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ABSTRACT

Barriers to Employment and Equal Pay for Disadvantaged Groups

Laura E. Gatto Advisors:

University of Guelph, 2020 Dr. Luiza Antonie

Dr. Miana Plesca

Evidence of barriers to employment and equal pay in Canada for historically

disadvantaged groups continues to persist, even with considerable Employment Eq-

uity legislation. Women with disabilities are at the highest risk for unemployment

and living below the poverty line. Utilizing theories and methods from Computer

Science, Economics and Social Science, this interdisciplinary thesis increases our un-

derstanding of employment inequities. The collection, extraction, and linkage of data

in this thesis supports a wider research agenda: identify variables that contribute to

lower labour market participation rates and lower wages for women and people with

disabilities in Canada. By showing that the overall gender wage gap is higher, and

not a weighted average of the full-time and part-time gender wage gaps, the selection

into work channel contributes to the persisting gender wage gap. Similarly, for high

earners in the Ontario’s university sector, the overall gender wage gap for faculty is

greater than the gaps within each academic position. Furthermore, 74% of all full

professors, generally the highest paid faculty position, are male. This research also

extends its focus to examine barriers to labour market entry for people with disabil-

ities. An environmental scan of Canadian post-secondary schools finds evidence that

colleges and universities are not providing resources for students with disabilities to

engage in programs that build their human and social capital. Surprisingly, 40% of

schools have no reference to career related disability services and only 18% refer to

disability supports for Work Integrated Learning (WIL). The probability of engag-



ing in WIL is significantly reduced for students with Mental Health Disorders and

most students with disabilities do not disclose or ask for accommodations in WIL. By

running a text analysis using Term Frequency-Inverse Document Frequency (TFIDF)

on job descriptions posted on a University Co-op and Career on-line job board, we

report findings on the Big Five personality traits of Openness, Conscientiousness,

Extroversion, Agreeableness and Neuroticism. Only 1/3 of job descriptions contain

keywords associated with the Big Five. Regression analysis also reports an effect of

job category on TFIDF scores for each Big Five personality trait suggesting differing

non-cognitive skill requirements by occupation.
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Chapter 1

Introduction

Discrimination in the labour market is a heterogenous issue that continues to

persist, even with a large body of research striving to unpack the systematic barriers

that contribute to poor labour market outcomes for equity seeking groups. Tackling

a societal problem of this magnitude requires a multidisciplinary lens. Employing

the theoretical and methodological tools of Computer Science, Labour Market Eco-

nomics and Social Sciences, this thesis expands our knowledge of the variables that

contribute to the inequalities that women and people with disabilities experience in

the Canadian labour market. Furthermore, these two phenomena are linked in that

women with disabilities in Canada have higher rates of unemployment and are more

likely to be living in poverty [102]. The findings presented in this thesis can guide

policy makers when addressing barriers to employment and equal salary for histori-

cally disadvantaged groups. Research for all under-represented groups and how the

intersectionality of identity (e.g., Racialized, LGBTQ++ etc.) affects labour market

participation and wage needs to continue.

1.1 Thesis Statement

Through survey data collection, data extraction and data linkage, this thesis

supports a wider research agenda: identify variables and provide a more clear under-

standing of the mechanisms that contribute to lower labour market participation and

lower wages for women and people with disabilities in Canada. The unifying theme

of this thesis is to identify variables contributing to bias and discrimination in the

1



labour market for equity seeking groups.

The thesis includes findings from a collection of five research projects. The first

research project examines the contribution of work channel to the persisting gender

wage gap in Canada and is published in the Atlantic Economic Journal [21]. The

second research project dives deeper to examine the pay gap for higher earners in the

Ontario university sector [59]. This is a post-peer-review, pre-copyedit version of an

article published in the Conference Proceedings from the International Conference on

Social Informatics in 2018. The final authenticated version is available online at: http

s://doi.org/10.1007/978-3-030-01129-1 15. The third research project analyzes

data collected across Canada to determine if universities and colleges are supporting

students with disabilities in Work Integrated Learning (WIL). This paper is published

in the Journal of Higher Education, Skills and Work-Based Learning [60]. The fourth

research project identifies the barriers to engaging in WIL for this demographic. The

last research project utilizes Term Frequency-Inverse Document Frequency (TFIDF)

to extract important keywords associated with the Big Five personalty traits from job

descriptions geared to university students entering the labour market. This research

examines if employers are referencing non-cognitive skills in their job descriptions.

1.2 Overview of Thesis

Chapter 2 speaks to the variables contributing to the gender wage gap and makes

policy recommendations to reduce the gap. In Chapter 3, barriers to WIL for students

with disabilities are analyzed in depth to help guide Canadian post-secondary insti-

tutions to provide additional career ready supports for this demographic. Findings

from keyword extraction on job descriptions and resultant recommendations for edu-

cators, employers and students are discussed in Chapter 4. A summary of the corpus

of findings and the recommendations for future research are presented in Chapter 5.

2
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Chapter 2

The Gender Wage Gap in Canada

2.1 Full-time and Part-time Work and the Gender Wage Gap

2.1.1 Introduction

The persisting gender wage gap has been thoroughly documented in the litera-

ture. Almost exclusively, the focus in this literature has been on full-time full-year

workers, perhaps reflecting the fact that the gender wage gap among part-time work-

ers is negligible.1 The focus on full-time full-year workers has masked the following

striking observation: that the overall gender wage gap is much larger than both the

full-time and part-time pay gaps, even after controlling for detailed personal and job

characteristics. Using data from the Canadian Labour Force Survey (LFS) [17] from

2000 until 2018, we separate all workers into full-time and part-time work channels

and document a raw gender wage gap of about 20% among full-time workers and

a negligible but negative gender wage gap among part-time workers, with females

earning slightly more than males in the part-time group. In aggregation, the over-

all gender wage gap is about 30%, which is larger than the gap for either full-time

or part-time groups. This finding is linked to a differential selection by gender into

full-time and part-time work, with women widely outnumbering men in the pool of

low-paid part-time workers. Of all male workers in the labour market, only 5.8% work

part-time, compared to 20.5% of females working part-time. Moreover, the average

weekly part-time wage is only about 45% of the average weekly full-time wage. This

1We follow Statistics Canada’s definition of part-time to be less than 30 hours of work per week. At the
suggestion of a referee, we provide sensitivity analysis to 35 hours per week as the part-time cut-off.
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can explain why, in aggregation, the gender wage gap for all workers is higher than

either of the gender wage gaps for full-time or part-time workers: the average wage

for males is not influenced too much by the low part-time male wage because there

are very few part-time male workers, while the average wage for females decreases

due to the high fraction of part-time female workers.

2.1.2 Related Work

The literature on the gender wage gap is large and informative. Blau and

Kahn (2017) summarize the recent literature finding that the gender wage gap per-

sists across time, even though women have made large inroads in education and

labour supply [33]. Although women are now surpassing men in educational at-

tainment [27][33], higher education does not necessarily imply selection into higher

paying occupations.2 One potential reason is related to the gender selection of ma-

jor field of study [37], which is further amplified by selection into occupation and

industry [28][20][33]. Women tend to congregate to industries/occupations/fields of

study that are lower paid. While there can be gender pay differences within each of

these groups, the between group differences contribute substantively to the gender

pay gap. A possible theoretical model describing these adjustments could be a dual-

labour-market mechanism which segregates women in the low-paying periphery and

men in the higher-paying core [51][62]. This mechanism describes not only the gen-

der differential by industry or occupation, but also our story of males selecting into

the high-paying full-time core versus females selecting into the low-paying part-time

periphery.

A well-documented factor in the persisting gender wage gap refers to differences

in hours worked. For full-time full-year workers aged 25 to 54 years, women work

on average 3 to 4 fewer hours per week [27], a difference which persists across all

2Higher education can result in increased female labour force participation for the relatively more educated
groups, affecting positively the gender wage gap [109] The selection out-of-the-labour-force of lower educated
women can explain differences in the magnitude of the gender wage gap across European countries.
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education levels [57]. While the gender difference in hours worked will be reflected in

income differences, it also permeates the hourly wage gap. This is because wages are

non-linear in hours [64][53] and men who select into occupations requiring longer hours

also enjoy higher hourly wages, resulting in a gender wage gap between long-hours

occupations and flexible-hours occupations. While the full-time/part-time selection

mechanism works in a similar way, our contribution is to bring back into the gender

wage gap discussion the group of part-time workers, typically excluded from the

gender wage gap analysis.

The final strand of literature we refer to is the recent work on job flexibility and

family friendly workplaces. Since here we show that selection into part-time work

is determined by family obligations which fall disproportionately on women, policies

that incentivize women to choose full-time work would result in a reduction of the

overall gender wage gap. This is in line with research showing that women who are

unable to design their workdays to meet the needs of their responsibilities in the

home must change roles, change occupations or leave the labour market [57][64][53].

Not surprisingly, the presence of children is found as a main driver for the persisting

gender wage gap [77], while family friendly workplaces are found to decrease the

motherhood wage penalty [65][73]. Family-friendly policies should also result in more

women working full-time, which would result in a reduction in the aggregate gender

wage gap according to the mechanism described here.

2.1.3 Labour Force Survey (LFS) Data

The focus of the analysis is the Canadian LFS from 2000 until 2018 in the month

of March.3 The LFS is very much similar to the American Current Population Survey

(CPS), except that the LFS has a six-month outgoing rotation panel design, not four

months in / eight months out / four months in, like the CPS. Similar to the CPS, the

3LFS is a 6-month rotational panel. By using only the month of March, individuals only get to be present
once in the sample. The American Current Population Survey (CPS) also provides supplemental data in
the month of March.
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LFS is at monthly frequency and is rich in labour market indicators. The LFS defines

full-time as working at least 30 hours a week in a typical week. While we replicate this

threshold in our data analysis, we also provide in an Appendix sensitivity results to

defining full-time as usual hours worked being at least 35 hours in a week. To compute

real wages and earnings, the nominal wages are deflated using the Consumer Price

Index with base in 2003. The sample is restricted to individuals aged 15 to 64 years

not currently enrolled in school. The standard background information available in

the public LFS is used: age, education, marital status, and age of the youngest child.

The main job indicators are tenure in the current job, public sector and union job

indicators, industry and occupation, and precarious employment indicators: seasonal,

contract or casual job. Information from jobs other than the main job is also included,

such as multiple job holders or extra hours worked, either for pay or not. Controls

for location: ten provinces and three largest Census Metropolitan Areas (CMAs),

Toronto, Montreal and Vancouver, are also used. The LFS also records the self-

reported reasons for opting out of the workplace, opting for part-time hours and

absenteeism. We use this information as suggestive evidence that family obligations

can be a determinant of women’s decision for part-time work.

For the analysis, all workers (ALL) are separated into full-time (FT) and part-

time (PT) work channels. We document that the overall gender wage gap is not a

weighted average between the FT and PT gender wage gaps, being instead larger

than either the FT or PT gaps. This story holds better in terms of the weekly wage

gap, where difference in hourly pay are magnified by differences in hours worked, but

it is also present in the hourly wage measure.4

When comparing usual hours worked in a week at main job, Figure 2.1 shows

that FT women work fewer hours than FT men, while the distribution of PT hours is

more similar between men and women, with slightly more PT women working nearer

4An even larger differential between the overall gender gap and the FT and PT gaps can be documented
on annual incomes using Census data. We do not report the Census analysis here because the frequency of
data is different, and the LFS has a richer set of characteristics that can be used in the analysis.
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to the 30 hour threshold compared with PT men. Any gender differences in the hourly

pay will get magnified by gender differences in hours worked, and therefore part of the

gender gap in weekly wages results from a different labour supply behaviour between

men and women.

Figure 2.1: Hours Histogram by Full-time and Part-time and Gender

Table 2.1 provides the means of the variables used in the analysis. To investigate

the role of productivity characteristics in the FT and PT selection and in the gender

wage gap, the following characteristics are considered: education; age; marital status;

age of youngest child; tenure in the current job, precarious employment (contract

or seasonal jobs); multiple job holders; and, overtime hours. Controls for industry,

occupation, location, province, the three largest CMAs, and year dummies are also

included in the analysis, but summary statistics are not reported here for reasons of

space. The distribution by gender is notable, with women making up 78% of the total

workers in the PT channel. The gender wage gap between the FT and PT groups is
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very large, with PT workers earning much less than FT workers: PT workers earn

approximately 45% of what FT workers earn per week, and about 76% of what FT

workers earn per hour. Within each group, the gender wage gap for FT workers is

$180.58 weekly and $3.40 hourly in favour of men, implying a gender wage gap of

about 16% to 20%, in line with our expectations from the literature using full-time

full-year workers. On the other hand, PT women earn $17.30 more per week and $0.22

more per hour that PT men, which is not surprising given that the larger female PT

group includes women of higher earnings potential. Some noticeable differences are

in the characteristics of PT men, who are more likely to be less educated, younger

(or very old), single, working in precarious jobs (seasonal/contract/casual), and less

likely to work in public or unionized jobs.

Table 2.1: Mean of Characteristics Used in the Analysis. March LFS, 2000 to 2018

ALL FT FT PT PT

Males Females Males Females

Distribution 0.391 0.470 0.398 0.029 0.103

Females 0.501 0.795 0.205

Males 0.499 0.942 0.058

Weekly income 717.578 865.985 685.402 271.178 288.478

Hourly wages 19.121 21.205 18.098 14.600 14.817

Education

Elementary 0.021 0.026 0.014 0.042 0.022

Some secondary 0.087 0.1 0.063 0.167 0.104

High-school 0.219 0.224 0.206 0.26 0.234

Some postsecondary 0.065 0.066 0.062 0.089 0.069

College 0.389 0.387 0.401 0.274 0.385

Bachelor 0.155 0.134 0.185 0.113 0.144

Post-grad 0.063 0.063 0.069 0.056 0.043

Age

Continued on next page
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Table 2.1 – continued from previous page

ALL FT FT PT PT

Males Females Males Females

15 to 19 0.021 0.017 0.012 0.129 0.045

20 to 24 0.076 0.077 0.069 0.156 0.076

25 to 29 0.107 0.109 0.11 0.097 0.085

30 to 34 0.115 0.119 0.117 0.076 0.1

35 to 39 0.125 0.127 0.127 0.075 0.122

40 to 44 0.137 0.137 0.142 0.076 0.129

45 to 49 0.141 0.139 0.15 0.079 0.129

50 to 54 0.133 0.133 0.14 0.086 0.125

55 to 59 0.096 0.094 0.093 0.109 0.111

60 to 64 0.05 0.047 0.041 0.117 0.078

Marital status

Married 0.534 0.546 0.519 0.361 0.588

Common law 0.146 0.147 0.153 0.108 0.122

Widowed 0.01 0.004 0.015 0.006 0.019

Separated 0.031 0.026 0.039 0.02 0.031

Divorced 0.051 0.038 0.069 0.035 0.049

Single 0.227 0.239 0.206 0.47 0.192

Age youngest child

None 0.553 0.559 0.542 0.778 0.505

below 6 0.148 0.159 0.136 0.079 0.167

6 to 12 0.129 0.125 0.134 0.058 0.154

13 to 17 0.094 0.087 0.104 0.043 0.1

18 to 24 0.076 0.07 0.085 0.042 0.074

Job characteristics

Tenure (months) 93.285 96.808 97.604 51.51 72.161

Seasonal 0.017 0.021 0.009 0.054 0.019

Contract 0.055 0.045 0.055 0.121 0.086

Continued on next page
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Table 2.1 – continued from previous page

ALL FT FT PT PT

Males Females Males Females

Casual 0.025 0.01 0.016 0.128 0.098

Multiple jobs 1.052 1.037 1.046 1.117 1.124

Extra hours 1.763 2.422 1.374 0.662 0.558

Public 0.273 0.199 0.356 0.194 0.312

Union 0.357 0.348 0.38 0.257 0.336

N 846769 398260 337023 24382 87104

Notes: ALL refers to all workers in the sample; FT refers to full-time workers who

work 30 or more hours per week in their current job; PT refers to part-time workers

who work fewer than 30 hours per week in their current job. Weekly and hourly

wages are expressed in real dollar terms using the Consumer Price Index with base

2003. Other variables included in the analysis and not described here for reason of

space include location variables (10 provinces and 3 Census Metropolitan Areas), 18

industries, 25 occupations, and year indicators.

2.1.4 Estimating the Gender Wage Gap

The Raw Male Wage Premium

The fact that the average gender wage gap is not close at all to a weighted

average between the FT and PT gaps implies a clear accounting difference due to

how individuals select into FT and PT. Many more women are in the PT group,

where wages are much smaller than in the FT group. Compounding this issue is that

PT workers only earn about 1/3 of the average weekly wage and 2/3 of the average

hourly wage to FT workers. Figure 2.2 and Figure 2.3 illustrate this point graphically.

