rate -.018"

Reside Outside Province 183" 247"

Job Related to Study 490" 3577

Note. * p < 10. **p < .05. ***p < 01
Effect is expressed as a percentage change in wages of a one standard deviation increase in the independent
variables being examined and is computed by multiplying 3 with the sample’s corresponding SD.

In conclusion, the findings show that academic performance is a strong and
statistically significant predictor of post-graduation earnings. However, the return is
sensitive to individual, credential, and labour market characteristics. On average, the
return to academic performance is higher for mathematics courses, higher for males,
stable across low and high return credentials, and higher in high unemployment rate

occupations. The findings confirm the economic return to post-graduation earnings of
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targeted efforts to improve post-secondary academic performance. The research finds that,
on average, even after taking into consideration the high premiums associated with
individual, credential, and labour market characteristics, the impact of post-secondary
academic performance on post-graduation earnings over a broad range of performance

outcomes and lifetime of earnings can be substantial.
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CHAPTER FIVE: DISCUSSION AND CONCLUSIONS

This chapter commences with a discussion that contextualizes the research
findings. The discussion is followed by a synopsis of the research conclusions that are
based upon the findings. The chapter closes with a number of recommendations for the
most promising and productive lines of future investigations based upon the research
conclusions.

In Canada, previous research has shown that there is a 40% earnings premium for
high school completion over dropping out of school in Grade 10 (Human Resources
Development Canada, 2000b). Existing research has also demonstrated that there is a
significant earnings premium for post-secondary graduation over high school completion.
Boothby & Rowe (2002), comparing the distributions of lifetime earnings for high school
and post-secondary graduates, find that median lifetime earnings for graduates with a
post-secondary degree are higher than lifetime earnings for high school graduates at the
75" percentile. Research has also shown that both years of education and the sheepskin
effects of credentials have a substantial impact on earnings. According to Lemieux
(2001), the causal effect of education on earnings in Canada is approximately 10.0% per
year of education. Ferrer & Riddell (2002) conclude that the effect of credential increases
with educational attainment and accounts for almost 33% of the return to the first 16 years
of education and more than 50% of the return to each additional year of education over
and above 16 years.

In is important to note that the findings of this research are interpretable as an
examination of the variation in post-graduation earnings around these averages. It is likely

that the absence of a comparison group of students who did not complete high
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school or obtain a post-secondary credential introduces a downward bias in the
coefficients of both performance and years of education. Thus, this research yields
estimates of the additional earnings premium associated with academic performance over
and above high school graduation, acceptance into a post-secondary institution, admission
into a credential, completion of a post-secondary degree, and individual, credential and
labour market characteristics.
Discussion of Findings

Academic Performance Predicts Earnings and Differentiated by Gender

This research finds that, inclusive and exclusive of contextual effects, academic
performance is a statistically significant predictor of post-graduation earnings. Despite the
high returns associated with individual, credential, and labour market characteristics, the
predictive ability of performance is retained over and above contextual effects in both the
basic model and the human capital earnings model. Although the coefficients of return are
small, assuming that they exert a cumulative and longitudinal impact over a range of
performance outcomes and years of employment, the economic return to academic
performance has the potential to account for tens of thousands of dollars of variation in
lifetime earnings. The research notes that the returns are sensitive to specific groups,
performance measures, and contextual effects. However, on average, the findings support
the investment of human effort and financial resources in the improvement of post-
secondary academic performance for the purpose of yielding individual, social, and
economic returns.

This research finds that when performance in English, mathematics, and student’s

academic major are collectively entered into a regression with the logarithm of weekly
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wages as the dependent variable, in both the basic model and in the human capital
earnings model, the coefficients of return to English and mathematics polarize, with a
negative coefficient on the return to English and a positive coefficient on the return to
mathematics. Adding controls for individual, credential, and labour market characteristics
changes the direction of the return on the coefficient of academic major from positive to
negative and reduces the magnitude of the negative coefficient of returns to English with
one exception. The coefficient on the return to English performance in high
unemployment rate occupations is negative for females and positive for males. While no
definitive explanation for the polarizations could be found in the data, subsequent analysis
support the interpretation that the relationship between the performance in English and
academic major and post-graduation earnings is primarily through the relationship
between the performance measures and individual, credential, and labour market
characteristics, or other unobserved factors that are correlated with individual, credential,
and labour market characteristics.

The phenomenon can occur through a variety of avenues. For example, it is well
known that, on average, males earn more than females in the labour market. It is also well
known that at the secondary level males outperform females on standardized testing in
science and mathematics while females outperform males in reading, writing, and verbal
skills. The differential performance effects continue beyond high school, post-secondary,
and into adulthood. Using data from the International Adult Literacy Survey, Willms
(1997) finds that females outperform males in prose literacy, males outperform females in
quantitative literacy, and there are no gender differences in performance for document

literacy.
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Thus, negative returns to post-graduation earnings of increased performance in
English and academic major are likely the result of employers remunerating graduates
with strong skills in English and academic major differentially from graduates with strong
mathematics skills through labour market supply and demand effects. For example, the
screening or self-selection of a higher proportion of males than females, with historically
higher performance levels in mathematics, into jobs with higher mean post-graduation
earnings. Differential remuneration practices for skill in English and mathematics based
on supply and demand effects is consistent with findings by Krahn & Lowe (1998) who
conclude that under employed Canadians outnumber over employed Canadians by about
two to one for quantitative literacy, three to one for prose literacy, and four to one for
document literacy.

This interpretation has significant policy implications. There is a large body of
research that contends that student selection of undergraduate major is not an unrestricted
choice as the pipeline of future mathematics and science majors is established long before
students enter post-secondary. As cited in Maple & Stage (1991), Berryman (1983) notes,
“the quantitative talent pool has emerged by grade nine and is essentially complete by
grade twelve. After grade twelve, migration is almost entirely out of, not into, the
quantitative pool. Thus the pool from which undergraduate and graduate quantitative
degree recipients emerge is essentially formed by the senior year of high school” (p. 40).
In this context, if post-secondary academic performance in English and mathematics are
consistent predictors of post-graduation earnings across credentials and unemployment
rates, and in the presence of individual, credential, and labour market conditions, funding

intended to reduce the rising wage inequality might achieve a higher return on investment
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and increase social and economic externalities if directed toward improving academic
performance at the elementary and secondary levels, where academic performance and
credential choice is more amenable to change.

Returns to Performance Stable Across Low and High Return Credentials and Vary Across
Low and High Unemployment Rates

This research finds that the return to academic performance is stable across low
and high return credential groups and varies across low and high unemployment rates. For
males and females in low and high return credentials, the economic return to academic
performance in mathematics and academic major is retained in the presence of individual,
credential, and labour market characteristics. The economic return to performance in
English is weak and non-significant for both groups. However, in low and high
unemployment rate occupations, the return to academic performance in mathematics is
strong and statistically significant for males and non-significant for females. The return to
academic performance in English and academic major is strong, statistically significant,
and sensitive to unemployment rate and gender effects.

One possible explanation for the dispersion is that competitive admission
protocols in conjunction with rising post-secondary participation rates and historical
differential performance effects between males and females is resulting in a higher
proportion of males, who traditionally outperform females in mathematics, being screened
or self-selected into high return credentials and low unemployment rate occupations with
high mean post-graduation earnings. Similarly, the phenomenon would lead to a higher
proportion of females, who traditionally outperform males in English, being screened or

self-selected into low return credentials and high unemployment rates occupations with
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low mean post-graduation earnings. This interpretation is consistent with findings by
Grogger & Eide (1995) who conclude that there is a change in the distribution of males
across college majors away from low skilled subjects toward highly skilled fields of
study. The researchers conclude that the change accounts for 25% of the higher returns to
additional years of education for males.