The left set of bars plot the fraction of individuals in each category: FT males, FT

females, PT males and PT females. The second set of bars represent mean wages for

these categories, weekly wages in Figure 2.2 (scaled down by 10 because of the axis

scale), and hourly wages in Figure 2.3. Almost half the sample is FT men, and there

are very few PT men, so the overall male wage average is not influenced a lot by
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the low-earning PT men. For women there is more mass in the PT women category,

and they bring down the female wage average. This is why the gender wage gap for

the overall sample is much larger than either the FT or PT gender wage gap. This

provides a powerful picture of what the data is telling us as to why the gender wage

gap is higher for ALL workers, even higher than the FT and PT gender wage gaps

combined.

Figure 2.2: Percentage by Gender of Full-time and Part-time Hours and Mean Weekly
Wages

Figure 2.3: Percentage by Gender of Full-time and Part-time Hours and Mean Hourly
Wages
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The Gender Wage Gap Accounting for Other Productivity Characteristics

Table 2.2 documents the gender coefficients from regression analysis for log

weekly and hourly wages, for ALL, FT and PT samples. The first three columns

report benchmark results for the raw gap, the next three columns report the gender

premium after controlling for background and job characteristics, and the third set of

columns adds controls for occupation and industry. In the overall sample, men earn

a 30.2% premium over women’s weekly wages. Within the two subsamples, FT men

earn a premium of 20.9% weekly, while PT men earn 10% less than PT women. The

same pattern is present for the hourly wage measure, but on a smaller scale. Since

typical analyses are run on the sample of FT workers, it is therefore notable that the

FT gender wage gap is lower than the gap for the entire sample of workers. This is

not because PT gaps are higher - quite the opposite, the PT gap is negative, favouring

women - but because of how FT and PT workers are distributed by gender.

Table 2.2: Regression Coefficients for the Female Indicator

Baseline Include Demographics Include All Productivity

ALL FT PT ALL FT PT ALL FT PT

Weekly wages

Female -0.359 -0.234 0.102 -0.383 -0.269 -0.066 -0.257 -0.185 -0.056

(0.001) (0.001) (0.005) (0.001) (0.001) (0.005) (0.001) (0.001) (0.005)

Gap = 1 − exp(β) 0.302 0.209 -0.107 0.318 0.236 0.064 0.227 0.169 0.054

Constant 6.575 6.651 5.336 5.684 5.854 4.59 5.474 5.595 4.514

(0.001) (0.001) (0.005) (0.008) (0.007) (0.021) (0.010) (0.008) (0.040)

R squared 0.076 0.056 0.003 0.346 0.351 0.275 0.472 0.495 0.341

Hourly wages

Female -0.179 -0.159 0.042 -0.219 -0.204 -0.085 -0.148 -0.144 -0.065

(0.001) (0.001) (0.004) (0.001) (0.001) (0.003) (0.001) (0.001) (0.003)

Continued on next page
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Table 2.2 – continued from previous page

Baseline Include Demographics Include All Productivity

ALL FT PT ALL FT PT ALL FT PT

Gap = 1 − exp(β) 0.164 0.147 -0.043 0.197 0.185 0.081 0.138 0.134 0.063

Constant 2.924 2.948 2.531 2.118 2.122 1.906 1.879 1.856 1.873

(0.001) (0.001) (0.003) (0.005) (0.006) (0.013) (0.007) (0.008) (0.023)

R squared 0.034 0.028 0.001 0.38 0.362 0.408 0.518 0.497 0.541

N 846769 735283 111486 846769 735283 111486 846769 735283 111486

Notes: ALL refers to all workers in the sample; FT refers to full-time workers who work 30 or more hours per week

in their main job; PT refers to part-time workers who work fewer than 30 hours per week in their main job. The

first three result columns are from a baseline regression of wages with only female as a regressor. The next three

columns add background characteristics which include personal characteristics (age, education, marital status) and job

characteristics (tenure, precarious employment indicators). The last three columns add controls for occupation and

industry. For reasons of space, only the coefficient on Female and the Constant are reported here. The β coefficient on

Female captures the female-male log wage differential; its conversion to percentage formulation is given by 1 − exp(β).

Standard errors in parentheses.

When adding demographic characteristics and education, the gender wage gap

decreases a little bit for the FT and ALL samples, and it decreases a lot for the PT

sample, to the extent that, conditional on observed personal characteristics, a small

male premium even in the PT group is observable. This suggests that PT female

workers are better educated and have other characteristics generally associated with

higher earnings. Adding job controls such as industry and occupation leaves the PT

premium unchanged but decreases the gender wage gap for the FT and ALL samples,

further indication that, while FT men select into better occupations than FT women,

the opposite is true for PT men and women. Figure 2.4 and Figure 2.5 provide a

visualization of the gender wage gap results across time for weekly wages and for

hourly wages, respectively noting, that the ALL gap for weekly wages is higher in all

years compared to the PT and FT gaps.5

5Figure Quartiles 1: Raw Gap; 2: Add All Demographics and Time Dummies; 3: Add Industry; 4: Add
Industry, Occupation
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Figure 2.4: Regression Coefficients Male Weekly Premium

Figure 2.5: Regression Coefficients, Male Hourly Premium

14



The definition of full-time work can be arbitrary, and since the literature some-

times defines part-time work as less than 35 hours per week, we perform sensitivity

analysis when the part-time cut-off is set at 35 hours per week and report the results

in the Appendix. Table A.1 provides summary statistics based on this new definition,

and Table A.2 with regression analysis results. Compared with the 30 hours cut-off,

the differences are very small and go in the expected direction.6 Conditional on pro-

ductivity characteristics, the full-time gender wage gap is slightly smaller (in absolute

value) than with the 30 hour cut-off, while the part-time gender wage gap is slightly

larger. The aggregate gender wage gap remains higher than either the full-time or

the part-time gap, confirming that the channel we document is present no matter

whether the part-time cut-off is set at 30 hours or at 35 hours per week.

2.1.5 Decomposition Analysis

A standard Blinder-Oaxaca parametric wage decomposition is also performed to

quantify which characteristics account for the observed and residual differences in

the FT and PT groups [34] [107]. The decomposition of the mean wage differential is

reported in Table 2.3. The methodology splits the gender wage gap into the explained

gap that can be accounted for by differences in productivity characteristics (demo-

graphics, job information), and whatever remains unaccounted for as the unexplained

gap. We report results from five different specifications: (i) a baseline one accounting

for all available productivity characteristics, including demographics, tenure in the

last job, occupation, industry, and actual hours worked last week (which is different

than the variable “usual hours worked” used in defining the full-time/part-time split);

(ii) a specification to which we add the full-time/part-time indicator; two separate

6With the addition of workers with 30 to 35 hours per week of work, the part-time group becomes slightly
larger for both men and women. The group working 30 to 35 hours has average earnings above the group
working less than 30 hours, and below those of the group working more than 35 hours. As such, when the
group working between 30 to 35 hours is moved from the full-time definition to the part-time definition,
mean wages become higher in the new part-time group which gains higher earners, and they also become
higher in the new full-time group which loses lower earners. We are grateful to an anonymous referee for
suggesting this sensitivity analysis.
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specifications for (iii) full-time and (iv) part-time workers, and (v) a counterfactual

specification where the part-time workers’ characteristics are rewarded at the same

rate as the full-time workers’ characteristics, within gender. We report results for the

weekly wage in Table 2.3, and leave the hourly wage decomposition in the Appendix

Table A.3.

Table 2.3: Blinder-Oaxaca Decomposition for the Weekly Gender Wage Gap

(i) (ii) (iii) (iv) (v)

All All FT PT Double

+ FTPT decomp.

Overall

Men 831.671 831.671 865.985 271.178 852.075

(0.437) (0.678) (0.421) (1.379) (0.653)

Women 603.885 603.885 685.402 288.478 663.604

(0.378) (0.544) (0.403) (0.669) (0.496)

Difference 227.786 227.786 180.583 -17.300 188.471

(0.577) (0.870) (0.583) (1.533) (0.820)

Explained 80.696 100.220 41.404 -38.254 56.175

(0.569) (0.764) (0.581) (1.155) (0.719)

Unexplained 147.090 127.566 139.179 20.954 132.296

(0.096) (0.798) (0.099) (1.388) (0.775)

Explained

Education -8.010 -7.903 -10.397 -3.501 -8.462

(0.144) (0.159) (0.159) (0.227) (0.165)

Age, tenure -3.419 -1.107 -2.752 -7.748 -1.799

(0.119) (0.164) (0.143) (0.301) (0.169)

Marital, Kids -1.554 -1.363 -0.129 -4.273 -1.268

(0.042) (0.088) (0.051) (0.452) (0.086)

Precarious job 2.936 0.868 0.452 -5.290 0.962

(0.080) (0.053) (0.046) (0.224) (0.050)

Multiple jobs 4.107 5.763 5.420 0.034 6.395

(0.047) (0.128) (0.062) (0.040) (0.128)

Continued on next page
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Table 2.3 – continued from previous page

(i) (ii) (iii) (iv) (v)

All All FT PT Double

+ FTPT decomp.

Union, Public -11.127 -6.766 -9.879 -9.183 -7.639

(0.116) (0.188) (0.104) (0.339) (0.182)

Province, CMA 1.703 1.939 2.752 -0.074 2.082

(0.120) (0.127) (0.145) (0.132) (0.137)

Ind., Occ. 63.308 52.812 48.241 -11.747 56.535

(0.351) (0.576) (0.372) (0.800) (0.576)

Years -0.382 -0.365 -0.773 1.023 -0.388

(0.065) (0.062) (0.069) (0.159) (0.066)

Actual hrs/FTPT 33.134 56.340 8.469 2.505 9.758

(0.138) (0.326) (0.049) (0.365) (0.244)

Unexplained

Education 21.574 27.482 15.394 -4.968 17.497

(0.013) (3.217) (0.015) (4.387) (3.038)

Age, tenure 77.291 67.963 67.747 13.612 68.814

(0.036) (1.723) (0.030) (2.310) (1.642)

Marital, Kids 52.292 40.578 41.239 9.552 38.836

(0.040) (1.304) (0.033) (2.027) (1.271)

Precarious job 2.058 2.460 2.058 1.850 3.343

(0.009) (0.209) (0.010) (0.751) (0.194)

Multiple jobs -7.749 -37.311 -33.928 12.931 -34.243

(0.004) (2.886) (0.018) (4.242) (2.688)

Union, Public -21.770 -22.216 -23.638 -3.110 -25.822

(0.042) (0.743) (0.051) (1.209) (0.718)

Province, CMA 1.137 -1.538 2.237 4.276 2.705

(0.040) (1.117) (0.037) (1.948) (1.081)

Ind., Occ. -377.86 64.893 354.194 31.715 81.238

(0.149) (16.020) (0.062) (51.851) (15.621)

Years 307.723 -150.04 -36.421 60.175 -165.349

(0.140) (14.569) (0.021) (12.581) (14.171)

Continued on next page
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Table 2.3 – continued from previous page

(i) (ii) (iii) (iv) (v)

All All FT PT Double

+ FTPT decomp.

Actual hrs/FTPT -6.467 4.341 58.752 12.128 54.070

(0.005) (4.147) (0.028) (2.674) (2.094)

N 846769 846769 735283 111486 846769

Notes: ALL refers to all workers in the sample; FT refers to full-time workers

who work 30 or more hours per week in their main job; PT refers to part-

time workers who work fewer than 30 hours per week in their main job. (i)

Baseline specification, includes all controls except FT/PT indicator (ii) Includes

all controls and FT/PT indicator (grouped with the actual hours variable in

decomposition) (iii) Separately for FT workers (iv) Separately for PT workers

(v) Double decomposition: counterfactual of PT workers being paid according

to the FT wage regression (by gender). Male and female wages and their

difference reflect this counterfactual. Standard errors in parentheses.

Adding full-time/part-time as an explanatory variable increases the percent of

the explained gap, as evidence that the full-time/part-time indicator explains part of

the gender wage gap even beyond actual hours worked in the previous week, high-

lighting the importance of this channel for gender wage gap.

The last column shows how the average male and female wages change as a result

of a thought exercise where female (male) part-time characteristics, including actual

hours worked in the week of interview, are instead rewarded at the female (male) full-

time returns. Although not reported in the table, the part-time female wage changes

from the actual $288/week to $579/week in this counterfactual exercise, and likewise

for men, for whom the counterfactual part-time male wage becomes $624/week com-

pared to the actual male part-time wage of $271/week. The counterfactual wages

for part-time workers are still lower than the actual wages for full-time workers, as

evidence that there is selection into full-time work, with full-time workers having bet-

ter productivity characteristics than part-time workers. On aggregate, the resulting
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total wage difference is now very similar to the actual full-time one, consistent with

shutting down the mechanism by which a disproportionate amount of women used to

cluster in the low-earner group of part-time wages.

In terms of the actual decomposition, the model can explain about a third of

the weekly gender wage gap for ALL workers, and about one quarter for the more

homogeneous FT sample, because with less heterogeneity the role of covariates in

explaining the gap is diminished. Even less of the hourly wage gap can be explained

by observed productivity differences. For the PT sample, the opposite occurs: not

only is the raw gender wage gap negative (women earn more), but the explained part

of the gender gap is larger, implying PT women should earn even more relative to

PT men than they currently do. Some of the productivity characteristics: education,

age, marital status, public sector and unionization explain a negative part of the gap

for the ALL sample. Since women are better educated than men, and more likely

to work in higher-paying public sector jobs, they should earn more than men on

average, suggesting unexplained reasons for the male wage premium. One difference

between FT and PT comes from occupation, industry, and precarious job status,

which explain a large part of the gender gap for FT workers, consistent with FT

women being selected into worse-paying occupations.

2.1.6 Selection into Part-time Work

As previously referenced in Table 2.2, women are highly concentrated in the PT

work channel, with very few men selecting into PT work. To better understand where

the different selection into PT is coming from, self-responses from LFS data to the

reason why a worker would choose PT work are tabulated and presented in Table 2.4.

Aside from going back to school, 16.25% of women and 2.71% of men report ‘care for

own children and other family’ and 27.8% women and 7.8% of men report ‘personal

preference’, a typical label for homemakers. In Table 2.5 reports the results from a

probability model of working PT. The unconditional PT probability is 13.5% higher
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for women, with a slight drop to 11.9% when controls for age, education, province,

industry and occupation are added. These results provide suggestive evidence that

the selection into PT work may be family related, supporting the call for more flexible

and family friendly workplaces. One possible recommendation to address the gender

pay gap can come from addressing the PT work channel. Work-family friendly policies

and household changes that affect selection into work, allowing women to persist in

FT work throughout their careers, should result in a decrease in the aggregate gender

wage gap.

Table 2.4: Frequency of Responses Regarding the Reasons for Working Part-Time or

Leaving Job, 2013 Public LFS

Reason for part-time % for Males % for Females Reason why left job % for Males % for Females

Other reasons 2.64 2.11 Left job-other reasons 9.99 12.85

Own illness/disability 4.35 4.14 Left job-illness/disability 5.34 5.99

Care for own children 1.39 12.67 Left job-person/family 1.40 7.61

Other family 1.32 3.58

Going to school 34.72 23.36 Left job-school 20.25 20.15

Personal preference 7.78 27.82

Couldn’t find FT/look 10.54 9.02 Lost job: laid off 53.41 42.76

Couldn’t find FT/didn’t 17.26 17.31 Left job: retired 9.61 10.65

Total 46881 97602 Total 52639 47872

Notes: Tabulations from Labour Force Survey Data (LFS), 2013. Self-responses to reasons why respondents are either

working part-time or have left the labour market. Includes only respondents who indicated part-time work or not

working in 2013.
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Table 2.5: Regression Coefficients for the Probability of Part-Time/Probability of

Leaving Job and Family Obligations, 2013 Public LFS

(i) Probability (PART-TIME) (ii) Probability (LEAVING JOB)

Women 0.135 Women 0.062

Intercept 0.02 Intercept 0.014

No regressors included.

Women 0.119 Women 0.075

Public Sector 0.001 Public Sector 0.007

Women*Public 0.009 Women*Public -0.029

Single -0.072 Single -0.047

Women*Single -0.101 Women*Single -0.048

Union -0.015

Notes: Labour Force Survey Data (LFS), 2013. Marginal effects for (i) the

probability of a part-time job or (ii) the probability of leaving a job. In addi-

tion to public/private sector, marital status and union status, controls for age,

education, province, industry and occupation were also included in the analysis.

2.2 The Gender Wage Gap in Academia: A Case Study of

All Universities in Ontario, Canada

2.2.1 Introduction

By analyzing salary data from the Ontario Sunshine List for the university sec-

tor and combining it with productivity characteristics for research and teaching, we

extend our understanding of the variables that contribute to the gender wage gap

in academia. Longitudinal analysis confirms that employees labelled as female are

less represented in administration roles and full faculty positions. While the gender

imbalance on the list is getting less extreme, with the proportion of women on the

Sunshine List increasing from 11% in 1997 to about 40% nowadays, this increase in
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female representation is more likely to occur at incomes close to the access threshold

of $100,000. While women do not achieve wage parity even when sorted by faculty

position, within each academic rank the gender wage gap is smaller than the overall

wage gap, which further confirms that, even in the ivory tower, men select into more

lucrative positions than women. Controlling for productivity measures for research

with h-index and for teaching with overall Rate My Professors (RMP) shows a modest

effect of these productivity measures on wage formation and no effect on the wage

gaps.

In Canada, the gender wage gap has had renewed interest in public discourse

with regular media reports confirming women are not paid the same as men for equal

work. Despite increased levels of labour market participation and educational attain-

ment, the gender wage gap is projected to continue [127]. When comparing full-time

full-year workers annual wages in Canada, women currently earn 74 cents for every

dollar men earn. Even when accounting for the number of hours worked, which are

higher for men, women still only earn 88 cents for every dollar men earn [103]. The

Pay Equity Commission of the Government of Ontario also reports a gender wage

gap of 26% in favour of men [13]. There is also evidence that the gender wage gap

may be increasing in certain public sectors in Ontario. In [20], the authors analyzed

Ontario’s public sector salary data, reporting that only one third of the records on

the list are female. They also find evidence that the gender wage gap is increasing in

the university sector. The Canadian Association of University Teachers (CAUT), in

a 2011 Equity report, confirms that the average salary for male faculty is $101,113

compared to an average salary of $90,165 for female faculty across all ranks [14].

Provincially, the Ontario Confederation of University Faculty Associations (OCUFA)

also find salary anomalies by gender in favour of men in Ontario universities, with

the gap persisting even after some institutions provided monetary pay-outs to female

faculty to reduce the gap [12]. Considering university’s generally have four standard

faculty ranks with incremental steps to tenure and promotion, a persisting gender
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wage gap is rather problematic.

Research on wage generally includes the method of adding human capital con-

ditions (those characteristics related to salary gains) to determine what variables

directly relate to an increase in salary. In gender wage gap analysis, researchers often

include an additional layer of analysis to measure if gender bias exists for returns

on investment for the same productivity characteristics. For example, female faculty

receive 16% increase in salary for their investment in obtaining an advanced degree

compared to a 20% salary return for male faculty [29]. Since 1997, the Ontario Gov-

ernment’s Public Sector Disclosure Act, publishes annually a list of employees who

earn a salary of $100,000 or more, referred to as the Sunshine List [10]. Considered

the highest earners in the public sector, this list includes employee’s first and last

name, their sector, their employer, and taxable benefits earned in addition to their

base salary. What is not included is gender.7 We intentionally assign gender by first

name to Sunshine List records in the university sector and link metrics associated

with research and teaching, the two main determinants used in tenure and promo-

tion. With a dataset of 124,265 records from the Sunshine List university sector

reported from 1997 to 2015, we track salary and promotional trends over time linking

measures of research productivity with h-index values and teaching ability from Rate

My Professors8 overall quality scores.

This research contributes a more complete picture of gender wage gap trends

over a period of 18 years for the highest earners in Ontario Universities by: 1) an-

alyzing women’s representation on the list; 2) segmenting data by faculty rank and

administrative roles to show representation by gender; 3) measuring the gender wage

gap over time by position; 4) quantifying the relationships that exist between research

output and teaching excellence; and, 5) determining if men and women receive the

7For purposes of this paper, and in congruence with past research, we use the term gender in reference
to being male and female. The term also recognizes socially constructed attributes we assign biological sex
which is relevant to this research.

8www.ratemyprofessors.com
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same returns for higher scores for research and teaching.

2.2.2 Related Work

Canadian universities are generally publicly funded, which necessitates a certain

level of reporting and transparency regarding employment characteristics. Further-

more, the salary data inherently controls for occupation, sector and standard naming

conventions for faculty rank making evidence of a salary differential in favour of men,

even when controlling for human capital characteristics, rather concerning. There is

a gender pay gap in Canadian Universities [66][111][112][145][39][52]. In academia,

research output and student teaching ratings are generally considered the two main

evaluators in tenure and promotion.

Research productivity, generally accepted as the main indicator of academic suc-

cess, is associated with the amount a researcher publishes and the impact their re-

search has in their field. The Hirsch-index (h-index), introduced by J.E. Hirsch in

2005, is the calculation of the number of publications (h) with citation numbers less

than or equal to h. The value factors in both quantity (number of published works)

and quality (number of citations) for unbiased comparisons of scientific output and

impact [70]. For example, a researcher who published 10 articles receiving one ci-

tation each and a researcher who has one publication with 30 citations would both

have the same h-index score of 1. In order to have a high h-value, a researcher has

to regularly publish and be cited by other researchers. This measure has been widely

adopted and applied at the individual, department, university and even at the journal

level [35][48][101]. The Higher Education Quality Council of Ontario Canada applies

h-index at the faculty and university level to rank research productivity [146]. Using

h-index does have limitations. The value can be skewed in the following situations:

papers with substantial citation rates, publications with large numbers of co-authors,

self-citations, and what is considered a high score can vary across disciplines [71].

The value can change depending on source of data [100]. Gender may also impact
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the h-index as women tend to publish less and have less tenure [135][67][80]. As the

Sunshine List reports salaries for high earners, the assumption is that the people on

the list have had reasonable tenure, thus somewhat reducing concerns of career length

for this data.

The other variable considered in the tenure and promotion process is teaching

ability. Even though most universities use student teaching evaluations as perfor-

mance indicators, generally researchers do not have access to these evaluations. It is

no surprise that there is increased literature analyzing data collected from ratemypro-

fessors.com (RMP) [24]. Recognizing that teaching evaluations can be influenced by

gender [22] [95], regardless if offered by university staff in the classroom or on-line,

the student driven site provides large datasets of evaluations that are not readily

accessible in any other medium.

In addition to analyzing the gender wage gap in the university sector over time,

we link salary data, h-index values and overall RMP ratings. A study that follows a

similar approach analyzes Economics faculty on the Sunshine List from 1996 to 2015,

reporting a strong correlation between salary increase and publication rates in top

peer reviewed Economic journals, but weaker correlation regarding overall teaching

quality ratings on Rate My Professors [126]. Our research differs in that we primarily

focus on gender analysis and we include all faculty on the Sunshine List, not only for

Economics professors.

2.2.3 Data Sources and Data Integration

Sunshine List

The Ontario Ministry of Finance, Public Sector Salary Disclosure Act (passed in

1996, amended in 2004) requires public sector organizations that receive substantial

provincial funding to annually disclose the names, job titles and salaries including

taxable benefits for all employees with a salary of $100,000 or above before taxes.
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This report is referred to as the Ontario Sunshine List, thus we’ll refer to this dataset

as the Sunshine List. The data collected spans from 1997 to 2015 inclusive with

the following fields: sunshine I.D.; sector; employer; position; surname; given name;

salary; taxable benefits. There is no field for gender on the Sunshine List. While

the Sunshine List has 652,804 records from 12 sectors, in this paper we focus on the

university sector. A gender predication model developed by Antonie et al. (2015)

assigns gender by first name and gender frequency from data available by the US

Social Security Bureau (1,825,433 records from 1880 to 2014) [20]. The total number

of records over the 1997 to 2015 time period for the university sector is 146,243. To

reduce the potential for error with the gender prediction model, records with first

names not located on the US database are removed resulting in 131,787 records. If

the gender probability for a name was 95% or greater for one gender, that gender

is assigned. Names below that frequency threshold are removed resulting in 124,415

records. We also found and removed 150 instances of individuals having two records

on the list in the same year, leaving us with a final dataset of 124,265.

Productivity Characteristics of H-index and Rate My Professors (RMP)

H-index scores are predominately found using Publish or Perish (1) software or

directly from Google Scholar (2) and extrapolated to account for all years of the

salary data. We collected h-index data for a third of the records on the Sunshine

List. Data related to teaching performance is accessed from the site www.ratemypr

ofessors.com. Data fields consisted of course code, faculty name, and University.

Average quantitative scores from 1 (low) to 5 (high) for Overall Rating and Level of

difficulty from 1 (easy) to 5 (hard) were scraped and compiled. Integrating data from

multiple sources makes available more characteristics to be used in the data analysis

phase. In our research, we are interested to analyze how productivity characteristics

affect the gender wage gap. In order to be able to perform this detailed analysis, we

have linked the records on the Sunshine List with the records of the RMP dataset
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and h-index scores based on the person’s full name and their employer. We integrated

these records based on exact matches of a person’s full name and employer.

2.2.4 Gender Gap in Representation in the University Sector

The data is cleaned to manage incongruent naming of institutions resulting in

records for 35 Institutions in Ontario, Canada in the university sector on the Sunshine

List. What is noteworthy is the number of records for university sector is substantially

increasing. For example, in 1997 there were 1031 records on the Sunshine List to which

we assigned gender for this sector; by 2015, the number of records jumped to 13,707,

an increase or more than tenfold from 1997. One catalyst of this growth may be

the increase in student population. Until recently, the substantial funding provided

by the Province of Ontario to post-secondary institutions incentivized universities

to increase student enrolment, and while faculty complement increased by less than

the student population, it increased nevertheless. Another reason for the increase

in the number of records on the Sunshine List in all sectors is accounting-related.

While incomes in the economy continue to grow faster than inflation, the threshold

for the Sunshine List has remained at $100,000 nominal dollars. If this threshold

were allowed to increase at the pace of inflation, in 2015 the corresponding amount

would be $142,744. We provide some experiments where we allow for the Sunshine

List threshold to change at the annual pace of inflation, using the Consumer Price

Index series provided by the Bank of Canada. Even in this scenario there would be

a substantive increase in the number of records on the Sunshine List in all sectors

including the University one, where there would be 6153 individuals by 2015.

Out of the 124,265 records with gender predicted from first names in the US

Social Security data with 95% or greater probability, 31.8% (39,493) of these records

were identified as female. Figure 2.6 shows the increase in the number of records

separately by gender. The number of records increased for both men and women.

Given how few women were on the Sunshine List to begin with, the gender gap in
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participation on the Sunshine list has narrowed as a result of more women entering

the list, as shown in Figure 2.7. A somewhat similar narrowing of the representation

gap can be observed when we impose the real dollar threshold (adjusted for infla-

tion) in Figure 2.8, except the narrowing of the gender gap in representation is less

pronounced. This suggests that there are more women entering the Sunshine List at

the lower income distribution − between the nominal threshold of $100,000 and the

threshold adjusted for inflation − and this is why the gender gap narrows faster on

the actual list which does not account for inflation in the threshold.

Figure 2.6: Gender Representation by Records

Figure 2.7: Percent Gender Figure 2.8: Inflation Adjusted Thresholds
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2.2.5 Average Gender Gap in Salaries in the University Sector

The Sunshine List reports labour income from two sources, salaries and taxable

benefits. We perform our analysis on the sum of the two, salary and benefits, which

we refer to as “income”. The gender wage gap results are qualitatively the same

whether we use income or we only focus on salaries, because benefits are small. The

mean salary for the university sector across all years is $134,453 and the mean ben-

efits are $760 over this period. When comparing income (or salary) by gender, we

find no gender wage gap in the late nineties, when women even outperform men in

terms of earnings; in fact, in 1997, women earn a mean salary that is $4,372 greater

than men’s that year, as evidence that the very small group of women at that time

on the Sunshine List was a very selected group. Figure 2.9 provides a visual of the

analysis of the raw wages (not adjusted for inflation) showing how the income ad-

vantage of women over men disappears after 2000, and it constantly increases. If we

report instead income in real 1997 dollars as in Figure 2.10 we see the same pattern

for the gender wage gap, which becomes increasingly larger, especially around 2008.

We can also see that in real dollar terms, incomes in the university sector on the

Sunshine List have been decreasing for women across all years and for men up until

early 2000s. We can conclude that the increase in the gender wage gap was driven by

two phenomena: a stagnation of the income of top women earners starting in the late

2000s, as well as an increase in the share of women with earnings near the nominal

$100,000 threshold in the later Sunshine List years.

29



Figure 2.9: Income Gap Figure 2.10: Income Gap - Real Dollars

2.2.6 Faculty and Administration

To better understand what drives the gender wage gap in the university sector,

we analyze separately records for workers in administrative roles, such as Deans or

Presidents, and regular faculty appointments. Administrative jobs pay more, and

they also reward different productivity characteristics than faculty jobs; for example,

measures of academic productivity such as research output or teaching success are

valued less, if at all, in the salaries of administrators compared to regular faculty. We

also note that administration appointments for faculty are often term-limited, so it

is not uncommon for faculty to move from faculty to administration roles and vice

versa in their academic careers, and we assign an “administrator” indicator only for

those years when an individual holds a senior administrative duty. We also find 150

instances of the same person having two different records on the list in the same year,

usually because of an administrative appointment on top of a regular faculty one;

in those instances we only use one record for the individual with the sum of their

income, and we assign it an administrative designation.

To assign the administrative position indicator, we used the following keywords

or abbreviations9: dean, direct, manager, analyst, service, plan, resource, president,

9A list of words were used to sort by academic and non academic. The indicator assumed that the person
was non-academic (faculty) until an academic word was found in the job title. This allowed us to capture,
as an example, Professor of Engineering as opposed to Lead Engineer for Physical Resources.
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vp, vice, libra, advis, execut, chair, secret, legal, physician, staff , admin, service, reg-

istrar, head, officer, provost, architect, develop, supervisor, counsel, special, senior,

graduate, coordinat, lead, hand, engineer, psychol, coach, clerk, control, principal,

cio, ceo, operat, project, tech, comptroller, research, cao, systems, programmer, vet-

erinarian, treasurer, and bursar.

Figure 2.11 confirms that administration salaries are higher than regular fac-

ulty ones. Furthermore, the gender wage gap persists within each category: both

administrative staff and regular faculty records show a gender wage gap, larger for

administrators in the earlier years but increasing more for faculty in the later years.

Moreover, since the mid 2010s, male faculty’s salaries have caught up with female ad-

ministrator salaries. Looking at the higher earners on the list, who would have made

the Sunshine List even if the threshold was adjusted for inflation, we can see from

Figure 2.12 that their incomes increased in real terms and the gender gap did not

increase for any group. This seems to indicate that the decrease in real incomes, as

well as the deteriorating relative performance of females, comes from newly entrants

on the list. It is likely that middle management on campuses, as well as sessional

lecturers, who come on the Sunshine List at incomes close to the nominal $100,000

threshold, are more likely to be female.

2.2.7 Faculty Position by Rank

We investigate the gender wage gap across one more dimension: rank of faculty.

Similarly as in the case of administrative positions, in order to assign faculty ranks:

Sessional, Assistant, Associate or Full Professor, we search through position titles

using keywords and assign to lecture, instruct or sessional the Sessional rank; to assist,

assistant we assign Assistant Professor, to associate, associer we assign Associate

rank, and to prof, professeur, tenure, full we assign Full Professor rank. We are left

with about one third of observations to which we could not assign rank conclusively,

and we exclude those from this part of the analysis.
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Figure 2.11: Salary plus Benefits by Gender

Because of the $100,000 earnings threshold to make it on the list, we end up with

a distribution of faculty by rank which is different from the faculty population. In

particular, Sessional and Assistant groups are under-represented on the Sunshine List,

because their earnings tend to be lower, while Full Professors are overrepresented. In

our Sunshine List data, Associate Professors are a little over a third of the records,

and Full Professors make up more than half of the records with assigned rank status.

Figure 2.13 reveals a striking observation: within each academic rank, there is almost

no gender wage gap! The aggregate gender wage gap comes from the fact that in

the high earner group of Full Professors, males are overrepresented in proportion of

74% compared to 26% women (approximately 30,000 records for men versus 10,500

for women). In the other rank categories, the gender distribution is respectively

60% men versus 40% women as Associate Professor, 55% men versus 45% women as

Assistant Professor, and 60% men versus 40% women as Sessional.
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Figure 2.12: Salary plus Benefits by Gender - Real Dollars

2.2.8 Gender Wage Gap Analysis - Productivity Characteristics

Regression Analysis

To quantify the joint effect of rank and administrative status on the gender wage

gap, we run regression analysis. Other than rank and administrative indicator, we can

account for the variation in the gender wage gap due to employer − some universities

may have in place policies to reduce the gender wage gap or encourage promotion of

women −, field of study − women in fields where they are underrepresented, such

as STEM, tend to have a lower wage gap if employed in that field, because they are

strongly positively selected in that field. We can also add year indicators to account

for the time variation in the gender wage gap.