A second possible explanation for gender based differential returns is that
equitable hiring practices in conjunction with labour market supply and demand effects
has created an oversupply of males in low unemployment rate occupations that is leading
to further sorting of potential employees from this group based upon performance in
mathematics and English. For example, if the predicted wage for a credential that is
oversupplied by males is too high to clear the market, a high performing male with a high
unemployment rate credential might take a job that yields a lower wage. The phenomenon
would be manifested in a decline in the return to credential effects and an increase in the
return to performance effects and result, in the long run, in a decline in the coefficient in
the average return to credentials and an increase in the coefficient in the average return to
performance for this group. High returns to credential effects and low returns to academic
performance for females in conjunction with low returns to credential effects and high
returns to academic performance for males is consistent with current Canadian research
by Charette & Meng (1998) and Osberg (2000) who conclude that females are accruing
higher returns to years of education and credential effects and males are accruing higher
returns to performance effects. The interpretation is also consistent with findings

emerging from the United States that conclude that the rising return to education is the
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result of rising returns to performance sorting variables (Blackburn & Neumark, 1993;
Murnane, Willett & Levy, 1995, Taber, 2001).

The phenomenon poses critical challenges for individuals, institutions, and
governments because of its potential to erode individual returns and provincial and
national externalities. The challenges are particularly acute in view of two current lines of
research that conclude that a large proportion of the population is overeducated and that
underutilized skills atrophy over time. According to the Organisation for Economic
Cooperation and Development (1995), "Formal education provides only the raw material
for adult literacy. The evidence shows that the lack of application of literacy in daily life
1s associated with lower levels of performance” (p. 116).

Khran & Bowlby (1999) speculate that declining performance effects arises
because some employability skills required by employers are not widely taught in
university programs and that graduates simply do not have the opportunity to use all of
their employment-related skills. The phenomenon is not exclusive to Canada. In a study of
Spanish vocational school graduates, Green, McIntosh & Vignoles (1999), find evidence
that over-education and over-skilling have a negative effect on wages. Similar to Khran &
Bowlby, the researchers speculate that the decline is largely the result of overeducated
employees becoming less productive as a result of being underutilized by employers. In
the United Kingdom, Allen & Van de Velden (2001) conclude that over-education has a
negative effect on wages. In this context, it may be that funding directed toward
increasing academic performance might achieve higher social and economic returns if
coordinated with evolving labour market supply and demand effects. The just in time

delivery of skills to the labour market appears likely to yield higher social and economic
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returns. However, the early delivery of skills appears equally as likely to depreciate before
the investment has had the opportunity to yield social and economic externalities.
Statistical Modelling

A key point of this research was not to determine whether performance
characteristics, individual characteristics, credential characteristics, or labour market
characteristics were more important in explaining the variation in post-graduation
earnings, but rather to determine if there was a statistically significant earnings premium
associated with performance that could not be explained by the contextual effects. In the
presence of each other, and in the absence of contextual effects, academic performance in
English, mathematics, and student’s academic major explain 4.6% of the variance in post-
graduation earnings. In the most complete model, incorporating controls for individual,
credential, and labour market characteristics, performance explains between 0.8 and 8.1%
of the wage variance.

This research also attempted to advance the knowledge base on the
interrelationships among performance, individual, credential, and labour market
characteristics by presenting and estimating a simple model. Overall, by using information
on individual characteristics (gender, years of education, years of work experience),
credential characteristics (obtained credential, degree level, low or high return credential),
labour market characteristics (occupation- and degree- level unemployment rate, province
of residency, relationship between post-secondary credential and employment), and
performance characteristics (average course grade performance in English, mathematics
and student’s academic major), the most complete model reduces errors of prediction by

33% for males and 44% for females. In the basic model, without differentiating by gender,
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individual characteristics account for 14.8% of the wage variance, credential
characteristics increase the explanatory power of the model 12.6%, labour market
characteristics add 13.5%, and performance effects add a further 1.5%. The model should
be regarded as a starting point and suggests that, whenever possible, individual,
credential, and labour market characteristics should be included in empirical studies of
post-graduation earnings.

This research also finds that, in contrast to previous studies that include measures
of unobserved ability in the Mincer (1974) human capital eamings function, including
post-secondary course grade performance has no substantial impact on the coefficients of
years of education or years of work experience. The finding suggests that performance, as
operationalized in this research, is a key determinant of post-graduation earnings that has
low multicollinearity and little net effect on years of education and years of work
experience, and that the economic return to performance and years of education are
mutually exclusive determinants of post-graduation eamings. Thus, each additional year
of education does not influence a student’s level of academic performance, and each
additional increment in academic performance does not influence a student’s ability to
acquire additional years of education.

Finally, this research finds that using an ordinary least squares approach over a
two-stage least squares approach introduces a downwards bias into the coefficient of years
of education. However, due to homogeneity in this variable among post-secondary
graduates the method is likely to yield accurate estimates when used in a prediction model
of the economic return to post-graduation earnings. The research also finds that socio-

economic status is an exogenous determinant of academic performance.
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Conclusions

Five key conclusions arise from this research. First, the economic return to
academic performance is a function of performance measure, gender, low and high return
credential grouping, and occupational unemployment rate. Second, despite the high
average wage premium associated with the acquisition of a post-secondary degree over
high school graduation, there are differences in post-graduation earnings across graduates
according to academic performance, individual, credential, and labour market
characteristics. Third, there is no evidence that efforts to improve academic performance
diminish the economic return to years of education and years of work experience.
However, there is evidence to suggest that the return to years of education and work
experience is attenuated by individual, credential, and labour market characteristics.
Fourth, investment of human efforts and financial resources by students, institutions, and
governments in the improvement of post-secondary academic performance appear likely
to yield an economic return in the form of enhanced individual earnings and provincial
and national externalities. Finally, this research provides support for a specification in
which post-graduation earnings are concomitantly determined by labour market
segmentation theory (individual characteristics), credential theory (credential
characteristics), and achievement theory (performance characteristics).

Consider the case of high performing students who do not focus their efforts on
academic performance, perhaps because they are from disadvantaged backgrounds and
need to work to finance their post-secondary education, or perhaps because they come
from a family background in which the importance of academic performance was not

emphasized. For these students, tax, tuition, and student loans policies that offset the need
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to work and provide an incentive to increase academic performance can optimize private
incentives with social optimality, narrow the earnings gap between disadvantaged and
advantaged students, and increase social and economic externalities.

Next, take the case of the average graduate male. For this group of students, the
span around a one standard deviation change in academic performance in mathematics is
20.2%, the range around two standard deviations is 40.2%. In financial terms, a one
standard deviation above the mean increase in average course grade performance in
mathematics is estimated to be worth an additional $4,160 in annual earnings
approximately eighteen months after graduation. Two standard deviations are estimated at
an additional $8,320 annually. Furthermore, for males, the marginal return to increased
academic performance in mathematics exceeds the return to an additional year of work
experience. Therefore, policies that encourage males to advance through their post-
secondary programs as quickly as possible while maintaining or improving academic
performance in mathematics, appear likely to yield higher individual, social, and
economic returns.

Finally, consider the case of the average graduate female. For this group of
students, each additional year of education is estimated to be worth an additional 6.4% in
post-graduation earnings while performance effects are non-significant. For females, the
well-defined and positive return to credential effects, years of education and work
experience, in conjunction with low and non-significant returns to academic performance,
suggests that females interested in maximizing the economic return to their post-
secondary education should consider first the economic consequences of their credential

choice.
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However, this does not imply that females should discard efforts to increase
academic performance. Mathematics performance is a statistically significant predictor of
earnings for females in both low and high return credential groups. It is also possible that
growth in the supply of females with a university credential will make the labour market
more competitive for this group and that the premium for years of education will decrease
in tandem with a rise in the return to academic performance. The trend toward
homogeneity in the returns to education across genders, and more specifically in the
premium for a university education over high school completion has been noted by Easton
(2002). Furthermore, it is also possible that early post-secondary academic performance
influences a female’s ability to enter a high return credential or low unemployment rate
occupation that leads to higher post-graduation earnings. It is also possible that academic
performance has an economic return at a point later than eighteen months after
graduation. Nevertheless, policies that encourage females to offset the cost of their post-
secondary experience through employment appear likely to yield higher individual returns
and social and national externalities in the form of reduced debt and higher returns to
years of education.