The basic model we run is a regression

Y = β0 + β1 ·Male+ beta ·X

where Y is the outcome of interest, which is salaries in our case, β0 is the intercept,

Male is a gender indicator equal to 1 for men and 0 for women, and X are the other
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Figure 2.13: Salary plus Benefits by Rank

characteristics we control for, such as university, field, year, rank (sessional, assistant,

associate, or full professor, relative to rank not known), and an indicator whether

in administration. The Y outcome considered here is log real income, mostly for

convenience because then the coefficients lend themselves right away to percentage

interpretation.

There are seven specifications reported in Table , listing coefficients and standard

errors (in parentheses) clustered at the individual level. The first specification is a

simple regression of log income on a gender indicator. The coefficient on the Male

variable represents the percentage gap between men and women; put differently, from

specification (1) we see that men earn on average 6.8% more than women do. More-

over, the constant represents log earnings for women, so the average earnings for

women from this specification would be exp(11.488) = 97, 538, while men earn 6.8%

on top of that. Specification (2) adds year controls and university fixed effects, and not

much changes. Specification (3) accounts for heterogeneity in the gender wage gap by

rank, in the following way. The linear prediction from this estimation is log(income) =
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β ·X+β1 ·Male+β2 ·Male ·sessional+β3 ·Male ·assistant+β4 ·associate+β5 ·full.

Since Male = 1 for men and Male = 0 for women, we obtain that the impact of one

rank, say associate, on the gender wage gap is β1 + β4. Specification (3) therefore

indicates that, ceteris paribus, the gender wage gap for assistants and for associates is

smaller than the mean gap of 6.5 percent by about 3.9 percentage points for assistants

and 3.7 percentage points for associates, consistent with what we have documented

in Section 2.2.8.

To further confirm that the gender gap within ranks is smaller than the overall

wage gap, we run separate wage regressions for each of the rank categories. Column

(5) then reports results similar to those from the model run in column (2), except it

does it separately for each rank category. The results in column (5) confirm that the

gender wage gap is about 5.5% for sessionals, 2.6% for assistant professors, 2.7% for

associated professors, and 6.1% for full professors. This demonstrates once again that

within rank the gender wage gap is smaller, and we obtain a larger aggregate gender

wage gap because of the differential selection into rank by gender. Put differently,

across rank, most males are full professors, and most females are associate professors,

so taking two random individuals from each group, the likelihood is the woman will

be from a lower-paying rank, and will have a higher wage gap when compared to a

random male than when compared to a male within her own rank.
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Table 2.6: Determinants of the Gender Wage Gap in Ontario’s Sunshine List Univer-

sity Sector

(1) (2) (3) (4) (5) (6) (7)

Male 0.068 0.063 0.065 0.061 0.033 0.032

(0.003) (0.003) (0.010) (0.024) (0.034) (0.033)

Sessional -0.072 -0.042 0.055 -0.215 -0.183

(0.015) (0.030) (0.015) (0.070) (0.066)

Assistant -0.017 0.039 0.026 0.161 0.167

(0.015) (0.036) (0.013) (0.096) (0.090)

Associate 0.032 0.079 0.027 -0.039 -0.027

(0.009) (0.022) (0.005) (0.040) (0.040)

Full 0.151 0.197 0.061 -0.003 0.002

(0.009) (0.025) (0.006) (0.039) (0.038)

Male*Sessional -0.002 -0.014 0.173 0.163

(0.021) (0.040) (0.085) (0.081)

Male*Assistant -0.039 -0.058 -0.220 -0.214

(0.019) (0.045) (0.107) (0.100)

Male*Associate -0.037 -0.046 -0.027 -0.030

(0.012) (0.029) (0.039) (0.039)

Male*Full -0.006 0.000 -0.016 -0.019

(0.012) (0.030) (0.036) (0.035)

h index 0.001

(0.000)

RMP 0.011

(0.004)

Admin 0.114

(0.005)

Intercept 11.488 11.583 11.011 11.028 11.621 11.557

(0.003) (0.042) (0.069) (0.103) (0.119) (0.121)

Year controls NO YES YES YES YES YES YES

University controls NO YES YES YES YES YES YES

Continued on next page
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Table 2.6 – continued from previous page

(1) (2) (3) (4) (5) (6) (7)

Field controls NO NO YES YES YES YES YES

R squared 0.022 0.068 0.216 0.248 0.309 0.321

N 124265 124265 124265 124265 124265 17711 17711

Notes: The following analysis in on raw wages (not adjusted for inflation):

(1) Reports results from simple regression Y = β0 + β1 · Male + beta · X of log income on a

gender indicator for all records. (2) Similar to column (1) with controls for year and university

fixed effects for all records. (3) Reports results from linear regression adding controls for position

log(income) = β ·X+β1 ·Male+β2 ·Male ·sessional+β3 ·Male ·assistant+β4 ·associate+β5 ·full

for all records. (4) Similar to column (3) but removing control for being in administrator role. (5)

Similar for column (2), except runs regressions separately within each rank category. (6) Similar to

column (4) but only for subsample with both h-index and RMP values. (7) Similar to column (6)

but adds controls for h index and RMP for subsample with both h-index and RMP values.

2.2.9 Adding Research and Teaching Productivity

We measure research productivity by the publicly available h-index, and the

teaching productivity by the evaluation score from the website Rate My Professors

(RMP).10 This is not a random sample, and we were limited in the availability of

records on both h-index and teaching evaluation. Nevertheless, we can still investigate

the role of research and teaching productivity characteristics on the gender wage gap.

Because we are only left with 17,711 records with non-missing h index and teaching

score, we first replicate the gender wage gap analysis on this subsample. The gender

gap is about 3.3%, smaller than the overall gap for the entire Sunshine List and not

statistically significant.

Adding controls for research and productivity does not affect this gender wage

gap. The effect of the h index on income is not very large, a unit increase in the

10RMP is a student-driven site; therefore, a student must add the Professor’s name to the site to be rated.
Of the total Faculty records on the Sunshine List, 19,386 RMP scores were available. From those, 17,711
Professors on RMP also had an h-index.
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h index leading to 0.1 percentage points increase in income. Nevertheless, a unit

increase in the h index is on a different scale of magnitude, and we could perhaps

discuss the effect of increasing the h index by 10 points not one. The effect of teaching

productivity is slightly larger than that of research in this sample, with a unit increase

in the teaching score resulting in a 1.1% increase in income, or around $1,500 dollars

per year.

2.2.10 Conclusion

We have documented that women have not achieved gender parity in admin-

istrative roles, even among Ontario’s top earners in the university sector. Women’s

representation decreases as we move up faculty ranks; since a higher rank is associated

with higher pay, this selection of women into lower paying ranks is responsible for

most of the gender wage imbalance since within each faculty rank the gender wage

gap is smaller than the overall gap. We have illustrated the effect of productivity

related measures, such as the h-index and teaching ratings from the website Rate My

Professors, on wages and on the gender wage gap.
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Chapter 3

Students with Disabilities and Work Integrated

Learning

3.1 Work Integrated Learning Resources for Students with

Disabilities: Are Post-secondary Institutions in Canada

Supporting this Demographic to be Career Ready?

3.1.1 Background

In Canada, the employment rate of persons with disabilities was 47.3%, compared

to an employment rate of 73.6% of persons without disabilities [5]. It was estimated

that 411,600 Canadians with disabilities were unemployed but had the potential to

work, with approximately half being post-secondary graduates [140]. The Canadian

Survey on Disability (CSD) found that people with disabilities had lower labour

market participation and lower median incomes compared with Canadians without

disabilities [102].

Preparing students with disabilities to be career ready when they graduate will

benefit the Canadian economy. This wasted human capital not only negatively im-

pacts a labour market with an aging demographic, it also affects social services pro-

grams. Canadians with disabilities were one-third times more likely to live in poverty

compared with Canadians without disabilities [102]. Poor labour market participation

for people with disabilities is not isolated to Canada. The Labour Market Inclusion

of People with Disabilities report presented at the G20 Employment Working Group
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documented lower employment rates for people with disabilities (who were working

age and able to work) in 14 countries [7].

Youth employment instability is also a concern in Canada [87]. Canadian youth

were more likely to experience unemployment and underemployment compared with

people over 29 years of age [18]. To better equip the younger demographic to tran-

sition from school to work, the Government of Canada has widely embraced Kolb’s

Experiential Learning Model [82] and the pedagogical practice of Work Integrated

Learning (WIL) [32] to address youth unemployment and underemployment. In fact,

the Government of Canada announced close to $800 M in funding for the development

of 84,000 new WIL opportunities per year to improve labour market entry for youth

when they graduate [2]. Academia is now well-weighted in the business of provid-

ing academic learning inside the classroom and relevant work experience outside the

classroom.

Higher education has also experienced a dramatic increase in the number of

students requiring academic accommodations. Students registering with a disability

on campuses had increased by 66% in a seven-year period [98]. Furthermore, the most

prevalent disabilities reported for college and university students were Mental Health

Disorders. The National College Health Assessment (NCHA) surveyed students from

58 post-secondary institutions in Canada. This report revealed that 23.7% of students

were diagnosed or were being treated for Anxiety by a professional in the last 12

months. In addition, 19.1% were diagnosed or being treated for Depression and 8.9%

had a Psychiatric condition [1].

For youth with disabilities, labour market activity was even more dismal. This

demographic was unemployed at a rate of 25.9%, compared with 15.3% of youth

without disabilities [18]. Moreover, the prevalence of Mental Health Disorders in

Canadian youth may impact their ability to transition to the labour market. Morris

et al. (2019) reported that 13% of all Canadian youth aged between 15 years and 24

years had Mental Health and Learning Disabilities, often concurrently:

40



. . . over three quarters (77%) of all youth with disabilities had a men-

tal health-related disability and/or a learning disability. This is important

to note as it may have implications for the types of challenges faced by

youth with disabilities, and the types of accommodations they need to

transition successfully into post-secondary education or employment [102,

p. 15].

Like Canada, the growing number of young people with Mental Health Disorders is

projected to impact employment policy at a global level [7].

The number of students living with disabilities is increasing in post-secondary

education and the Canadian Government is increasing the number of WIL opportu-

nities as a strategy to address youth unemployment. This is cause for concern as

there is limited research to know if the WIL programs designed to support school to

work transition are accessible to those students managing a disability. If universities

and colleges fail to address this, students with disabilities will not have the same

opportunities to gain the career ready skills needed to transition from school to work

as students without disabilities. This research provides valuable data to answer the

following research question: Do post-secondary institutions in Canada help students

with disabilities become career ready?

3.1.2 Literature Review

Benefits of Experiential Learning for School to Work Transition

Kolb’s Experiential Learning Model [82] has been widely promoted in post-

secondary education as the model to support student learning [132]. Kolb’s (1984)

theory includes four key stages that occur in a continuous learning loop: having a tan-

gible experience; reflecting on the experience; developing cognitive conclusions from

the experience; and applying this newly developed capacity in other contexts. To

more easily adapt to a rapidly changing labour market, Kolb (1984) also noted that

“[Y]ounger students will need to intersperse more life/work experience between their
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years of preparation in formal education” [82, p. 207]. One extension of this is Work

Integrated Learning (WIL), a pedagogy that inextricably links theoretical academic

learning with practical opportunities, often in a vocational setting to support the

transition from school to work [32].

Research supports that WIL improves labour market outcomes. A large Cana-

dian study of 333,100 college and university graduates three years after graduation

concluded that graduates who had engaged in a co-op program were more likely to be

working full-time, more likely to be in a role that matched their field of study, more

likely to have paid off their student loans, and less likely to return for more school-

ing [54]. Of this 2009/2010 graduating class, 22% of the college group and 12% of the

university group received co-op credentials [54]. Walters and Zarifa (2008) also com-

pared the full-time employment rates and salaries of Canadian university and college

graduates by co-op and non-co-op two years after graduation. At the time of the study,

20% of graduates had been in a co-op program and were significantly more likely to

be working full-time and earn higher salaries than their non-coop counterparts, even

with detailed controls for personal and school characteristics [144]. Another study

surveyed the hiring preferences of Canadian employers and found they preferred to

hire and offer better salaries to a new graduate who had worked for them in a WIL

opportunity [121]. Employers also cited previous work experience, especially WIL

experience, as an important factor in their decision to hire [121]. Similarly, participa-

tion in WIL increased students’ conversion to full-time employment after graduation,

with many returning to the employer who offered their internship [68].

Kramer and Usher (2011) surveyed post-secondary students in Canada and com-

pared those who had completed various forms of WIL (co-op, internships, teaching

assistantships) with students who worked in the summer, volunteered or worked part-

time while in school. Students who completed co-op work terms or internships were

more likely to report that the experience will make it easier to find a job, especially in

their field of study [85]. As such, Canadian colleges and universities have seen a sig-
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nificant increase in co-operative education participation rates in the last decade [119].

Benefits of WIL for Students with Disabilities

WIL is especially beneficial to students with disabilities as it affords this demo-

graphic the opportunity to manage disability related workplace challenges in a rela-

tively low-risk environment [38][61][91]. Mamun et al. (2018) concluded that having

previous work experience increased the likelihood of young people with disabilities

being employed two years after graduation by 17 percentage points [96]. Compara-

bly, lack of work experience was one of the main barriers to employment for youth

with disabilities [105]. Students managing disabilities who engaged in work based

learning had more employment success upon graduation than those who did not [31].

The Partnership Council on Employment Opportunities for People with Disabilities

(2015) encouraged an increase in co-op placement opportunities for students with

disabilities to develop their career ready skills and to demonstrate to employers the

benefits of hiring people with disabilities [11]. Not only did WIL benefit students’

career entry, there is recent evidence that internships resulted in higher persistence

rates for students with disabilities in STEM programs [136].

WIL also facilitated the development of the soft skills needed to be successful in

the world of work. For students with disabilities, the ability to reflect on and work

towards gaining soft skills (e.g. reliability, productivity, working in teams, communi-

cation) in a community-based work experience increased their workplace success [43].

Furthermore, students with disabilities who completed professional placements re-

ported that their experience fostered the developed of a professional identity and

increased their confidence that they were employable [137]. This is extremely impor-

tant as those with well-developed soft skills and higher self-perceived employability

were better positioned to transition into the market [75]. Riesen et al. (2014) reported

“lack of established relationships with employers” [117, p. 36] as one of the high im-

pact barriers for school to work transition for students with disabilities. WIL helps
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students to build their career related skills and their professional networks before

graduation [138][139].

Barriers to Access

Research in Canada also finds that students with disabilities face challenges to

accessing WIL programs, especially co-op work terms. Prince (2016) stated that

co-op and other work experiences while in school were not available for Canadian

youth with disabilities [116]. The author also recommended new policy changes and

government subsidies to expand work placements and co-op opportunities to increase

labour market participation for students with disabilities. The National Educational

Association of Disabled Students (NEADS) stated that the lack of accessible post-

secondary WIL opportunities prevented students with disabilities the opportunity to

gain employment skills [8]. In addition, Disability Services Offices were overwhelmed

managing academic accommodations and Career Offices generally did not provide

supports specific to managing a disability in a work situation [15]. Similarly, in Aus-

tralia, students with disabilities had limited placement options because few agencies

had the capacity to accommodate [93][92].

Turcotte (2014) concluded that 48% of Canadian youth aged 20-24 with severe

disabilities were employed at least once over the previous 16-month period. For those

with mild or moderate disabilities, 73% worked at least once in the past 16 months.

Comparatively, 87% of youth without disabilities had previous work experience [142].

Youth described being denied interviews, job offers and promotions and believed

they were given less responsibility because of their disabilities [88]. Gillies (2012)

concluded that half of their survey participants believed systemic employment dis-

crimination based on disability was a barrier to their school to work transition [63].

A study in Australia found that for those who transitioned into work, youth with

disabilities were more likely to “reverse transition” compared to their peers without

disabilities, moving from full-time employment to part-time or out of labour market
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altogether [72].

Challenges of Disclosure and Accommodations

The most frequently recorded barrier to employment for youth with disabilities

involved the challenges of disclosure and requesting accommodations [76]. Disability

support staff lacked the resources to help students gain the capacity to self-advocate

for accommodations in a work setting [134]. Turcotte et al. (2016) highlighted that

students’ unwillingness to disclose, lack of discussions about disclosure and accommo-

dations, and confusion around responsibility for accommodations (including cost) be-

tween post-secondary institutions and employers/agencies were barriers for students

with disabilities in WIL [141]. For example, students in social work field placements

reported being confused about who was responsible for initiating accommodation

requests (e.g. students, schools or host organizations) [81]. In one study, 68% of

students with disabilities who were required to complete a professional placement as

part of their academic program said they did not meet with their advisor to discuss

reasonable accommodations prior to their placement [106].

Complicating matters further, appropriate times for disclosure in a work situation

depend on many variables. WIL is non-standard work and non-standard precarious

work situations decreased the likelihood of receiving disability related accommoda-

tions [128]. A literature survey of 27 papers also found no clear consensus on the best

time for young workers to disclose a disability [89]. Recognizing the complexity of the

issue, the authors recommended support from clinicians, educators, and parents to

help build students’ capacity to determine when and how to disclose their condition.

Lindsay et al. (2018) also suggested employers promote the benefits of disclosure to

encourage students in work-based programs to self-advocate for accommodations [89].

On a positive note, Jetha et al. (2019) reported that when accommodation barriers

were addressed, youth with disabilities in Canada had better labour market out-

comes [76]. Lindsay et al. (2013) also found that students with disabilities who
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attended employment training programs in tandem with their internships gained the

capacity to disclose and ask for accommodations in a work setting [91].

The Roles of WIL Practitioners

There is limited research available about WIL practitioners and their experiences

working with students with disabilities. Newhook (2016) recorded perceptions of

risk from co-op coordinators in Canada. Overwhelmingly, the survey participants

shared that mental health issues were a significant risk factor for co-op [104]. Even

though some coordinators believed it was not within the scope of their roles, they

were dealing with the mental health problems of their students on work terms [104].

WIL practitioners felt they had to be therapists and educators and balance those

role conflicts while managing the needs of multiple stakeholders: the students; the

placement hosts; the professional standards agencies; and, the clients to whom the

students had to engage (e.g. patients, children) [86]. The notable challenges for

WIL practitioners were lack of training on reasonable accommodations, concerns if

students could pass the practical components and how to manage mental health

challenges when a student did not disclose to the placement host [106]. Related, not

preparing teachers in higher education on how to support students with disabilities

to transition from school to work was found to be a significant barrier to labour

market entry for this demographic [117]. Assigning a disability advisor for programs

with a practical learning component was also a recommendation to reduce barriers

to participation for this cohort [8].

Research supports that having a WIL advisor to help manage their disability

resulted in more positive outcomes for the students. Students who had an advi-

sor, compared to those who did not, reported increased confidence in their practi-

cal abilities and their willingness to disclose in a work environment [137]. Hill and

Roger (2016) compared students with and without disabilities in professional prac-

tice placements. To reduce barriers for students with disabilities, it was recommended
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that WIL practitioners: design pre-placement plans; engage in discussions about dis-

closure and accommodations; investigate appropriate placement locations; facilitate

communication for placement hosts; and, maintain on-going communication to ensure

appropriate disability-related accommodations were in place [69]. Not surprisingly,

students with disabilities required 20% more in-person contact time compared with

students without disabilities in a professional practice situation [137]. Limited time

to dedicate to students with special needs in WIL was often reported as a frustration

for WIL practitioners [106]. WIL practitioners felt all alone to support students with

disabilities without a clear understanding of who was responsible for disability related

challenges in WIL [86].

Legal issues in WIL

Canadian universities and colleges are required by federal and provincial laws

to provide accessible education for people from diverse backgrounds. Principles of

universal design ensure curricula, services, and physical spaces are accessible to all,

without the need for any party to request modifications in order to gain access [40].

However, the legal requirements for accessible education as it relates to WIL are

often unclear. There are litigious situations where post-secondary institutions have

been liable in WIL, particularly around disclosure and accommodation, yet univer-

sity lawyers were not necessarily aware nor involved in WIL activities [42]. As WIL

offerings are, by design, embedded in academic curriculum and often a mandatory

requirement to receive a diploma or degree, risk management in WIL is of concern.

As part of their recommendations, Turcotte et al. (2016) highlighted the need to be

aware of the legal issues in WIL to protect students who are “vulnerable in work-

place settings, perhaps more so, if placements are a mandatory requirement to grad-

uate” [141, p. 6]. They also noted the importance of addressing the legal risk in WIL

as a way of “reducing costly disputes by ensuring that parties understand their rights

and responsibilities and take proactive steps to manage placements accordingly” [141,
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p. 6]. Furthermore, faculty and staff can not disclose on the students’ behalf adding

another challenge to ensuring that students receive the accommodations they need in

WIL [132].

3.1.3 Methodology

Datasets

To answer our research question if Canadian post-secondary institutions are help-

ing students to become career ready when they graduate, we began with an environ-

mental scan of publicly accessible websites of colleges and universities in Canada with

a student population of at least 10,000. We did not include the five higher education

institutions in the province of Quebec that met the population criteria as their post-

secondary system differs from the rest of Canada. Quebec requires students to enter

“Secondary V” a prerequisite to university, preventing direct comparisons by college

and university.

Our first dataset consisted of information collected from 34 universities and 21

colleges in Canada over a four-month period from September 2018 to December 2018.

Information about disability supports related to employment activities listed on the

Career Services web pages, Accessibility/Disability Services web pages, and WIL-

related web pages (where applicable) were documented.1

To add more empirical evidence to answer our research question, we also collected

names and emails of people with titles and/or listed as contacts in WIL/Co-op/Career

departments including general inquiry emails. This second dataset provided more

evidence about the supports being offered to students with disabilities in structured

work activities that would not be captured in the web-based environmental scan.

In total, 751 emails were collected from the 55 post-secondary institutions’ websites

scanned. We contacted all 55 Research Ethics Boards (REBs) for approval to send

1Two reviewers analyzed the websites and documented the type of information and the location of the
information. In only one instance there was a discrepancy about the code for type of information documented.
Upon further discussion, the reviewers agreed on the code to assign.
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out the survey to emails collected from their respective sites. In total, 22/55 schools

(40%) indicated that we did not need to go through any formal review as the emails

were publicly available and 33/55 (60%) required some form of REB review. Seven

schools (71 emails in total) were removed from the survey dataset because their REB

requirements could not be met within the time frame or they required us to modify

the survey questions. Over the span of February 2019 (no REB approval required)

and April 2019 (last REB approved), 680 emails were sent including a link to the

consent form and survey. Of those, 45 emails were undeliverable, or the recipient

was on leave, vacation, or retired, leaving us with a sample size of 635. Seventy-six

surveys were completed with a response rate of 11.96%.

Analysis

For the environment scan dataset, codes were developed by theme, website lo-

cation, and types of resources and services advertised, as described in Table 3.1. For

the WIL practitioner dataset, we provide descriptive statistics from responses from a

series of questions listed in Appendix Table A.4. All survey questions used Sattler et

al. (2011) WIL typology of the Structured Work Experience, defined as: field experi-

ence, mandatory professional practice, co-operative education, and internships [122].

Table 3.1: Codes to Record Location and Information Type on College and University

Public Websites

# Code Description

1 No information for students with disabilities regarding employment

2 Information for students with disabilities about employment activities on Career Services web page

3 Information for students with disabilities about employment activities on Disability Services web page

4 Information for students with disabilities on Work Integrated Learning web page (e.g., Co-op)

5 Provides students with disabilities links to external supports/resources/agencies

Continued on next page

49



Table 3.1 – continued from previous page

# Code Description

6 Offers employment related services, special events, and/or

programs specifically for students with disabilities

7 Advertises employees specializing in supporting students with disabilities in employment

and/or work integrated learning

8 Provides information regarding disability disclosure as it relates to employment

9 Provides information regarding disability accommodation as it relates to employment

10 Provides information regarding specific job opportunities for people with disabilities

11 Provides information for employers regarding hiring

students with disabilities (e.g., benefits of diverse hiring)

12 Advertises disability employment services/information specifically

related to engagement in work integrated learning

Notes: Each college or university publicly accessible websites were scanned and any information relating to students

with disabilities and employment situations was recorded. Upon review of all the information collected, the above

codes were agreed upon by the two reviewers.

Respondents were asked Likert scale questions to measure positive, neutral or

negative responses: Strongly Disagree (1); Somewhat Disagree (2); Neither Agree

nor Disagree (3); Somewhat Agree (4); Strongly Agree (5). Wilcoxon Signed-Rank

tests were conducted on related questions to examine statistical differences between

the rankings. The benefit of this method is that it provided the ability to test if

the rankings for one question were significantly more positive or negative compared

to another question. We also used the Mann-Whitney U non parametric test to

measure the statistical significance between those who had a dedicated person in

their department to support students with disabilities n = 13 compared with those

who did not n = 63.2 We report here the mean ranks (each value assigned a rank,

all ranks summed and divided by total) to provide a more accurate comparison of

the relationship of values in terms of more positive (the higher mean rank) and more

negative (the lower mean rank). We also report the means of the responses from a

2For a more detailed description about the statistical methods used, refer to Field (2013), Chapter 7 [55].
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scale of 1-5. Likert scale means do not necessarily provide accurate evidence of the

positive or negative strength; however, this does allow for comparison of means as

more positive (higher number) and more negative (lower number).

Limitations

A limitation of our methodology in scanning public sites is that universities

and colleges could have services or supports advertised on sites that can only be

viewed by the faculty, staff and students from that school. Thus, it is possible that

employment information for students with disabilities is available for those with login

privileges. We attempted to mitigate this limitation by collecting survey responses

about programs and services from WIL practitioners who work at the schools. We

also did not measure marketing of services on social media platforms (e.g. Facebook,

Instagram). Another limitation is that our WIL practitioner survey results are based

on their perceptions of themselves and the students they support in WIL. The sample

size was not randomized, nor can we confirm it is a representative sample of all WIL

practitioners in Canada. This means we could get a lower bound of the effect.

3.1.4 Results

Environmental Scan of Canadian Colleges and Universities

In Table 3.2, we report respective percentages, separated by university, college

and the combined total. Our findings demonstrate a significant lack of online adver-

tising of employment services and resources specifically for students with disabilities.

Shockingly, 40% of post-secondary schools included in this study provided no infor-

mation for students with disabilities regarding career supports on any Career Services,

Accessibility Services, or WIL related web pages. Only 16.36% displayed specialized

services, events, and/or programs for students with disabilities related to career ac-

tivities and 9.09% of the websites referenced having a career professional dedicated
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to supporting students with disabilities in employment and/or WIL activities. A

mere 18.18% posted information about supports relating specifically to engagement

in WIL and only 7.27% of institutions had information for students with disabilities

on WIL specific websites. These results support the argument that Canadian colleges

and universities are not helping students with disabilities to access programs that

build their capacity to become career ready. This is problematic, especially with the

allocation of funds for higher education to dramatically grow their WIL offerings.

Table 3.2: Environmental Scan Results by Code Description by Post-secondary In-

stitution Type and by Total for All Post-secondary Schools

(ii) Uni. (iii) Coll. (iv) All

(%) (%) (%)

# Code Description (i) n = 34 n = 21 n = 55

1 No information regarding employment 35.33 47.62 40

2 Information about employment from Career Services 47.06 28.57 40

3 Information about employment from Disability Office 38.23 19.05 30.91

4 Information on work integrated learning sites 8.82 4.76 7.27

5 Provides links to external supports/resources/agencies 55.88 38.09 49.09

6 Offers employment related services, special events, and/or programs 23.53 4.76 16.36

7 Employees specializing in supporting student with disabilities in WIL 14.71 0 9.09

8 Provides information on disclosure 26.47 14.29 21.82

9 Provides information on accommodations 35.29 9.52 25.45

10 Specific job opportunities for student with disabilities 50 33.33 45.45

11 Information for employers 17.65 4.76 12.73

12 WIL specific disability services/information 26.47 4.76 18.18

Notes: (i) Codes are condensed in the chart. The results indicate the frequency of receiving a ‘yes’ in relation to each

code for (ii) universities for (iii) colleges and for (iv) all post-secondary institutions.

If information was available, almost half of the post-secondary institutions (49.09%)

provided links to external resources and/or agencies. The second most common prac-

tice was to provide information about specific job opportunities targeting persons
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with disabilities (45.45%). Information regarding disclosure of a disability and dis-

ability accommodations as they relate to employment situations was less common,

advertised by only 21.82 and 25.45%, respectively. Considering disclosure and ac-

commodations are significant challenges, these findings provide more evidence that

students are not getting the services they need to be successful in WIL activities.

The following section discusses highlights of results from the WIL practitioner

survey. For a complete list of questions and response percentages and means, refer to

Appendix Tables A.4, A.5, A.6 and A.7.

Most respondents had worked with students with disabilities in WIL activities.

Of the 76 completed surveys, 80.26% indicated “yes” when asked: “Do you have

experience working with students with disabilities who are engaged in WIL?”. In

Table 3.3, we rank each question by the response means. The data reveals some glar-

ing incongruencies. WIL practitioners were the most negative to the question “My

post-secondary institution provides adequate training in regard to supporting stu-

dents with disabilities in WIL” yet, strongly agreed to “I believe that post-secondary

institutions are responsible for providing students with resources for navigating their

disability in WIL”. The Wilcoxon signed-rank test also showed that the difference be-

tween the rankings for these two questions were statistically significant (p ≤ 0.001).

Meaning, respondents strongly agree it is the post-secondary institutions’ responsi-

bility to support students with disabilities in WIL and strongly disagree they are

receiving the training to do so. Even though practitioners had the highest mean out

of all the questions posed for “I believe that engaging in WIL is especially benefi-

cial for students with disabilities” the rankings to the question “I believe there are

sufficient services and supports available to students in order to help them navigate

WIL” were significantly more negative (p ≤ 0.001). This analysis also supports the

findings from the environmental scan that services are not being offered.

53



Table 3.3: Comparing Survey Response Means from Most Negative to Most Positive

Mean

Q# Survey Questions (i) n = 76

Q6 My post-secondary institution provides adequate training to me 2.45

Q10 Students are comfortable with disclosure in WIL 2.53

Q11 Students are comfortable requesting accommodations in WIL 2.53

Q20 I believe sufficient disability services are available for WIL 2.54

Q15 I have the necessary resources to help students with disabilities 2.71

Q9 I provide specialized supports for students with disabilities 2.72

Q17 I am satisfied with the disability supports for WIL 2.74

Q5 Adequate resources are available for accommodations in WIL 3.01

Q19 Good understanding of students’ legal rights in WIL 3.04

Q4 Adequate resources are available for disclosure in WIL 3.08

Q18 Good understanding of students’ legal rights in academics 3.18

Q13 Students with disabilities have equal access to WIL 3.32

Q7 I am comfortable providing support to students with disabilities 3.49

Q8 I discuss topics of disclosing a disability and accommodations 3.58

Q16 I am satisfied with the disability supports for academics 3.63

Q14 Students with disabilities experience barriers in WIL 4.07

Q21 I believe schools are responsible for WIL disability supports 4.32

Q12 WIL is especially beneficial for students with disabilities 4.53

Notes: (i) Questions are condensed for chart.

Questions regarding students’ comfort levels about accommodation and disclo-

sure in WIL were tied for the second lowest means of all the survey questions. Even

though 22.37% of respondents strongly agreed and 43.42% somewhat agreed that

they engage in discussions about disclosure and accommodations, they did not per-

ceive students as having the capacity to comfortably do so in a workplace setting.