This research also concludes that there is substantial variation around the average
return to academic performance according to factors such as gender, credential, and
unemployment rate. The research notes that there is an element of risk attached to
investments in higher education that is greater for those credentials associated with
relatively low unemployment rates, or credentials that are the most likely candidates for
differential fees. Previous research has demonstrated that the ranking of degree subjects in

terms of their estimated effects on graduates’ earnings are stable over time (Naylor, Smith
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& McKnight, 2000), and that there is wide variation in post-graduation earnings within
credentials (Boothby, 2002). Therefore, policy changes that increase tuition fees for
credentials with high mean post-graduation earnings and significant intra-credential
variation dependent on performance may disproportionately deter participation from high
performing students from low socio-economic backgrounds, increase participation from
low performing students from high socio-economic backgrounds, and have an adverse
impact on the quality of the students admitted to these credentials. Under these
circumstances, differential tuition fees, student loan programs, and tax incentives that are
positively scaled to unemployment rates and negatively scaled to performance appear
likely to yield individual, social, and economic returns and foster inter-generational
mobility and equality of opportunity.

In closing, preparing students to participate effectively in the labour market is an
important outcome of a post-secondary education. However, it is only one of many
rationales for pursuing a post-secondary degree. There is more that informs a student’s
decision about which credential to pursue or how high to set performance targets than the
prospect of future earnings. There are also a variety of non-pecuniary returns to academic
performance that are not captured by this research. In this context, by focusing exclusively
on the economic return to performance, this research understates the many direct and
indirect social and economic benefits of a better-educated individual and a better-educated
society such as reduced crime, improved health, and improved social functioning.
Nevertheless, when making informed decisions on the investment of human efforts and

financial resources in a post-secondary education it is important to consider the individual
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returns and positive externalities that accrue from improved post-secondary academic
performance.
Potential for Future Research

Given that the effect of academic performance on post-graduation earnings is
quantitatively and statistically significant, varies across genders, is stable across low and
high return credential groups, varies across low and high unemployment rates, and is
retained in the presence of a variety of contextual effects, this research posits that the
economic return to education and the post-graduation wage structure is more complex
than suggested by most current estimates of graduate first destination outcomes. The
research speculates that recent changes to the wage structure are likely to be impacted by
this complexity and that more precise mapping of the variance in post-graduation earnings
as it relates to performance, individual, credential, and labour market characteristics is
warranted to identify, clarify, and reconcile the variety of potential relationships.

The research findings point to a need to ensure that attempts to improve post-
secondary academic performance do not effectively erode returns to other post-secondary
outcomes, that the returns to performance are stable across time, and that the magnitude of
the returns are sufficient to make it viable to warrant a change in policy directions and
investment priorities. This requires an examination of the stability of the returns across
institutions, years, provinces, and nations.

Second, research spanning multiple institutions in multiple provinces across
multiple levels of education is also recommended to take into account regional and
national differences in the returns to performance, and differences across the various

levels of education. Riddell (2001) notes substantial variation across provinces in



Performance and Post-Graduation Earnings 127

performance outcomes at the elementary and secondary level. For example, Quebec ranks
on the high end in terms of mathematics performance, Alberta ranks neat the top in terms
of science performance, and Ontario falls below the Canadian average in both
mathematics and science performance. This variation provides a natural source from
which to assess provincial and national social and economic externalities that accrue from
efforts to improve academic performance to inform provincial and national public policy
making.

In this respect, in depth, cross-sectional, and longitudinal analysis on datasets
constructed on national level data can significantly advance the current understanding of
the linkage between academic performance and earnings, both in relative and absolute
terms, so that the conclusions of the current research can be substantiated, validated, fully
contextualized, and generalized. Such databases may be compiled utilizing a
representative sample from the National Graduates Survey, Survey of Labour and Income
Dynamics, International Adult Literacy Survey, Survey of Literacy Skills Used in Daily
Activities, Survey of Consumer Finances, and longitudinal provincial and national
graduate follow-up surveys, each containing an abundance of information on years of
education, education attainment, obtained credential, job characteristics, and fam y
background. The Census questionnaire also collects information about diplomas,
certificates and degrees obtained, as well as years of completed education. This data can
be matched to individual-level post-secondary academic performance data and labour
market data from Statistics Canada.

Third, longitudinal and time-series analysis on cohorts of graduates in differential

credentials and labour markets is warranted to confirm or deny the diversity of inter-
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unemployment rate and inter-credential returns and build the knowledge base in this area.
The research notes that credential and labour market characteristics are critical factors that
attenuate the economic return to academic performance. Therefore, it is important to
determine if shifts occur within the same credential and unemployment rate over low and
high-unemployment rate periods and how those returns vary over time. For example, it is
possible that earnings growth varies substantially by credential, with some credentials
enjoying initial above average post-graduation earnings coupled with below average
earnings growth, and others experiencing below average initial post-graduation earnings
in conjunction with above average earnings growth.

Fourth, and possibly as a direct result of a lack of empirical evidence on the effect
of academic performance on post-graduation earnings, there is a void in the knowledge
base on the influence of family background, high school performance, and satisfaction
characteristics on post-graduate earnings through their impact on performance and
credential. A variety of research has found earnings differences across individuals
according to pre-entry qualifications and characteristics (Naylor, Smith, & McKnight,
2000). The current study also notes that socio-economic status is an exogenous
determinant of post-secondary academic performance. It would be worthwhile to analyze
the effects on post-graduation earnings of interactions between social, school, and family
background characteristics and academic performance to inform the knowledge base in
this area.

Sixth, previous studies have shown that the largest source of heterogeneity in post-
graduation earnings is within, rather than between, credentials (Boothby, 2000). The

findings suggest that there are other factors that operate within credential effects to
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determine post-graduation earnings. One possible explanation is that growing post-
secondary participation rates are changing the structure of the Canadian labour market and
enabling employers to make finer distinctions among potential employees first on the
basis of credential, and second, on the basis of performance within a credential.
Longitudinal, cross-sectional, and hierarchical analysis to explore the returns to
performance and how the returns are nested within credential effects could confirm or
deny inter-credential diversity in the return to performance and its logical extension that
rising returns to education are through rising returns to performance within a credential.
Finally, extending the current analysis to control for pre-entry high school English,
mathematics, and overall performance would inform the research in this area and provide
comparative information on the relationship between targeted efforts to improve academic
performance at the high school and post-secondary level and labour market outcomes.
This analysis would be relatively inexpensive to undertake, as this information is currently
available in the dataset for recent graduates who entered university from high schools in
the province in which the analysis was undertaken. Preliminary analysis on the dataset
shows that overall high school performance is a weak and non-significant predictor of
post-graduation earnings (R*=.01, F=.70, n = 871). However, the analysis was not
extended to subsets of courses or contextual effects and the limitation might obscure the
return to performance in specific skills. This analysis could be extended further to
examine if students who perform well in English and mathematics are more likely to
graduate from high return credentials or low unemployment rate occupations as opposed

to students who perform less well in these subject areas.
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Notwithstanding the above, this research provides insight into how the economic
return to academic performance varies with, and in the presence of, individual, credential,
and labour market characteristics. The research confirms that the range of potentially
relevant variables that effect post-graduation earnings goes well beyond years of
education and work experience, and supports the need for further empirical research on
the linkage between academic performance and post-graduation earnings in the presence
of individual, credential, and labour market characteristics, and its relationship to the

rising wage inequality, changing return to skill, and evolving wage structure.



Performance and Post-Graduation Earnings 131

References

Allen, J. & Van der Velden, R. (2001). Educational mismatches versus skill mismatches:

Effects on wages, job satisfaction, and on-the-job search. Oxford Economic
Papers, 53 (3), 434-452.

Allen, R. C. (1998). The employability of university graduates in the humanities, social
Sciences, and education: Recent statistical evidence (Department of Economics
Discussion Paper No. 98-15), University of British Columbia.

Altonji, J. G. (1993). The demand for and return to education: When education outcomes
are uncertain. Journal of Labor Economics, 11 (1), 48-83.

Altonji, J. G. & Blank, R. M. (1999). Race and Gender in the labor market. In
Ashenfelter, O. and D. Card, Handbook of Labor Economics, 3, Elsevier Science
B.V.

Altonji, J. G., & Pierret, C. R. (2001). Employer learning and statistical discrimination.
Quarterly Journal of Economics, 116 (1), 313-350.

Angrist, J. D. & Krueger, A. B. (1991). Does compulsory school attendance affect
schooling and earnings. Quarterly Journal of Economics, 106, 979-1014.

Arkes, J. (1999, February). What do educational credentials signal and why do employers
value credentials? Economics of Education Review, 8, 133-141.