Figure 3.1 illustrates the responses by percent to three questions relating to disclo-

sure and accommodations in WIL: “I discuss the topics of disclosing a disability
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and/or accommodations for disabilities with students who are engaged in WIL”; “I

perceive students as comfortable with disclosing a disability as it relates to WIL”;

and, “I perceive students as comfortable with requesting accommodations for disabil-

ities as it relates to WIL”. Not one survey respondent strongly agreed that students

were comfortable requesting accommodations and only 1.32% of respondents strongly

agreed that students were comfortable disclosing in a WIL setting. When we com-

pared the rankings to the question regarding engaging in discussions about disclosure

and accommodation with their student to their perception of students’ comfort levels

in disclosing, practitioners were significantly more negative in reference to students’

comfort levels to disclose (p ≤ 0.001). The statistical difference held when we com-

pared their likelihood of having the disclosure and accommodation discussions to

their perception of students being comfortable asking for accommodations in WIL

(p ≤ 0.001). When comparing the rankings from “I am satisfied with the disability

supports available to students as it relates to their academic success” with “I am

satisfied with the disability supports available to students as it relates to their partic-

ipation in WIL”, Figure 3.2 graphically shows the Likert scale responses by percent

revealing more positive ratings for disability supports for academics. The Wilcoxon

signed-rank test also indicated a statistical difference between the two questions with

satisfaction for academic disability supports ranking more positive than satisfaction

for WIL disability supports (p ≤ 0.001). These results suggest that post-secondary

schools are providing disability supports inside the classroom but not outside the

classroom.
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Figure 3.1: Comparing Responses about Accommodations and Disclosure in WIL

Figure 3.2: Comparing Responses about Satisfaction Rates for Disability Supports in
Academics and WIL
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Dedicated Staff Member to Support Students in WIL

Even though the sample size was considerably smaller for those respondents who

had a dedicated person for students with disabilities in their department (n = 13), we

document significant differences compared with those who did not (n = 63). Results

from the Mann-Whitney non-parametric U test are provided in Table 3.4. Three

of the outcome variables showed statistically significant differences between the two

conditions even with the smaller sample size in the ‘yes’ condition. Respondents who

had a dedicated person in their department who specialized in working with students

with disabilities were more positive that adequate resources were available for them

regarding disclosure and that their school provided adequate training to support

students with disabilities in WIL. A marginal significance was recorded for the ‘yes’

group as they were more likely to offer specialized supports beyond normal business

practice. These results provide empirical evidence that students with disabilities

will receive more resources and supports if there is a dedicated person to work with

students with disabilities. In Appendix Table A.6 the mean comparisons between the

two conditions are reported.

Table 3.4: Comparing Mean Ranks for those Without and With a Dedicated Staff

Member in their Department to Support Students with Disabilities in WIL

Mean Mean

Rank Rank

Without With

Q# Survey Questions n = 63 n = 13 p

(i) (ii) (iii)

Perception of Resources

Q4 Adequate resources are available for disclosure in WIL 36.11 50.98 0.031

Q5 Adequate resources are available for accommodations in WIL 37.01 45.73 0.179

Q6 My post-secondary institution provides adequate training to me 36.22 49.54 0.034

Continued on next page
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Table 3.4 – continued from previous page

Mean Mean

Rank Rank

Without With

Q# Survey Questions n = 63 n = 13 p

(i) (ii) (iii)

Q15 I have the necessary resources to help students with disabilities 38.54 38.08 0.704

Q16 I am satisfied with the disability supports for academics 39.92 31.62 0.198

Q17 I am satisfied with the disability supports for WIL 37.42 43.73 0.334

Q20 I believe sufficient disability services are available for WIL 37.1 45.31 0.206

Q21 I believe schools are responsible for WIL disability supports 37.96 38.19 0.969

Perception of Self

Q7 I am comfortable providing support to students with disabilities 37.31 44.27 0.26

Q8 I discuss topics of disclosing a disability and accommodations 37.4 43.81 0.316

Q9 I provide specialized supports for students with disabilities 36.37 48.85 0.057

Q18 Good understanding of students’ legal rights in academics 37.73 42.23 0.426

Q19 Good understanding of students’ legal rights in WIL 37.29 44.38 0.483

Perception of Students

Q10 Students are comfortable with disclosure in WIL 37.64 42.65 0.426

Q11 Students are comfortable requesting accommodations in WIL 36.8 46.73 0.122

Q12 WIL is especially beneficial for students with disabilities 38.41 38.92 0.929

Q13 Students with disabilities have equal access to WIL 39.63 33.04 0.313

Q14 Students with disabilities experience barriers in WIL 38.71 37.46 0.841

Notes: (i) Questions condensed for chart. (ii) Survey respondents who indicated they do not have a staff

member dedicated specifically to supporting students with disabilities WIL. (iii) Survey respondents who

indicated they have a staff member dedicated specifically to supporting students with disabilities WIL.

It is noted that 17.11% of survey respondents confirmed that their department

had a “staff member dedicated specifically to supporting students with disabilities in

WIL”. In the environmental scan, 9.09% of the sites listed a dedicated staff member for

WIL. One explanation for this discrepancy may be that services were being offered but

not advertised. A staff member working in a department who has hired a dedicated

person to work with students with disabilities in WIL may also be more inclined to
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complete the survey because disability support for outside the classroom activities

were part of their school’s conversation.

3.1.5 Conclusion

As the Government of Canada expands WIL to improve labour market outcomes

for youth, our research findings provide valuable evidence that post-secondary institu-

tions are not supporting youth with disabilities to become career ready. Surprisingly,

40% of post-secondary institutions have no reference to disability supports for career

related activities and only 18% reference supports available for engaging in WIL on

their websites. In addition, WIL practitioners are not receiving the resources nor

training to support this demographic to transition from school to work. A recent

report promoting experiential learning to improve employment outcomes for youth in

Canada made the following recommendation with respect to youth with disabilities:

“. . . government investments must be put in place to ensure these workers are

better integrated into experiential learning opportunities, and our labour market, for

their entire working lives” [3, p. 79]. This research can provide direction for the allo-

cation of those investments; specifically, the need for disability related supports and

dedicated professionals for students who engage in WIL programs in higher education.

To improve labour market outcomes for people with disabilities, OECD countries

have been advised to build inclusive skill development programs (e.g. practicums,

vocational programs) and provide disability awareness training for professionals [7],

which our results show is sadly lacking in Canadian post-secondary institutions. If

Canada continues to grow WIL programs without additional school to work transition

resources for this demographic, employment rates for youth with disabilities may not

improve. The World Health Organization and the World Bank’s World Report on

Disability [110] also recommended partnerships between academia and employers to

provide more opportunities for youth with disabilities to gain work experience while

in school. As OECD countries build WIL opportunities and collaborate with em-
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ployers to address youth unemployment, they would benefit from conducting similar

research to ensure all students have access to opportunities that support school to

work transition. If employment rates for people with disabilities who were able to

work were the same as for people without disabilities, economies around the world

could increase their Gross Domestic Product (GDP) by three to 7% [7].

As countries continue to grapple with how to deal with the intersectionality of

disability on an already disadvantaged demographic in the labour market, they must

ensure that students with disabilities have access to career ready activities while in

school. We therefore recommend public policy and resource allocation, not only in

Canada but at a global level, that ensures post-secondary institutions: (1) create

disability management programs and resources for all WIL and career activities; (2)

hire dedicated professionals who specialize in working with students with disabilities

in WIL; and (3) provide mandatory training for WIL practitioners on how to support

students with disabilities in programs that develop their career ready skills.

3.2 Barriers to Work-Integrated Learning for Students with

Disabilities: Case Study of One Ontario, Canada Uni-

versity

3.2.1 Introduction

Youth unemployment and underemployment is a concern in Canada [18]. Kolb‘s

Experiential Learning Model [82] and the pedagogy of Work Integrated Learning

(WIL) [32] is being adopted in Canadian higher education to support students to

more easily transition from school to work as research supports that WIL increases

labour market outcomes for students when they graduate [144][54]. Federal and

Provincial Governments are financially incentivizing universities and colleges to in-

crease their Experiential Learning Programs. In fact, the Government of Canada’s
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2019 Budget included a section called “Investing in Young Canadians” that dedicated

$800 M in funding to grow 84,000 new WIL opportunities per year.3 In 2017, the

Province of Ontario’s Career Ready Fund was established for universities and colleges

to offer more programs with ‘hands on learning”.4 In addition, the Ontario Ministry

of Colleges and Universities 2019-2020 Annual Report included the following priority:

The government is committed to bringing financial accountability and

sustainability back to Ontario’s post-secondary education system to en-

sure colleges and universities are providing positive economic outcomes

and the knowledge, skills and training students and people need for the

jobs of the future [16].

This is new territory for universities who, unlike colleges, have not necessarily been

accountable for the labour market outcomes of their graduates.

As universities rapidly grow their WIL offerings to meet Government mandates,

they must ensure that students with disabilities have equal access to the activities

that help them become career ready. Unfortunately, there is limited research available

in Canada regarding students with disabilities (SWD) and WIL participation rates

and this lack of understanding is disconcerting. This research will provide evidence of

barriers to WIL participation for students with disabilities. Within a wider research

agenda, our results identify variables that may contribute to lower labour market

participation rates for Canadians with disabilities.

This case study was conducted at a medium-sized comprehensive University with

just under 30,000 undergraduate and graduate students in Southern Ontario, Canada.

At the time of the study, approximately 2500 students were registered with the Dis-

ability Services Office for academic accommodations and almost 50% of registrants

had a Mental Health Disorder. The second largest disability registered on the campus

was a Specific Learning Disability at a frequency of approximately 20%. In the last

5 years, Mental Health Disorder registration increased at the University by 19% per

3https://www.budget.gc.ca/2019/docs/youth-jeunes/youth-jeunes-en.html
4http://www.tcu.gov.on.ca/pepg/programs/careerreadyfund.html#about
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year on average. Focusing on one typology of WIL - Structured Work Experience -

defined as: Field Experience, Mandatory Professional Practice, Co-op Education and

Internships [122] “in which students are familiarized with the world of work within

a post-secondary education programme [132, p. 5], we analyze survey data adminis-

tered to undergraduate students registered with the Disability Services Office (DSO)

and undergraduate students registered in an opt-in Co-operative Education (COOP)

program to address the following research problem: What are the barriers to Work-

Integrated Learning (WIL) for students with disabilities? The main contributions of

this paper is in documenting the barriers to WIL access for students with disabilities.

3.2.2 Related Work

The Canadian Survey on Disability [102] indicates that 1 in 5 Canadians (22%)

have one or more disabilities and this demographic is under-represented in the labour

market [142][5]. Canadian youth with disabilities are unemployed at a rate of 25.9%,

compared with 15.3% of youth without disabilities [18], graduate with less work ex-

perience [105] and have lower employment rates and earnings upon graduation from

post-secondary [98]. Some Canadian academic literature provides evidence that peo-

ple in disadvantaged groups are subject to higher poverty rates, while also facing

longer-term poverty [56][49]. For the demographic 15 years of age to 24 years of

age, 13% indicated they are living with a disability and 77% of those had a Mental

Health-related disability and/or a Learning Disability [102]. A recent national health

survey of Canadian students in post-secondary reported 23.7% of students were diag-

nosed or were being treated for Anxiety and 19.1% were diagnosed or being treated

for Depression in the previous twelve months [1]. It is not surprising that Canadian

universities and colleges report that they are managing a mental health crisis on their

campuses [94].

To determine what variables are correlated with WIL participation rates, sur-

vey questions were developed based on themes in previous research; specifically, lack
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of accessible WIL opportunities [93][116][8], perceived discrimination from employ-

ers [88][63], lack of disability related resources specific to WIL [106][15][60], and chal-

lenges around disclosure and accommodations in WIL activities [134][141][76].

Research demonstrates that WIL benefits students with disabilities to develop-

ment the human and social capital needed to transition from school to work [91][31][11][96].

Yet, to our knowledge, there is no quantitative data available in Canada specific to

participation rates for post-secondary students with disabilities in WIL. The research

goal is to determine what characteristics and perceptions may effect students with

disabilities engagement rates in WIL.

3.2.3 Data Sources and Analysis

We selected anonymous e-surveys as it afforded us the ability to collect data

that is not accessible from the University. Specifically, how many students who have

registered their disability with the University for academic accommodations have

engaged in WIL and how many students registered in a Co-op program are living

with one or more disabilities. The importance of the students’ perceptions of WIL

and availability of support measures (Likert scale survey question responses) was also

analyzed as a determinant of students selecting into WIL.

Survey data was collected from two Qualtrics anonymous e-surveys that were

approved the University’s Research Ethics Board: 1) undergraduate students reg-

istered with the University’s Disability Services Office as of January 2019; and, 2)

undergraduate students registered in an optional Co-operative Education program

as of January 2019. Survey participants were asked to indicate their disability or

disabilities.5 Respondents were also asked to rate a series of statements about their

perceptions of WIL with Likert scale questions coded as Strongly Disagree = 1; Some-

what Disagree = 2; Neither Agree nor Disagree = 3; Somewhat Agree = 4; Strongly

Agree = 5 as listed in Table 3.5. There was no multicollinearity between the six WIL
5To ensure anonymity, demographic questions (e.g. race, gender) and program characteristics (e.g.,

degree, major) were not asked to prevent identification of students who had disabilities with low frequencies.
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perception questions included in the analysis. We clearly defined WIL in the survey

to inform students we were interested in their experiences regarding Internships, Co-

op Education, Field Experiences and Mandatory Professional Practices. The types of

disabilities in the survey are those defined by the University when students register

their disability for academic accommodations.

Table 3.5: Likert Scale Questions Regarding Perceptions of WIL and Academics

Likert Scale Questions about Perceptions of WIL and Academics

WIL

1 I perceive employers as sensitive to the disability needs of students engaged in WIL.

2 Students with disabilities have equal access to WIL.

3 My University provides disability support to help me/students with disabilities succeed in WIL.

4 I believe there are sufficient services and supports available to help me/students with disabilities in WIL.

5 I have a good understanding of the accommodations I need/may need to manage my disability in WIL.

6 I am/would be comfortable disclosing my disability in WIL.

Academic

7 My university provides supports to help me succeed in academics that are sensitive to my disability related needs.

8 I have a good understanding of the academic accommodations I need/may need to manage my

disability in university academics.

9 I am/would be comfortable disclosing my disability in an academic setting.

Notes: Each survey question defined WIL as Co-operative Education, Internships, Field Experiences, and/or Mandatory

Professional Practices. Due to limited space in the Table, we use the term WIL.

The DSO survey was sent via email to 2561 students registered with a disability

on campus. Of that, 187 surveys were completed with a response rate of 7.3%. One

survey was removed because the disability status question was skipped. Forty-two

respondents (22.58%) indicated they have engaged in WIL while at the University.

The 144 who indicated they had not engagement in a WIL were asked: “My disability

influenced my decision not to engage in WIL”. Of the 142 that answered this question,

18% strongly disagreed, 13% somewhat disagreed, 22% neither agreed nor disagreed,

27% somewhat agreed and 21% strongly agreed with the statement. This is a clear

indication having a disability negatively impacts engagement in WIL.
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For the Co-operative Education survey group, 312 of the 3416 surveys emailed

were completed with a response rate of 9.2%. Seven surveys were removed who se-

lected “I do not consent” and 5 surveys were removed as the disability status question

was skipped. Of the 300 surveys, 92 (33.66%) students self-identified as having at

least one disability. The Co-operative Education office only had record of 23 Co-op

students with disabilities at the time of the survey.

Table 3.6 records the numbers of surveys from the Disability Services Office

and Co-operative Education Office. Additional descriptive statistics are available in

Appendix Tables A.9 and A.10 with participation rates by WIL Type and Co-op.

For the remainder of the paper, we label the Disability Services Office Surveys as the

DSO group and the Co-operative Education Surveys as the COOP group. For the

DSO group, 12 students indicated they were in a registered Co-op program. As the

surveys were anonymous, we can not determine if these 12 students also completed the

survey for the COOP group. For analysis with only the DSO group we include all the

surveys but provide additional Tables in the Appendix with the 12 DSO surveys who

are registered in a Co-op program removed for comparison. For the COOP group,

24 students indicated they had registered their disability with the University (one

survey skipped the question) to receive academic accommodations. To address the

potential for variance of having duel membership (registered in a Co-op program and

registered their disability with the University) when we analyze both groups together

we remove the 12 surveys in the DSO group who are in a Co-op program and the 24

surveys in the COOP group who have registered their disability with the University.

We also provide analysis controlling for the different characteristics in the regressions.
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Table 3.6: Number of Surveys by Group

Group Number of Surveys Included Percent by Total Surveys

DSO (i) 186 66.9

COOP (ii) 92 33.1

Total 278 100

Notes: Includes all completed surveys.

Subscribing to the findings that parametric tests can be employed on Likert

scale responses [133], we use the Pearson’s chi-squared test, Mann–Whitney U test,

and the Wilcoxon signed-rank test to measure if observed differences are statistically

significant or by chance.6

Binary Logistic Regression is used in three separate analysis to calculate the

probability of being in WIL, the probability of asking for accommodations in WIL

and the probability of being in the Co-op group. The equation used in each regression

is:

πi = Pr(Yi = 1|Xi = xi) =
exp(β0 + β1xi)

1 + exp(β0 + β1xi)

Where Y is the binary response variable and Y = 1 indicates that the trait

is present in the observation and Y = 0 indicates that the trait is not present in

the observation. In our three analyses, Y represents: Being in WIL Indicator (0,1);

Asking for Accommodations Indicator (0,1), and Being in Co-op Indicator (0,1), re-

spectively. The explanatory variables are represented by X = (X1, X2, ..., Xk). They

include disability indicators for each of the 9 disabilities (e.g., ADHD Indicator (0,1)),

Comorbidity Indicator (0,1) and the six Likert scale ratings from 1 to 5 treated as

continuous variables. In addition, xi are the observed values of the explanatory vari-

ables for observation i, β0 is the intercept and β1 is the vector of the coefficients.

6Refer to Fields (2013) for a explanation of each aforementioned method in Chapters 7 and 9[55].
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We provide additional regression analysis of the Likert scale questions as discretized

indicators in Appendix Tables A.15 and A.16.

The Ordinal Logistic Regression is used to measure if the likelihood of students’

rankings to the Likert scale questions about their perceptions of WIL are influenced

by type of disability, presence of comorbidity and being in Co-op. The equation used

for this analysis is:

Pr(outcomej = i) = Pr(ki− 1<β1x1j + β2x2j + . . .+ βkxkj + uj ≤ ki)

Where the response variable is the Likert scale rankings from 1 to 5. In this regression,

the explanatory variables (represented as X1, X2, ..., Xk) are Indicators for each of the

9 types of disabilities (0,1), Comorbidity (0,1) and Co-op (0,1).

3.2.4 Results

Frequency of Disability

Table 3.7 displays the frequencies of disability type by the total number of dis-

abilities selected and by the total number of surveys for the DSO and COOP groups.

At the time of the study, the University reported that 50% of all disabilities regis-

tered were Mental Health Disorders. The 2019 rates of the disabilities registered with

the University for academic accommodations are available in Appendix Table A.8 for

comparison.
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Table 3.7: Frequency of Selection of Disability Type by Total Number of Disabilities

Selected and by Total Number of Surveys

DSO COOP DSO COOP

(i) (ii) (iii) (iv)

by dis. by dis. by surv. by surv.

Type of Disability (%) (%) (%) (%)

Acquired Brain Injury (ABI) 6.5 7 10.8 8.7

Attention Deficit Hyperactive Disorder (ADHD)** 13.7 7.9 22.6 9.8

Autism Spectrum Disorder (ASD) 1.6 3.5 2.7 4.3

Hearing Impairment 1.6 2.6 2.7 3.3

Medical or Chronic Illness 11.1 8.8 18.3 10.9

Mental Health Condition** 49 51.8 80.6 64.1

Mobility/ Dexterity** 4.9 0 4.3 0

Specific Learning Disability 8.5 6.1 14 7.6

Vision Impairment* 2.6 8.8 4.3 10.9

Prefer not to say* 0.3 3.5 0.5 4.3

N 306 114 186 92

Notes: Notes: (i) For the DSO group, a total of 306 disabilities were selected. The frequency by disability

was calculated by the number of times a disability type was selected divided by 306. (ii) For the COOP

group, a total of 114 disabilities were selected. The frequency by disability was calculated by the number

of times a disability type was selected divided by 114. (iii) For the DSO group, 186 surveys are included.

The frequency by survey was calculated by the number of times a disability type was selected divided by

186. (iv) For the COOP group, 92 surveys are included. The frequency by survey was calculated by the

number of times a disability type was selected divided by 92. The following symbols indicate statistically

significant differences of frequency of disability between the two groups for *p ≤ 0.05, **p ≤ 0.005 and

***p ≤ 0.001.

Pearson’s chi-squared test indicates that the DSO group has statistically signif-

icant higher rates of respondents with ADHD, Mental Health Disorders and Mobil-

ity/Dexterity disabilities (there were no students in the COOP group who selected

Mobility/Dexterity). Conversely, there were statistically higher rates of students with
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a Visual Impairment in the COOP group. Surveys in this group were also significantly

more likely to select “prefer not to say” when asked to select disability type compared

to the DSO group. These results held with and without the 12 DSO surveys in a co-op

program.

The number of students with comorbidity (having more than one disability con-

currently) was also evident. In Table 3.8, we compared the frequency of having one,

or more than one disability (comorbid) for the entire sample and then by DSO and

COOP groups. There was a statistically significant difference in the rates of comor-

bidity with the COOP group having less comorbidity than the DSO group. The

significant differences remained when the 12 DSO surveys in a co-op program were

removed from the analysis.

Table 3.8: Frequency of Comorbidity by Group

Number of Disabilities DSO DSO (%) COOP COOP(%)

One Disability* 98 52.7 70 76.1

More than One Disability*** 87 46.8 18 19.6

Prefer Not to Say 1 0.5 4 4.3

Total 186 100 92 100

Notes: The following symbols indicate statistically significant differences of

Comorbidity between the two groups for *p ≤ 0.05, **p ≤ 0.005 and ***p ≤ 0.001.

Participation in WIL

Asking the DSO group if they have had a WIL experience while in University

allowed us to employ Binary Logistic Regression Analysis to determine if the explana-

tory variables of disability type, comorbidity and their perceptions of WIL increase

or decrease the probability of being in WIL presented in Table 3.9.
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Table 3.9: Probability of the DSO Group Engaging in WIL by Disability Type,

Comorbidity and Perceptions of WIL - Binary Logistic Regression

B S.E. p Exp(B) 95% C.I.for EXP(B)

Explanatory Variables Lower Upper

Acquired Brain Injury (ABI) -0.726 0.701 0.301 0.484 0.122 1.913

Attention Deficit Hyperactive Disorder (ADHD) -0.324 0.5 0.517 0.723 0.271 1.928

Autism Spectrum Disorder (ASD) -0.009 1.312 0.995 0.991 0.076 12.974

Hearing Impairment 1.237 1.267 0.329 3.446 0.288 41.255

Medical or Chronic Illness -0.511 0.544 0.348 0.6 0.206 1.744

Mental Health Condition -1.187 0.506 0.019 0.305 0.113 0.822

Mobility/Dexterity 0.903 0.696 0.194 2.468 0.631 9.659

Specific Learning Disability -0.635 0.625 0.31 0.53 0.156 1.805

Vision Impairment 0.93 0.867 0.283 2.535 0.464 13.862

Comorbid -0.277 0.418 0.507 0.758 0.334 1.718

Employers Sensitive Dis. Needs 0.385 0.228 0.091 1.469 0.94 2.297

SWD have Equal Access to WIL -0.567 0.211 0.007 0.567 0.375 0.858

My Uni. Supports me in WIL -0.084 0.267 0.752 0.919 0.545 1.55

Sufficient Services for WIL 0.14 0.226 0.535 1.151 0.738 1.794

Understand WIL Accommodations 0.438 0.172 0.011 1.549 1.107 2.169

Comfortable Disclosing in WIL -0.175 0.147 0.235 0.839 0.629 1.121

Constant -0.275 1.18 0.815 0.759

n = 186

Notes: Students with Disabilities abbreviated to SWD and Work Integrated Learning abbreviated to WIL. B values

(coefficients) are the unstandardized regression weights in the regression equation predicting the dependent from

independent variables. Exp(B) values represent the odds ratios for the B values and are the exponentiation of the

coefficients. S.E is the Standard Error of the regression coefficient. C.I. is the Confidence Interval that indicates with

95% confidence that the range contains the true mean of the population. These ranges are larger due to the smaller

sample size.

Students living with Mental Health Disorders are 3.3 times less likely to engage

in WIL. Two of the six perception questions were also statistically significant predic-

tors of probability of participating in WIL. Those who were more positive that they

understood accommodations in WIL were 1.8 times more likely to be in WIL. How-
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ever, we found a reverse relationship to the question that students with disabilities

have equal access to WIL. Those who were more positive to that question were 1.7

times less likely to be in WIL.

Refer to Appendix Table A.11 for the regression removing the 12 Co-op students

in the DSO group. We also include Table A.13 and Table A.14 with logistic probability

regressions where coefficients are marginal effects.

Accommodations in WIL

Table 3.10 provides descriptive statistics of the frequency of ‘yes’ and ‘no’ re-

sponses to the question: “Have you asked for accommodations for your disability

as it relates to your participation in WIL” by survey group. This data includes all

surveys who have a WIL experience (we excluded students who are in a coop pro-

gram who have not experienced a work term to date). Only 26.3% selected ‘yes’.

The DSO group was statistically significantly more likely to ask for accommodations.

Only 16.3% of the COOP group had asked for accommodations in WIL. On the

other hand, 40% of the DSO group indicated they had asked for accommodations

in WIL. The analysis was ran a second time removing those registered in a Co-op

program in the DSO group and respondents who had registered their disability with

the University in the COOP group. The frequency of asking for accommodation in

WIL held at 40% for the DSO group. However, the COOP respondents who asked

for accommodations in WIL dropped to 10.3% indicating some affect on asking for

accommodations due to receiving academic accommodations with the University.
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Table 3.10: Comparing Response Percents by Group for the Question “Have you

asked for accommodations for your disability as it relates to your participation in

WIL?”

ALL DSO COOP ALL DSO WIL Yes COOP with Dis

WIL Yes WIL Yes WT Yes No Duel No coop WT Yes No dis. reg.

(i) (%) (ii) (%) (iii)(%) (iv)(%) (v) (%) (vi) (%)

Yes 26.3 40* 16.9 23.2 40** 10.3

No 73.7 60 83.1 76.8 60 89.7

N 99 40 59 69 30 39

Notes: (i) Includes all surveys in the DSO group who have engaged in WIL and COOP group who

have experienced at least one work term (WT). (ii) Students in the DSO group who have engaged

in WIL. (iii) Students in the COOP group who have experienced at least one work term (WT).

(iv) Those with duel registration are removed to only include those in the DSO group with WIL

who are not in Co-op and those in the COOP group who are not registered with the disability

services office. (v) Students in the DSO group who have engaged in WIL other than Co-op. (vi)

Students in the COOP group who have experienced at least one work term (WT) who are not

registered with the disability services office. The following symbols indicate statistically significant differ-

ences for asking for accommodations between the two groups for *p ≤ 0.05, **p ≤ 0.005 and ***p ≤ 0.001

Table 3.11 reports the results for the Binary Regression Analysis to measure

what explanatory variables increase or decrease the probability of asking for accom-

modations in WIL. Only students who indicated they had a Medical/Chronic Illness

were statistically less likely to ask for accommodations. We found no other disability

type to be a significant predictor of increasing or decreasing the likelihood of asking

for an accommodation in WIL. With respect to perceptions in WIL, being more pos-

itive that students with disabilities have equal access increases likelihood of asking

for accommodations. However, for two other outcome variables, the reverse is true.

Those surveys with higher rankings regarding their University supporting them in

WIL and their comfort levels disclosing in WIL had significantly less probability of

requesting accommodations in WIL. Specifically, those who were more positive that
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their University supported them in WIL were 4.6 times less likely to ask for accom-

modations. Surveys with more positive rankings about being comfortable disclosing

their disability in WIL were also 2.2 times less likely to ask for accommodations.

Table 3.11: Probability of Asking for Accommodations in WIL by Disability Type,

Comorbidity, Perceptions of WIL and Group for Surveys with WIL Experience -

Binary Logistic Regression

B S.E. p Exp(B) 95% C.I.for EXP(B)

Explanatory Variables Lower Upper

Acquired Brain Injury (ABI) 0.307 1.133 0.786 1.359 0.147 12.533

Attention Deficit Hyperactive Disorder (ADHD) -0.204 1.036 0.844 0.816 0.107 6.217

Autism Spectrum Disorder (ASD) -4.668 2.681 0.082 0.009 0 1.796

Hearing Impairment 1.63 1.778 0.359 5.104 0.156 166.61

Medical or Chronic Illness -2.545 1.17 0.03 0.078 0.008 0.778

Mental Health Condition -1.885 1.061 0.076 0.152 0.019 1.216

Mobility/Dexterity -1.04 1.639 0.526 0.354 0.014 8.774

Specific Learning Disability -0.302 1.527 0.843 0.739 0.037 14.743

Vision Impairment -0.698 1.481 0.637 0.497 0.027 9.073

Comorbid -0.019 0.916 0.984 0.982 0.163 5.916

Employers Sensitive Dis. Needs -0.681 0.441 0.123 0.506 0.213 1.203

SWD have Equal Access to WIL 0.769 0.364 0.034 2.158 1.058 4.401

My Uni. Supports me in WIL -1.535 0.636 0.016 0.216 0.062 0.75

Sufficient Services for WIL 0.479 0.434 0.27 1.614 0.689 3.779

Understand WIL Accommodations -0.449 0.335 0.18 0.638 0.331 1.23

Comfortable Disclosing in WIL -0.786 0.31 0.011 0.456 0.248 0.838

Co-op Survey Group Indicator 0.745 0.859 0.386 2.106 0.391 11.345

Constant 10.466 3.43 0.002 35111.43

n = 89

Continued on next page
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Table 3.11 – continued from previous page

B S.E. p Exp(B) 95% C.I.for EXP(B)

Explanatory Variables Lower Upper

Notes: Students with Disabilities abbreviated to SWD and Work Integrated Learning abbreviated to WIL. B values

(coefficients) are the unstandardized regression weights in the regression equation predicting the dependent from

independent variables. Exp(B) values represent the odds ratios for the B values and are the exponentiation of the

coefficients. S.E is the Standard Error of the regression coefficient. C.I. is the Confidence Interval that indicates with

95% confidence that the range contains the true mean of the population. These ranges are larger due to the smaller

sample size. The 12 surveys in the DSO group who are in a co-op program are removed to ensure all surveys are

unique. The 24 surveys in COOP that indicated registration of a disability with the University were included as the

sample size was too small otherwise.

When analyzing each group separately, we find no statistical significance differ-

ences for any of the explanatory variables regarding accommodations for the DSO

group, even for those registered in a co-op program. However, when we ran the

regression for the COOP group including registration with the University for aca-

demic accommodations as an explanatory variable, registration status was the only

condition that showed an increased probability to ask for accommodations (p ≤ 0.01).

Participation in Co-operative Education

In Table 3.12 we examine the likelihood of being in the COOP group. Students

who identify as having ADHD, Mental Health Disorder, or Specific Learning Disorder

are less likely to be in the COOP Group. We highlight that those with a Specific

Learning Disability are 9.8 less likely to be in the COOP group. The reverse is true for

Visual Impairment as students who live with that disability are 7.6 times more likely

to be in the COOP group. Students who are living with more than one disability are

6.1 times less likely to be in the COOP group. Those in the COOP group are also

2.5 times more probable of being more positive about employers supporting them in

WIL. Interestingly, being uncomfortable disclosing a disability in WIL also increases

the likelihood of being in the COOP group.
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Table 3.12: Probability of Being in the COOP Group Compared with the DSO Group

by Disability Type, Comorbidity and Perceptions of WIL - Binary Logistic Regression

B S.E. p Exp(B) 95% C.I.for EXP(B)

Explanatory Variables Lower Upper

Acquired Brain Injury (ABI) -1.370 0.715 0.056 0.254 0.063 1.033

Attention Deficit Hyperactive Disorder (ADHD) -1.362 0.627 0.030 0.256 0.075 0.875

Autism Spectrum Disorder (ASD) -0.457 1.462 0.755 0.633 0.036 11.125

Hearing Impairment -1.037 1.571 0.509 0.355 0.016 7.702

Medical or Chronic Illness -0.767 0.593 0.196 0.465 0.145 1.485

Mental Health Condition -1.062 0.532 0.046 0.346 0.122 0.982

Specific Learning Disability -2.287 1.087 0.035 0.102 0.012 0.855

Vision Impairment 2.029 0.810 0.012 7.609 1.556 37.216

Comorbid -1.814 0.488 0.000 0.163 0.063 0.424

Employers Sensitive Dis. Needs 0.897 0.231 0.000 2.451 1.558 3.857

SWD have Equal Access to WIL -0.130 0.175 0.458 0.878 0.622 1.238

My Uni. Supports me in WIL -0.255 0.263 0.333 0.775 0.463 1.298

Sufficient Services for WIL 0.312 0.219 0.153 1.367 0.890 2.098

Understand WIL Accommodations 0.049 0.163 0.763 1.050 0.763 1.446

Comfortable Disclosing in WIL -0.442 0.140 0.002 0.643 0.488 0.846

Constant 1.118 1.187 0.346 3.059

n = 242

Notes: Students with Disabilities abbreviated to SWD and Work Integrated Learning abbreviated to WIL. B values

(coefficients) are the unstandardized regression weights in the regression equation predicting the dependent from

independent variables. Exp(B) values represent the odds ratios for the B values and are the exponentiation of the

coefficients. S.E is the Standard Error of the regression coefficient. C.I. is the Confidence Interval that indicates with

95% confidence that the range contains the true mean of the population. These ranges are larger due to the smaller

sample size. For this analysis, the 12 DSO surveys in a co-op program and the 24 COOP surveys with disability

registration with the University are removed.