Ashenfelter, O., Harmon, C. & Oosterbeek, H. (1999). A review of estimates of the
schooling/earnings relationship, with tests for publication bias. Labour Economics,
6 (4), 453-470.

Ashenfelter, O. & Krueger, A. (1994). Estimates of the economic return to schooling from
a new sample of twins. American Economic Review, 84, 1157-1173.

Ashenfelter, O. & Zimmerman, D. (1997). Estimating of return to schooling from sibling
data: Fathers, sons and brothers, Review of Economics and Statistics, 79, 1-9.

Association of Universities and Colleges of Canada (2004). Letter to Prime Minister Paul
Martin on post-secondary education. Retrieved June 24, 2004 from
http://www.aucc.ca/_pdf/english/media/letter pm_dec1903 e.pdf.

Attewell, P. (1987). The deskilling controversy. Work and Occupations, 14, 323-346.

Becker, G. S. (1964). Human capital. New York: National Bureau of Economic Research.

Becker, G. S. (1975). Human capital: A theoretical and empirical analysis, with special
reference to education. New York: National Bureau of Economic Research.



Performance and Post-Graduation Earnings 132

Becker, G. S. (1976). The economic approach to human behavior. University of Chicago
Press, Chicago.

Becker, G. S. (1996). The economic way of looking at behavior: The Nobel Lecture.
Stanford University, CA: Hoover Institution on War, Revolution, and Peace.

Belman, D. & Heywood, J. (1991). Sheepskin effects in the returns to education: An

examination of women and minorities. Review of Economics and Statistics, 73 (4),
720-724.

Berg, L. (1971). Education and jobs: The great training robbery. Boston: Beacon.

Berryman, S. E. (1983). Who will do science? Trends, and their causes in minority and
female representation among holders of advanced degrees in science and
mathematics. A special report. New York: The Rockefeller Foundation. (ERIC
Document Reproduction Service No. ED245052)

Blackburn, M. L. & Neumark, D. (1993). Omitted-ability bias and the increase in the
return to schooling. Journal of Labour Economics, 11 (3), 521-544.

Boero, G., McKnight, A, Naylor, R. & Smith, J. (2002). Graduates and Graduate Labour
Markets in the UK and Italy, Lavoro e Relazioni Industriali, 2, 87-124.

Boissiere, M., Knight, J.B. & Sabot, R.H. (1985). Earnings, Schooling, Ability and
Cognitive skills, American Economic Review, 75 (5), 1016-1030.

Boothby, D. (2000). Earnings differences by detailed field of study of university graduates
(Research Paper R-00-1-5E). Ottawa, ON: Human Resources Development
Canada and Statistics Canada.

Boothby, D. (2002). Literacy skills, occupational assignment and the returns to over and
under education. Ottawa: Statistics Canada. Retrieved June 24, 2004 from
http://www11.sdc.gc.ca/en/cs/sp/arb/publications/research/2002-
000119/page01.shtml.

Boothby, D. & Rowe, G. (2002) Rate of return to education: A distributional analysis
using the LifePaths model, Human Resources Development Canada, Applied
Research Branch Working Paper Series, W-02-8E. Retrieved November 7, 2003
from http://www.hrdc-drhe.gc.ca/sp-ps/arb-dgra/publications/research/2002docs
/w-02-8/w-02-8 E abs.shtml.

Breen, R. & Lindsay, R. (2002). Different disciplines require different motivations for
student success, Research in Higher Education, 43 (6), 693-725.



Performance and Post-Graduation Earnings 133

Browning, M. & Jones, S. & Kuhn, P. (1996). Jobs and labour market policy: A strategic
scan of international research, Human Resources Development Canada, Macro
Evaluation (Hull). Retrieved November 7, 2003 from http://www11.hrdc-
drhc.gc.ca/pls/edd/JLMPSS 156004.htm.

Butcher, K. F. & Case, A. (1994). The Effects of Sibling Composition on Women’s
Education and Earnings, Quarterly Journal of Economics, 109, 443-450.

Card, D. & Krueger, A. B. (1992). Does school quality matter? Returns to education and
the characteristics of public schools in the United States, Journal of Political
Economy, 100, 1-40.

Card, D. (1995). Using geographic variation in college proximity to estimate the return to
schooling. In L.N. Christofides, E.K. Grant, & R. Swidinsky (Eds.), Aspects of
Labour Market Behavior: Essays in Honor of John Vanderkamp (pp 201-222).
University of Toronto: Canada.

Card, D. (1999). The causal effect of education on earnings. Chapter 30 in the Handbook
of Labor Economics, 3, O. Ashenfelter & D. Card (eds.). Amsterdam: Elsevier.

Card, D. & Lemieux, T. (2001). Can falling supply explain the rising return to college for
younger men? A cohort-based analysis. Quarterly Journal of Economics, 116,
705-746.

Carroll, J. (1963). A model of school learning. Teachers College Record, 64, 723-733.

Charette, M. & Meng, R. (1998). The determinants of literacy and numeracy, and the
effect of literacy and numeracy on labour market outcomes, Canadian Journal of
Economics, 31 (3), 495-517.

Chevalier, A. & Dolton, P. & Levacic, R. (2004). School quality and effectiveness.
Retrieved June 7, 2004 from http://www.ucd.ie/economic/workingpapers
/WP04.10.pdf.

Collins, R. (1979). The Credential Society: An Historical Sociology of Education and
Stratification. New York: Academic.

Conference Board of Canada. (January 2000). Employability skills profile. Ottawa,
Canada. Retrieved November 7, 2003 from http://www.conferenceboard.ca/
education/learning-tools/pdfs/esp2000.pdf.

Council of Ministers of Education, Canada. (1999, September). Joint Ministerial
Declaration. Shared Priorities in Education at the Dawn of the 21° Century: Future
Directions for The Council of Ministers of Education, Retrieved November 5,
2003 from http://www.cmec.ca/publications/victoria99.en.stm.



Performance and Post-Graduation Earnings 134

Davenport, P. (2002). Universities and the knowledge economy. In D. Laidler (Ed.),
Renovating the Ivory Tower: Canadian Universities and the Knowledge Economy
(pp 39-59). Toronto: C. D. Howe Institute.

Department of Education. (2002). Career search 2002: Employment experience and
earnings of 2000 graduates. St. John’s: Division of Corporate Planning. Retrieved
November 13, 2003 from https://os.edu.gov.nf.ca/csp/pkgmain.start_css.

Department of Education. (2003). Beyond high school: A follow-up study of June 2001
high school graduates. St. John’s: Division of Corporate Planning. Retrieved June
24, 2004 from http://www.gov.nf.ca/youth/pub/followup/2001.htm.

Deschenes, O. (2001). An econometric analysis of the returns to education in the United
States, Ph.D. Thesis, Princeton University, Princeton NJ. Retrieved November 14,
2003 from http://www.upjohninst.org/deschenes.pdf.

Doeringer, P. & Piore, M. (1971). Internal labour markets and manpower analysis.
Lexington: Heath.

Dolton, P. J. & Makepeace, G. H. (1990). The earnings of economics graduates.
Economic Journal, 100, 237-250.

Dolton, P. J. & Vignoles, A. F. (1999). The labour market returns to different types of
secondary school curricula. Newcastle: mimeo, London School of Economics.

Dolton, P. J. & Vignoles, A. F. (2000). The Pay-Off to Mathematics A-Level. In C. Tikly
and A. Wolf eds. The maths we need now, 52-73.

Dolton, P. J. & Vignoles, A. F. (2002a). The Return to Post-Compulsory Mathematics
Study. Economica, 69, 113-141.

Dolton, P. J. & Vignoles, A. F. (2002b). Is a Broader Curriculum Better. Economics of
Education Review, 21 (5), 415-429.

Easton, S. T. (2002). Do we have a problem yet? Women and men in higher Education. In
D. Laidler (Ed.), Renovating the Ivory Tower: Canadian Universities and the
Knowledge Economy (pp 60-79). Toronto: C. D. Howe Institute.

Ekos Research Associates (December 2003). Preliminary Findings Wave I11: Part of the
Rethinking Government Study. Ottawa, Canada. Retrieved April 23, 2004 from
http://www.aucc.ca/ pdf/english/media/ekospoll universities_04.pdf.

Finnie, R. (2001). Fields of plenty, fields of lean: The early labour market outcomes of
Canadian university graduates by discipline, Canadian Journal of Higher
Education, 31 (1), 141-176.



Performance and Post-Graduation Earnings 135

Ferrer, A. M. & Riddell, W. C. (2002). The role of credentials in the Canadian labour
market. Canadian Journal of Economics, 35 (4), 879-905. Retrieved November 7,
2003 from http://www.econ.ubc.ca/riddell/credent.pdf.

Frazis, H. (1993, Summer). Selection bias and the degree effect, Journal of Human
Resources, 28, 538-554.

Grayson, J. P. (1997). Who gets jobs? Initial labor market experiences of York graduates.
Toronto: Institute for Social Research, York University. (ERIC Document
Reproduction Service No. ED404929)

Green, D. & Riddell, W. (2001). Literacy, numeracy and labour market outcomes in
Canada. Ottawa: Statistics Canada and Human Resources Development Canada.
Retrieved November 7, 2003 {rom http://www.statcan.ca/english/freepub/89-552-
MIE/89-552-MIES8.pdf.

Green, F., McIntosh, S. & Vignoles, A. (1999). ‘Overeducation’ and skills — Clarifying
the concepts. Centre for Economic Performance, 435, Sept 1999.

Griliches, Z. (1977). Estimating the returns to schooling: Some econometric problems,
Econometrica, 45, 1-22.

Grogger, J. & Eide, E. (1995). Changes in college skills and the rise in the college wage
premium. The Journal of Human Resources, 30 (2), 280-310.

Hanushek, E. A. & Kim, D. (1995). Schooling, labour force quality, and economic
growth. Rochester Center for Economic Research. Working Paper No.411

Hanushek, E. A. & Kimko, D. D. (2000). Schooling, labor-force quality, and the growth
of nations, American Economic Review, 90 (5), 1184-1208.

Hanushek, E. A. (2004). Some simple analytics of school quality (NBER Working Paper
10229). Cambridge, MA: National Bureau of Economic Research. Retrieved June
5, 2004 from http://www.nber.org/papers/w10229.

Heckman, J. J. (1994, Spring). Is job training oversold? Public Interest, 91-115.

Heckman, J. J., Layne-Farrar, A. & Todd, P. (1996). Human capital pricing equations
with an application to estimating the effect of school quality on earnings, Review

of Economics and Statistics, 78, 562-610.

Hedges, L. V. (1992). Modeling publication selection effects in meta-analysis, Statistical
Science, 7, 246-255.

Hernstein, R. J. (1971, September). 1Q. Atlantic Monthly, 43-64.



Performance and Post-Graduation Earnings 136

Hernstein, R. J. & Murray, C. (1994). The bell curve: Intelligence and class structure in
American life. New York, Free Press.

Hogan, V. & Rigobon, R. (2002). Using heteroscedasticity to estimate the returns to
education (NBER Working Paper 9145). Cambridge, MA: National Bureau of
Economic Research. Retrieved June 5, 2004 from http://papers.ssm.com/sol3
/papers.cfm?abstract_1id=330982

Hossain, S. I. & Psacharopoulos, G. (1994). The profitability of school investments in an
educationally advanced developing country. International Journal of Educational
Development, 14 (1), 35-42.

Human Resources Development Canada. (2000a). A Study on Preparing Canada's Youth
for the Job Market of the Future. Retrieved November 5, 2003 from
http://www.hrdc-drhc.gc.ca/sp-ps/arb-dgra/publications/research/2002docs/ir-02-
2/ir-02-2_E_toc.shtml.

Human Resources Development Canada. (2000b). Dropping out of High School:
Definitions and Costs. Retrieved June 5, 2004 from http://www11.sdc.gc.ca/
en/cs/sp/arb/ publications/research/2000-000063/r-01-01e.pdf.

Human Resources Development Canada. (2003). Job Futures. 2003. Retrieved November
5, 2003 from http://www _jobfutures.ca/.

Hungerford, T. & Solon, G. (1987). Sheepskin effects in the returns to education. Review
of Economics and Statistics, 69 (1), 175-77.

Hunter, J. E. & Hunter, R. F. (1984). The validity and utility of alternative selection
predictors of job performance, Psychological Bulletin, 96, 72-98.

Jaeger, D. A. & Page, M. E. (1996). Degrees matter: New evidence on sheepskin effects
in the returns to education. The Review of Economics and Statistics, 78 (4), 733-
740.

James, E., Alsalam, N., Conaty, J., & To, D. (1989). College quality and future earnings:
Where should you send your child to college? 4EA Papers and Proceedings, 79,
247-252.

Jencks, C. S., Bartlett, S., Corcoran, M., Crouse, J., Eaglesfield, D., Jackson, G.,
McClelland, K., Mueser. P, Olneck, M., Schwartz, J., Ward, S. & Williams, J.
(1979). Who gets ahead? The determinants of economic success in America. New
York: Basic Books.

Juhn, C. (1999). Wage inequality and demand for skill: Evidence from five decades.
Industrial and Labour Relations Review, 52, 424-443,



Performance and Post-Graduation Earnings 137

Juhn, C., Murphy, K. M., & Pierce, B. (June 1993). Wage inequality and the rise in
returns to skill. Journal of Political Economy, 101 (3), 410-442.

Kane, T. J. & Rouse, C. E. (1995). Labor market returns to two- and four-year college.
American Economic Review, 85 (3), 600-14.

Katz, L. F, & Murphy, K. M. (1992). Changes in relative wages, 1963-1987: Supply and
demand factors. Quarterly Journal of Economics, 107, 35-78.

Kenny, L. W., Lee, L., Maddala, G. S., & Trost, R. P. (1979). Returns to college
education: An investigation of self-selection bias based on the project talent data.
International Economic Review, 20 (3), 775-789.

Krahn, H. & Bowlby, J. W. (1999). Education-job skills match: An analysis of the 1990
and 1995 national graduates surveys, Ottawa: Statistics Canada and Human
Resources Development Canada. Retrieved December 9, 2003 from
http://www.hrdc-drhc.gc.ca/sp-ps/arb-dgra/publications/research/2000docs/joint-
conjointe/abr-00-1-1e.shtml.

Krahn, H. & Lowe, G. (1998). Literacy utilization in Canadian workplaces. Ottawa:
Statistics Canada and HRDC.

Kreuger, A. B. & Lindahl, M. (2001). Education for growth: Why and for whom? Journal
of Economic Literature, 39 (4), 1101-1136.

Laidler, D. (2002). Renovating the ivory tower: An introductory essay. In D. Laidler
(Ed.), Renovating the Ivory Tower: Canadian Universities and the Knowledge
Economy (pp 1-38). Toronto: C. D. Howe Institute.

Layard, R. & Psacharopoulos, G. (1974). The screening hypothesis and the returns to
education. Journal of Political Economy, 82 (5), 985-998.

Lazear, E. P. (2003). Teacher incentives. Swedish Economic Policy Review.

Lemelin, C. & Prud'homme, P. (1994). The rate of return de I'éducation et la conjuncture
économique: Québec, 1981-87, L'Actualité économique, 70 (1), 27-41.

Lemieux, T. (2002). The causal effect of education on earnings in Canada. In P. de
Broucker & A. Sweetman (Eds.), Towards Evidence - Based Policy for Canadian
Education (pp 105-116). Montreal and Kingston: McGill-Queens University
Press.

Lemieux, T. & Card, D. (20C ). Education, earnings, and the ‘Canadian G.I. Bill’,
Canadian Journal of Economics, 34 (2), 313-344.

Levin, H. & Rumberger, R. (1987). Educational requirements for new technologies.
Educational Policy, 1, 333-354.



Performance and Post-Graduation Earnings 138

Levy, F. & Mumane, R.J. (1992). U.S. Earnings Levels and Earnings Inequality: A
Review of Recent Trends and Proposed Explanations. Journal of Economic
Literature, 30 (3), 1333-1381.

Lewis, M. J. (2002). Estimating the value of community college: Evidence from Quebec'’s
CEGEPs. Retrieved June 5, 2004 from http://cerf.mcmaster.ca/ papers/may2003/
S4Lewis.pdf.

Manski, C. F. & Pepper, J. (2000, July). Monotone instrumental variables: With an
application to the returns to Schooling. Econometrica, 68 (4), 997-1010.

Maple, S. A., & Stage, F. K. (1991). Influences on the choice of math/science major by
gender and ethnicity. American Educational Research Journal, 28, 37-60.

Mclntosh, S. & Vignoles, A. (2000) Measuring and assessing the impact of basic skills on
labour market outcomes, London: Centre for Economics in Education, London
School of Economics

McLaughlin, M. (1992). Employability skills profile: What are employers looking for?
Ottawa, ON: Conference Board of Canada.

McKnight, A.(1999). Graduate Employability and Performance Indicators: First
Destinations and Beyond. Moving on: graduate careers three years after
graduation. Manchester: CSU/DfEE/IER

Mincer, J. (1957). A study of personal income distribution, Unpublished doctoral
dissertation, Columbia University, New York.

Mincer, J. (1958). Investment in human capital and personal income distribution, Journal
of Political Economy, 66 (4), 281-302.

Mincer, J. (1974). Schooling, experience and earnings. New York, Columbia University
Press.

Mulligan, C. B. (1999). Galton versus the human capital approach to inheritance, Journal
of Political Economy, 107 (6), 184-S224.

Murnane, R.J., Willett, ].B. & Levy, F. (1995). The growing importance of cognitive
skills in wage determination. The Review of Economics and Statistics, 77 (2), 251-
266.

Mumane, R.J., Willett, J.B., Duhaldeborde, Y. & Tyler, J.H. (2000). How important are
the cognitive skills of teenagers in predicting subsequent earnings? Journal of
Policy Analysis and Management 19 (4), 547-568.



Performance and Post-Graduation Earnings 139

Naylor, R., Smith, J. & McKnight, A. (2000). Occupational earnings of graduates:
Evidence for the 1993 UK university population, University of Warwick

Naylor, R., Smith, J. & McKnight, A. (2002). Sheer class? The impact of degree
performance on graduate labor market outcomes. Retrieved November 14, 2003
from http://www2 . warwick.ac.uk/fac/soc/economics/research/papers/2002/.

Neri, F. (2003). Schooling, Labour Force Quality and the Growth of Nations: Comment
Economics Working Papers 03-04, School of Economics and Information
Systems, University of Wollongong, NSW, Australia

Organisation for Economic Cooperation and Development. (1995). Literacy, Economy
and Society. Results of the first International Adult Literacy Survey. Paris: OECD
and Ottawa: Statistics Canada.

Organisation for Economic Cooperation and Development. (2003). Education at a glance:
OECD Indicators 2003. Paris: OECD. Retrieved March 25, 2004 from
http://www.oecd.org/document/34/0,2340, en 2649 34515 14152482
1.1 1 1,00.html

Organisation for Economic Cooperation and Development. (n.d.). Human and Social
Capital. Retrieved November 5, 2003, from http://www.oecd.org/department/0

Osberg, L. (2000). Schooling, Literacy and Individual Earnings (No. 89-553-MIE, No. 7).
Ottawa, ON: Statistics Canada. Retrieved March 28, 2004 from http://www.statcan
.ca/english/freepub/89-552-MIE/89-552-MIE7.pdf.

Parent, D. (1999, November). Labour Market Outcomes and Schooling in Canada: Has
the Value of a High School Degree Changed over Time? (CIRANO Working
Paper No. 99-42). Montreal. Retrieved June 24, 2004 from http://www.cirano.
qc.ca/pdf/publication/99s-42.pdf.

Park, J. H. (1999). Estimation of the sheepskin effect using the old and the new measures
of educational attainment in the current population survey, Economics Letters, 2,
237-240.

Pedhazur, E. J., & Schmelkin, L. P. (1991). Measurement, design, and analysis: An
integrated approach. Hillsdale NJ: Lawrence Erlbaum.

Philippe, J. (2002). What's a degree worth: Who pays and who benefits at atlantic
Canada’s universities. Halifax, NS: Atlantic Institute for Market Studies.

Psacharopoulos, G. (1973). Returns to education: An international comparison,
Amsterdam, Elsevier.



Performance and Post-Graduation Earnings 140

Psacharopoulos, G. (1985). Returns to education: A further international update and
implications, Journal of Human Resources, 20 (4), 583-604.

Psacharopoulos, G. (1994). Returns to investment in education: A global update, World
Development, 22 (9), 1325-1343.

Psacharopoulos, G. & Patrinos, H. A. (September 2002). Returns to investment in
education. A further update, Policy Research Working Paper, No. 2881, The
World Bank. Retrieved November 8, 2003 from http://econ.worldbank.org/files/
18081 wps2881.pdf.

Riddell, C. W. (2001). Education and skills: An assessment of recent Canadian
experience. In P. Grady, & A. Sharpe (Eds.), The State of Economics in Canada:
Festschrift in Honour of David Slater (pp. 485-517). Montreal and Kingston:
McGill-Queen’s University Press.

Riddell, C. W. & Sweetman, A. (2000). Human capital formation in a period of rapid
Change. In C. W. Riddell & F. St. Hilaire (Eds.), Adapting Public Policy to a
Labour Market in Transition (Chapter 3). Montreal: Institute for Research on
Public Policy, 2000).

Rivera-Batiz, F. L. (1992). Quantitative literacy and the likelihood of employment among
young adults in the United States. Journal of Human Resources 27 (2), 313-328.

Robinson, P. (1997). Literacy, numeracy and economic Performance. London: Centre for
Economic Performance, London School of Economics and Political Science.

Rosenbaum, J. E., and Roy, K. (1996, April). Trajectories for success in the transition
from school to work. Paper presented at the Annual Meeting of the American
Educational Research Association, New York.

Schmidt, F. L, & Hunter, J. E. (1998). The validity and utility of selection methods in
personnel psychology: Practical and theoretical implications of 85 years of
research findings. Psychological Bulletin, 124, 262-274.

Silver, I. & Lavallée, L. & Pereboom, B. (2000). Labour market transitions of graduates
(Research Paper R-00-1-9E). Ottawa, ON: Human Resources Development
Canada and Statistics Canada.

Sianesi, B. & Van Reenen, J. (2002). The returns to education: a review of the empirical
macro-economic literature (Working Paper no. 02/05). London: Institute for Fiscal
Studies. Retrieved March 28, 2004 from http://netec.mcc.ac.uk /WoPEc/data
/Papers/ifsifsewp02-05.html.



Performance and Post-Graduation Earnings 141

Smith, J. & Naylor, R (2001). Determinants of degree performance in UK universities: A
statistical analysis of the 1993 student cohort, Oxford Bulletin of Economics and
Statistics, 63, 29-60.

Stager, A., & David, A. (1994, December). Returns to investment in Ontario university
education, 1960-1990 and implications for tuition fee policy, ON: Council of
Ontario Universities.

Stark, J. W., Shaw, K. M., & Lowther, M. A. (1989). Student goals for college and
courses: A missing link in assessing and improving academic achievement.
ASHE-ERIC Higher Education Report 6. Washington, DC: George Washington
University.

Statistics Canada (2003a). Average earnings of the population 15 years and over by
highest level of schooling, provinces and territories. Retrieved March 25, 2004
from http://www.statcan.ca/english/Pgdb/labor50a.htm

Statistics Canada (2003b). Earnings of Canadians: Making a living in the new economy.
Retrieved March 25, 2004 from http://www.hrpartnership.adians.ca/images/
HR%20Documents/Statscan%20Earnings%2011%20Mar%2003.pdf

Statistics Canada (2003c¢). Education in Canada: Raising the standard. Retrieved
November 5, 2003 from http://www12.statcan.ca/english/census01/
products/analytic/companion/educ/contents.cfm?

Statistics Canada (2003d). Education Indicators in Canada: Report of the Pan-Canadian
Education Indicators Program 2003. Retrieved March 25, 2004 from
http://www.cesc.ca/pceip/PCEIP2003en.pdf

Sweetland, S. R. (1996). Human capital theory: Foundations of a field of inquiry, Review
of Educational Research , 66(3), 341-359.

Sweetman, A. (2000). What if high school were a year longer? Evidence from
Newfoundland (WRNET Working Paper No. 00-01). Vancouver: Western
Research Network on Education and Training.

Taber, C. R. (2001). The rising college premium in the eighties: Return to college or
return to unobserved ability? The Review of Economic Studies, 68, 665-691.

Tobias, J. L. (2003). Are returns to schooling concentrated among the most able? A
semiparametric analysis of the ability-earnings relationships, Oxford Bulletin of
Economics and Statistics, 65 (1), 1-29.Wildasin, D. E. (2003, October). Fiscal
policy, human capital, and Canada-US labor market integration (1ZA Discussion
Paper No. 889). Retrieved March 28, 2004 from http://econwpa.wustl.edu:8089/
eps/pe/papers/0309/0309006.pdf.



Performance and Post-Graduation Earnings 142

Vaillancourt, F. (1995, August). The private and total returns to education in Canada,
Canadian Journal of Economics, 28, 532-54.

Vaillancourt, F. & Bourdeau-Primeau, S. (2002). The returns to university education in
Canada, 1990 and 1995. In D. Laidler (Eds.), Renovating the Ivory Tower (pp.
215-240). Toronto: C. D. Howe Institute.

Willis, R. J. and Rosen, S. (1979). Education and self-selection. Journal of Political
Economy, 87 (5), S7-S37.

Willms, J. D. (1997). Literacy skills of Canadian youth. International Adult Literacy
Survey. Ottawa, ON: Statistics Canada.



Performance and Post-Graduation Earnings 143

Appendix A — Instrument (Career Search 2002 Survey)

1.  According to records provided for this survey, you graduated in 2000?

From:

IS THIS CORRECT? YES NO

Received a degree/diploma/certificate in:

with majors in:

with minors in:

2. Did your program include co-op placements or employment internships in outside organizations as part of its
course of study?

YES NO
(b) Were any of your work placements paid positions?

YES NO

3. In what month and year did you begin your program?

MONTH: YEAR:

4.  In what month and year did you actually complete the requirements for your degree/diploma/certificate?
That is, when did you write the last exam - submit the last paper or defend your thesis - not the date when you
actually received your degree, diploma or certificate?

MONTH: YEAR:

5. Ifyou had your time back, which ONE of the following options would you select?
(PICK ONE ONLY) (READ OUT LIST)

The same program at the same institution

A different program at the same institution (Specify below)
No post-secondary program

The same program at a different institution

A different program at a different institution (Specify below)
Other (Specify)

[« W VT~ VS T (S )

6.  Was the program from which you graduated your first choice for a postsecondary program?

YES NO
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(b) What was the MAIN reason why you were not able to do your first program of choice?
(PICK ONE ONLY) (READ OUT LIST)

Program was not offered in this location
Did not have the prerequisites for program
Program was filled

Waiting list was too long

Other (Specify)

wn bW -

7.  Have you taken further studies since graduating from this program?
YES NO

(b) Regarding these further studies, did you attend:
(READ OUT OPTIONS)

1 Full-time
2 Part-time

Name of Institution:
Campus Location:
Program Name:

(c) Why did you take these further studies?
(PICK ALL THAT APPLY) (READ OUT LIST)

Your job required further training

To upgrade qualifications in present field
Could not find a job related to your training
Personal interest

To enrol in apprenticeship program

To pursue purely academic interests

Could not find any job

Other (Specify)

00O\ Wn B W —

Now we want to ask a few questions about your activities before you actually started to work towards your
degree/diploma/certificate...

8.  Before you enrolled in your program, what other levels of education had you completed?
(PICK ALL THAT APPLY) (DO NOT READ OUT LIST)

Grade 9 or Less
Some high school but did not graduate

Adult Basic Education Diploma

General Education Diploma

Completed high school

Partial completion of public/private college diploma/certificate

Completed public/private college diploma/certificate

Some previous university experience

University Diploma/certificate below bachelor level

Bachelor degree (BA, BSc, 4-year BEd)

Diploma/certificate above bachelor level

Professional degree (MD, DDS, DMD, DVM, Law, OD, MDiv or 1-yr>bachelor’s)
Master's degree (MA, MSc, MEd)

Doctorate (PhD, DSc, DEd)

Other (Specify)

O 00NN bW N
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9. Upon entering this program how knowledgeable were you about the opportunity for employment in this field?
(READ OUT LIST)

1 Very
2 Somewhat
3 Not at all

10. How strongly did employment opportunities influence your choice of occupation?

1 Very Strong

2 Strong

3  Somewhat Strong
4 NotAtAll

In the next series of questions, we would like to have you use a 4-point scale to indicate how satisfied you are
with the educational program you completed. On this scale, a '1' is 'Very Satisfied', '2' is 'Somewhat
Satisfied', '3' 'Somewhat Dissatisfied' and '4' 'Very Dissatisfied'. You may also indicate that the question is
not applicable. [NOTE: 'S' 'NOT APPLICABLE’|

11. When you consider the education program you completed how satisfied are you NOW with:
__ The overall quality of the program
___The overall quality of the teaching/instruction
____The opportunity to access the program (when you wanted to access it/them)
___The opportunity to access the courses (when you wanted to access it/them)
____The content of the material covered by the program/courses
__ The level of technology available to the students
____The instructional facilities in the educational institution you attended (e.g. labs, libraries, etc.)
____That your program was worth the financial investment required
____ That your program was worth the personal investment of time required for classes and study
____The adequacy of financial assistance programs to cover your basic educational & living expenses
__ The overall cost of the program (tuition, books, etc.)
____The student facilities in the educational institution you attended (study space, library, cafeteria, etc.)
____The extent to which the program provided you with the skills you needed for related employment
____The class sizes for courses in your field of study
___ The methods by which your work was assessed/graded

Ask the next question to co-op students only.
The extent to which your co-op work experience prepared you for work in your chosen field
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I now want to ask some questions about your employment activities during the last full week of June, 2001 -
that is June 24 - June 30, 2001.

16.

During the last week of June 2001 were you:
(READ EACH - PICK ONE ONLY)

1 Employed, either full-time or part-time
2 Unemployed

3 Enrolled in an education ortraining program (NOTE - IF EMPLOYED AND A STUDENT - ENTER

AS EMPLOYED)
4 Out of labour market due to disability or illness
5 Retired
6 Other

FOR THOSE EMPLOYED IN REFERENCE WEEK:

17.

18.

19.

20.

21.

Were you working for an employer or self-employed?

1 Working for an employer
2 Self-employed
3 Other (specify - e.g. unpaid family worker)

Was/Is this a temporary, casual, contractual or seasonal position?
(READ OUT LIST) P

1 Permanent

2 Temporary / Contractual - fixed end date
3 Casual-employed on an on —call basis

4 Seasonal

In what month and year did you start this job/start self-employment?

MONTH: YEAR:

Do you usualty work 30 or more hours a week at this job?

YES NO

What kind of work were you doing during the week of June 24-30?

PROBE - WHAT DO THEY DO EXACTLY? WHAT IS THEIR POSITION?
WHAT PRODUCT OR SERVICE IS DELIVERED OR PRODUCED?

Job Title or Position Held:
(E.g. civil engineer, office manager, hairdresser)

Most Important Duties:




22.

23.

24.

25.
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In what types of business, industry or service were you working?
PROBE - NAME OF COMPANY/ADDR, MANUFACTURING? SELLING? SERVICING? CONSULTING?
FIND OUT WHAT THE COMPANY DOES.

Company Name:
Type of Business:
(E.g. construction company, accounting practice, hair salon, provincial government department)
Street or Postal Box or Route:
City/Town:
Province:
Postal Code:

Would you say that your job during the week of June 24-30 was directly, indirectly or not at all related to this
program of study?
(READ OUT LIST)

(®)

1 Directly related
2 Indirectly related
3 Not at all related

If the respondent chose 3, then ask 23 (b)

Nonetheless, would you say that the program you took was good preparation for the job you held in the
reference week?

-

YES NO

What were your gross wages for the week of June 24-30, 2001 - the total amo unt paid before taxes and other
deductions?

(IF INCOME VARIED PROBE: well, what is your average gross wage per week? (DO NOT RECORD
DECIMAL AMOUNTS - ROUND TO NEAREST DOLLAR)

GROSS WAGES:

What was/is your hourly wage before taxes?
(DO NOT READ LIST)

01 wunder $6.00 09 $20.01-$22.00
02 $6.01-3$8.00 10 $22.01-$24.00
03 $8.01-$10.00 11 $24.01-$26.00
04 $10.01-$12.00 12 $26.01-528.00
05 $12.01-$14.00 13 $28.01-$30.00
06 $14.01-$16.00 14 more than $30.00
07 $16.01-$18.00 15 Commission

08 $18.01-$20.00 16 Other:

26. Are you still working for the same employer that you worked for during the reference week?

YES NO
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The next series of questions will provide a profile of how graduates have financed their education.

27.

28.

Were any of the following used to finance your program?
(READ EACH AND ENTER YES/NO FOR EACH ITEM)

O R0~ A WN -

Scholarships or bursaries

Assistance or grants from employers or the government other than any student loans
Workers' compensation

Government student loans

Other types of loans (i.e. Families, Employers, Banks, Credit Unions)
Work-term employment

Employment during the school year (not work-term)

Employment during the summer months (not work term)
HRDC/UIC/EI/TAGS/Manpower

Social Assistance

Parents

Native Band Association

Personal Savings (RESP, etc.)

Other:

What was your MAIN source of funds to support your education?

SOURCE:

(a) Altogether, how much did you borrow through government student loans?

(b)

©)

AMOUNT:

Approximately how much of this amount was borrowed for the program being reported on in this

interview? (In dollars)

AMOUNT:

How much of your government student loans (in dollars) do you have left to be paid back?

AMOUNT:

149

In the next series of questions, we would like to have you use a 4-point scale to indicate how satisfied you are
with the educational program you completed. On this scale, a '1' is "Very Satisfied’, '2' is 'Somewhat

Satisfied’, '3’ 'Somewhat Dissatisfied' and '4' 'Very Dissatisfied'. You may also indicate that the question is

not applicable. [NOTE: 'S' 'NOT APPLICABLE']

29.

(a) How satisfied are you with the overall quality of service provided by the bank/ service provider?

(b) How satisfied are you with the overall quality of service provided by Student Aid?

(¢) How satisfied are you with the overall quality of service provided by the federal government?
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30. From which sources did you borrow money to finance your education other than government student loans?
(READ EACH AND ENTER Y OR N FOR EACH ITEM)

1 Family

2 Employers

3 Financial institutions such as banks or credit unions
4  Any other sources? Specify:

(b) Altogether, how much (in dollars) did you borrow from these sources?

AMOUNT:

(c) How much, in total, do you now owe on these loans?

AMOUNT:

31.

a) TOTAL GOVERNMENT LOANS

b) TOTAL OTHER LOANS

c) TOTAL BORROWED

d) TOTAL GOVERNMENT LOANS OWING
€¢) TOTAL OTHER LOANS OWING

f) TOTAL DEBT OUTSTANDING

L - I I e I e

-

According to the information you provided you borrowed a total amount of . You currently
owe . And for the program reported on this interview, you borrowed § in government

student loans? Is this correct?

YES NO

Now, just before we end ... a few questions about you so that we can compare the experiences of different
groups of graduates...again no personal information will ever be reported.

32. In what year were you born?

YEAR

33. Are you currently single, married, separated, divorced or widowed?
1 Single/never married
2 Married or living common-law
3 Separated or divorced
4 A widow or widower

34. Do you have any children financially dependent on you?

YES NO



36.

37.

38.
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What is the highest level of education completed by your father (or male legal guardian)?
(DO NOT READ LIST)

Grade 9 or less
Some secondary but did not graduate

Completed secondary/technical high school

Some community college

Comp leted community college

Some university

Diploma/certificate below bachelor level (inc CEGEP)

Bachelor degree (BA, BSc, 4-year BEd)

Diploma/certificate above bachelor level

Professional degree MD, DDS, DMD, DVM, Law, OD, MDIV OR I-yr > bachelor's
Master's degree (MA, MSc, MEd)

Earned doctorate (PhD, DSc, DEd)

Other (Specify)

Vo0~ & LK —

——
—_ O

—
9

—
w

What is the highest level of education completed by your mother (or female legal guardian)?
(DO NOT READ LIST)

Grade 9 or less
Some secondary but did not graduate

Completed secondary/technical high school

Some community college

Completed community college .

Some university

Diploma/certificate below bachelor level (inc CEGEP)

Bachelor degree (BA, BSc, 4-year BEd)

Diploma/certificate above bachelor level

Professional degree MD, DDS, DMD, DVM, Law, OD, MDIV OR l-yr > bachelor's
Master's degree (MA, MSc, MEd)

Earned doctorate (PhD, DSc, DEd)

Other (Specify)

Vo N &WN -
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Since completing your program have you received...
(READ EACH AND ENTER YES/NO FOR EACH ITEM)

income from employment

income from self-employment
income from investments

income from a pension

payments through social assistance
payments through UIC (OR EI)

AW A WN —

This question only applies to graduates who have been working full-time in the labour force prior to graduation
and who have returned to a postsecondary institution to upgrade their skills and/or qualifications. An example
of this may be: A person who has been working for a number of years at accounting but did not have a
certificate or diploma and has decided to take educational leave to return to college to complete the
requirements needed to graduate.

Do you consider yourself to be in this category?

YES NO
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39. The last item we have to do in this survey is to collect up-to-date contact information in case there are other
follow-up surveys on the people who received their diplomas/certificates in 2000.

Just to make sure that we have the most recent information, and to make sure that our records are correct, could
[ have your current telephone number, beginning with the area code?

Telephone Number:

And may [ have the address for your current residence.
Street or Postal Box or Route:
City/Town:

Province:
Postal Code:

Is this address the same as your permanent residence?
YES NO
And may I have your permanent residence

Street or Postal Box orRoute:
City/Town:
Province:
Postal Code:

-

40. We would like to contact employers to find out their views on how well our post-secondary programs fit with
their needs. WE ARE NOT INTERESTED IN EVALUATING YOU PERSONALLY. RATHER , WE ARE
INTERESTED IN EVALUATING THE TRAINING YOU RECEIVED . Is it ok with you if we contact this

employer?
YES NO
If YES, what was the name of your employer?

NAME:

That's all the questions we have. Thanks very much for your time. We really appreciate your help.

Respondent's Gender:

POST INTERVIEW COMMENTS:
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Appendix B — Career Search 2002 Survey Methodology

The information in this report was derived from the Department of Youth Services
and Post-Secondary Education’s follow-up survey of those who graduated from Memorial
University of Newfoundland in the academic year 1999-2000. Memorial University was
asked to provide and confirm lists of graduates with telephone numbers to be used by
interviewers in contacting graduates. An attempt was also made to find missing phone
numbers by cross-referencing students’ names with other data available from the
Department of Youth Services and Post-Secondary Education. The overall objective was
to obtain a list of graduates as complete as possible to ensure the survey was
representative of the graduate population. A computer-assisted telephone interviewing
system was used in the administration of the surveys. Employed interviewers called and
surveyed all graduates entered in the system whether they were living in the province or
not with instructions to pursue graduates with up to ten calls at the listed telephone
number or at numbers provided by parents, roommates, or other people contacted during
the process. This strategy was intended to enable the reporting of detailed information at
all levels of aggregation including the individual program level and to ensure the best
possible representation of the 1999-2000 post-secondary graduates’ experience. The

survey was conducted from February to May of 2002.
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Appendix C — Permission and Consent Form

INFORMATION REQUEST FORM

Part!
Requester Information

Name: Stephanie Dalton

Organization: Faculty of Education (Student)

Memcnal University of Newfoundland

Address: _St. John's, NL, AIC 557

Phone: Fax:

Data Required

L) Data requested: Graduate Follow-Up Survey (Memonal University and Marine
Institute Graduates).

b) Years requested: _1998 & _2000

Purposes for which data are being requested (describe briefly)

Purpose: To undertake thesis work in the area of labour market transitions.

Partli
Agreement

1, Stephanie Dalton, under the supervision of Dr. Robert Crocker, Memorial

University of Newfoundland, hereby agree to the following conditions in relation
to the release of data from the Department of Youth Services & Post Secondary

Education.

e Access to the data will be restricted to the above mentioned and for the
purpose(s) for which it was requested;

e Security is established to ensure there is no unauthorized access to the
data;

« Data will be destroyed upon completion of the project;

¢ Subsequent disclosure of information obtained from the data will protect
the confidentiality of the individuals, will be in aggregate form, and will not
contain individual identifiers.

//;11u‘ /¢ Lo ;Cj1
Daté -

Date

12, 2003

ate
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