Perceptions of WIL by Characteristics

To explore further the effect of perceptions of WIL, we moved the Likert scale

questions as response variables and ran Ordinal Regression Analysis with disability
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type, comorbidity and group as the explanatory variables. We report results by the

DSO group and COOP group individually and then with both groups combined.

The first analysis in Table 3.13 only includes surveys from the DSO group. Stu-

dents who live with ASD are more likely to report negatively that the University sup-

ports them in WIL. Having a Hearing Impairment increases probability for positive

feelings about University supports, services and understanding of accommodations in

WIL. Those with Mental Health Disorders, however, are more likely to be negative to

understanding WIL accommodations. We also find that even though students living

with a Medical/Chronic Illness are more likely to be positive about their understand-

ing of accommodations, they are more likely to be negative about being comfortable

disclosing. Refer to Appendix Table A.12 for results with the 12 students in the DSO

group registered in a co-op program removed for comparison.

Table 3.13: Perceptions of WIL for the DSO Group by Disability Type and Comor-

bidity - Ordinal Regression

Explanatory Variables Employers Equal University Sufficient Under. Comfort

Sensitive Access Supp. Me Services Accomm. Disclose

ABI 0.113 0.355 0.262 0.518 0.145 0.366

(0.451) (0.449) (0.462) (0.451) (0.453) (0.452)

ADHD -0.132 0.177 -0.086 0.168 0.364 -0.089

(0.333) (0.335) (0.342) (0.334) (0.338) (0.332)

ASD -1.702* -1.346 -1.783* -1.401 -1.767* 0.326

(0.87) (0.86) (0.863) (0.856) (0.913) (0.834)

Hearing -0.408 0.748 2.342* 1.836* 2.058* 0.738

(0.851) (0.847) (0.907) (0.898) (0.97) (0.87)

Medical/Chronic -0.468 -0.703* -0.141 -0.238 0.83* -0.996*

(0.353) (0.359) (0.36) (0.353) (0.363) (0.355)

Mental Health -0.423 -0.162 0.392 -0.346 -0.784* -0.427

(0.363) (0.361) (0.373) (0.362) (0.372) (0.364)

Mobility/Dexterity -0.043 -0.235 -0.298 -0.585 -0.885 0.517

(0.505) (0.505) (0.517) (0.503) (0.512) (0.506)

Specific LD 0.088 0.35 0.157 0.725 0.661 0.219

Continued on next page
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Table 3.13 – continued from previous page

Explanatory Variables Employers Equal University Sufficient Under. Comfort

Sensitive Access Supp. Me Services Accomm. Disclose

(0.399) (0.396) (0.408) (0.399) (0.411) (0.399)

Vision -0.39 -0.275 -0.091 0.214 0.215 -0.602

(0.686) (0.682) (0.698) (0.679) (0.688) (0.677)

Comorbid -0.234 -0.15 -0.348 0.024 0.072 -0.119

(0.274) (0.273) (0.281) (0.272) (0.276) (0.272)

n = 186

Notes: The first row of numbers for each Explanatory Variable are the Regression Coefficients

and the numbers in brackets below are the Standard Errors. The following symbols indicate

statistically significant differences in rankings of the WIL Perception questions for *p ≤ 0.05,

**p ≤ 0.005 and ***p ≤ 0.001.

The COOP group only reports statistically significant differences by character-

istics for the perception question regarding employer support (Refer to Table 3.14).

Four disabilities show higher probability to being positive to employers: ADHD, Med-

ical/Chronic, Mental Health Disorder and Vision Impairment. We also highlight that

comorbidity negatively impacts the likelihood of perceiving employers as supportive.

Table 3.14: Perceptions of WIL for the COOP Group by Disability Type and Comor-

bidity - Ordinal Regression

Explanatory Variables Employers Equal University Sufficient Under. Comfort

Sensitive Access Supp. Me Services Accomm. Disclose

ABI 2.423 0.33 -1.039 -0.214 -0.295 -0.52

(1.269) (1.175) (1.231) (1.196) (1.205) (1.201)

ADHD 4.162* 1.036 0.763 0.344 -0.234 0.946

(1.406) (1.268) (1.321) (1.289) (1.299) (1.307)

ASD 2.206 -0.268 -1.277 -0.016 0.196 0.859

(1.402) (1.324) (1.392) (1.352) (1.374) (1.378)

Hearing 2.781 0.416 1.898 1.72 0.377 2.713

(1.691) (1.589) (1.698) (1.681) (1.641) (1.737)

Medical/Chronic 3.907* 1.337 -0.941 0.082 0.349 1.665

Continued on next page
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Table 3.14 – continued from previous page

Explanatory Variables Employers Equal University Sufficient Under. Comfort

Sensitive Access Supp. Me Services Accomm. Disclose

(1.538) (1.414) (1.472) (1.435) (1.448) (1.454)

Mental Health 2.849* 0.796 -0.303 -0.506 -0.716 0.048

(1.333) (1.231) (1.284) (1.252) (1.264) (1.265)

Specific LD 2.502 1.442 -1.404 0.484 -1.557 -0.461

(1.606) (1.519) (1.585) (1.544) (1.565) (1.56)

Vision 3.595* 1.354 0.089 0.69 0.136 2.037

(1.452) (1.352) (1.388) (1.357) (1.365) (1.386)

Comorbid -4.665** -1.486 0.278 -0.871 -0.28 -0.97

(1.636) (1.494) (1.552) (1.514) (1.524) (1.538)

n = 92

Notes: The first row of numbers for each Explanatory Variable are the Regression Coefficients

and the numbers in brackets below are the Standard Errors. The following symbols indicate

statistically significant differences in rankings of the WIL Perception questions for *p ≤ 0.05,

**p ≤ 0.005 and ***p ≤ 0.001. Mobility/Dexterity is not included as there are no surveys in the

COOP group with this disability.

Finally, we repeat the analysis on both groups combined in Table 3.15 and in-

clude an indicator for the COOP group. Surveys in the COOP group are more likely

to be positive that employers are sensitive to their disability related needs and that

they understand accommodations in WIL. Students with Hearing Impairment have

a greater probability to report positively to both the University supporting them

and their understanding of accommodations. Having a Medical/Chronic Illness in-

creases likelihood of understanding accommodations in WIL. Furthermore, students

indicating a Mental Health Disorder are less likely to be positive that they understand

accommodations and that they are comfortable disclosing in WIL.
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Table 3.15: Perceptions of WIL for All Students with Disabilities by Disability Type,

Comorbidity and Group - Ordinal Regression

Explanatory Variables Employers Equal University Sufficient Under. Comfort

Sensitive Access Supp. Me Services Accomm. Disclose

ABI 0.243 0.131 0.225 0.431 0.228 0.234

(0.404) (0.4) (0.413) (0.405) (0.403) (0.4)

ADHD 0.088 0.087 0.039 0.255 0.342 -0.001

(0.318) (0.318) (0.326) (0.319) (0.321) (0.314)

ASD -1.354 -0.828 -1.151 -0.816 -1.284 0.415

(0.774) (0.761) (0.78) (0.755) (0.781) (0.755)

Hearing -0.344 0.552 2.205* 2.554 1.336** 0.712

(0.848) (0.838) (0.898) (0.972) (0.878) (0.861)

Medical/Chronic -0.37 -0.582 -0.326 -0.194 0.771* -0.611

(0.328) (0.331) (0.336) (0.328) (0.334) (0.325)

Mental Health -0.55 -0.136 0.147 -0.456 -0.609* -0.693*

(0.314) (0.311) (0.32) (0.314) (0.316) (0.314)

Mobility/Dexterity 0.109 -0.527 -0.458 -0.696 -0.781 0.514

(0.522) (0.525) (0.537) (0.521) (0.525) (0.521)

Specific LD 0.075 0.243 0.023 0.526 0.539 0.345

(0.398) (0.395) (0.408) (0.398) (0.407) (0.398)

Vision -0.417 0.274 -0.107 0.539 0.054 0.272

(0.504) (0.51) (0.512) (0.503) (0.501) (0.497)

Comorbid -0.178 -0.067 -0.293 -0.107 -0.115 0.059

(0.264) (0.262) (0.271) (0.263) (0.264) (0.261)

COOP group Indicator 1.46*** 0.421 0.421 0.735 0.375* -0.562

(0.316) (0.299) (0.309) (0.303) (0.301) (0.299)

n = 242

Notes: The first row of numbers for each Explanatory Variable are the Regression Coefficients

and the numbers in brackets below are the Standard Errors. The following symbols indicate

statistically significant differences in rankings of the WIL Perception questions for *p ≤ 0.05,

**p ≤ 0.005 and ***p ≤ 0.001. Mobility/Dexterity is not included as there are no surveys in the

COOP group with this disability.

To increase our understanding of these variances in their perceptions of WIL by

characteristics, Mann-Whitney U non-parametric tests are employed to compare the

mean ranks of survey questions (each value assigned a rank, all ranks summed and
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divided by total) by different characteristics. Due to the smaller sample size and the

dependant variable not normally distributed, this method provides an opportunity

to measure if there is a statistically significant difference to their perceptions of WIL

as being more negative or more positive. We compare responses between the follow-

ing characteristics: 1) DSO group and COOP group; 2) DSO with WIL experience

and DSO without WIL experience; 3) DSO with one disability and DSO with more

than one disability; 4) COOP with Work Term experience and COOP without Work

Term experience; 5) COOP with disability registration and COOP without disabil-

ity registration; and, 6) COOP with one disability and COOP with more than one

disability.

We report here only statistically significant differences in rankings of questions

by group characteristic in Table 3.16. Refer to Appendix Tables A.17, A.18, A.19,

A.20, A.21, A.22 for the results in their entirety.

The question regarding their University supporting them in WIL showed no sta-

tistically significant differences for any of the conditions. We also find no differences

in rankings of questions between those in the DSO group who have one disability

compared to the DSO group with more than one disability. The DSO group com-

pared to the COOP group is more negative about employer supports, having equal

access, and that sufficient services are available to support them in WIL. However,

the DSO group is more positive to the question about disclosing in WIL compared

to the COOP group. When we isolate the DSO group and compare perceptions of

WIL by those with and without a WIL experience, those with WIL rank the question

about understanding accommodations in WIL more positively. When we isolate the

COOP group and compare responses by those with one and more than one disability,

students with more than one disability are more negative when ranking their under-

standing of accommodations in WIL and their perception of employers. Students

with a Co-op Work Term experience are more negative regarding sufficient services

available in WIL, more negative to their understanding of WIL accommodations and
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more negative about their comfort disclosing in WIL. We highlight the opposite out-

come occurred for the DSO group. Having a WIL experience increased their positive

response to understanding accommodations in WIL. When comparing the COOP

group by registering their disability with the University, those students who are reg-

istered are more negative about employers compared to those Co-op students who

have not registered.

Table 3.16: Comparing Differences in Rankings of WIL Perception Questions by

Group Characteristics - Mann-Whitney U Test

Perception Question by Comparison Group N Mean Rank

Employers Sensitive to Dis. Needs

(i) By Group
DSO*** 173 105.81

COOP 68 159.64

(iv) COOP by Disability Registration
COOP Reg with Uni No* 68 49.57

COOP Reg with Uni Yes 23 35.43

(v) COOP by Comorbidity
COOP Comorb No** 70 47.01

COOP Comorb Yes 18 34.72

SWD have Equal Access to WIL

(i) By Group
DSO* 172 114.31

COOP 67 134.61

Sufficient Services for WIL

(i) By Group
DSO** 172 111.73

COOP 68 142.68

(iii) COOP by Work Term Experience
COOP WT No** 33 56.58

COOP WT Yes 59 40.86

Understand WIL Accommodations

Continued on next page
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Table 3.16 – continued from previous page

Perception Question by Comparison Group N Mean Rank

(ii) DSO by WIL Engagement
DSO WIL No** 141 85.83

DSO WIL Yes 42 112.71

(iii) COOP by Work Term Experience
COOP WT No* 33 53.47

COOP WT Yes 59 42.6

(v) COOP by Comorbidity
COOP Comorb No* 70 47.17

COOP Comorb Yes 18 34.11

Comfortable Disclosing in WIL

(i) By Group
DSO* 174 127.16

COOP 68 107.01

(iii) COOP by Work Term Experience
COOP WT No*** 33 59.98

COOP WT Yes 59 38.96

Notes: (i) DSO group by COOP group. (ii) DSO group by WIL engagement. (iii) COOP group

by Work Term experience. (iv) COOP group by registration for a disability with University.

(v) COOP group by comorbidity. There were no statistically significant differences by any

group characteristics to the question that their University supports them in WIL. Students

with Disabilities abbreviated to SWD and Work Integrated Learning abbreviated to WIL.

The following symbols indicate statistically significant differences by group characteristics for

*p ≤ 0.05, **p ≤ 0.005 and ***p ≤ 0.001. For the DSO and COOP group comparison, the 12

DSO surveys in a co-op program and the 24 COOP surveys with disability registration with

the University are removed.

Perceptions of Disability Related Supports and Competencies by Aca-

demics and WIL

To explore differences in rankings of perception questions about disability ser-

vices, knowledge about accommodations and comfort levels disclosing for WIL and

Academics, Wilcoxon signed-rank tests were used to measure if the rankings are sig-
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nificantly more negative or positive between three pairs of related questions. In this

case, we compare the same question in the Academic and WIL context. In Table 3.17

we chart the significant differences in responses regarding: 1) perception of disability

supports provided by the University; 2) their understanding of accommodations; and,

3) their comfort levels disclosing.

Table 3.17: Comparing Related Responses by WIL and Academic Contexts -

Wilcoxon Signed-Rank Test

Groups Test Statistics

My university

provides

disability

supports in:

1. WIL

2. Academics

I have

a good

understanding of

accommodations in:

1. WIL

2. Academics

I am

comfortable

disclosing in:

1. WIL

2. Academics

ALL Students with Disabilities Z -5.416 -7.578 -5.136

Asymp. Sig. (2-tailed) 0.000 0.000 0.000

N 241 239 242

DSO Z -6.641 -8.227 -4.584

Asymp. Sig. (2-tailed) 0.000 0.000 0.000

N 173 171 174

DSO with WIL Z -3.788 -2.317 -1.341

Asymp. Sig. (2-tailed) 0.000 0.020 0.180

N 30 30 30

DSO without WIL Z -5.567 -7.898 -4.511

Asymp. Sig. (2-tailed) 0.000 0.000 0.000

N 143 141 144

COOP Z -1.026 -0.393 -2.240

Asymp. Sig. (2-tailed) 0.305 0.695 0.025

N 68 68 68

COOP with Work Term Z -0.632 -2.049 -1.032

Continued on next page
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Table 3.17 – continued from previous page

Groups Test Statistics

My university

provides

disability

supports in:

1. WIL

2. Academics

I have

a good

understanding of

accommodations in:

1. WIL

2. Academics

I am

comfortable

disclosing in:

1. WIL

2. Academics

Asymp. Sig. (2-tailed) 0.527 0.040 0.302

N 29 29 29

COOP without Work Term Z -.820 -1.669 -3.338

Asymp. Sig. (2-tailed) 0.412 0.095 0.001

N 39 39 39

Notes: For this analysis, the 12 DSO surveys in a co-op program and the 24 COOP surveys with disability

registration with the University are removed.

The data shows that when all students with disabilities are included, they are

statistically more negative in all three instances in their responses to WIL questions

compared to Academics. When we ran the analysis by group, the DSO group is

the driver of the difference responses by context. The strength of the differences

between the responses for the COOP group is much lower, with no statistically sig-

nificant differences comparing their perceptions of disability supports provided by

the University. Within the DSO group by WIL engagement, although all students

are significantly more negative about WIL for all three pairs of questions, the DSO

respondents without a WIL experience report the strongest differences between their

negative responses related to WIL and their positive responses related to Academics.

We also ran the analysis within the COOP group comparing those who have

completed a Work Term with those who have not completed a Work Term. The

Co-op Work Term group show no statistically significant differences for all three re-

lated pairs of questions. Those students who have yet to experience a Work Term

showed no differences in their perceptions of University disability supports in WIL

versus Academics, but they are statistically significantly more negative about their
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understanding of accommodations in WIL and about disclosing in WIL compared to

Academics. We also highlight that the COOP group without a Work Term show sim-

ilar statistics to the DSO surveys without WIL about their comfort levels disclosing.

3.2.5 Discussion

Barriers to Engaging in WIL

The results provide strong evidence that the presence of having a Mental Health

Disability significantly reduces the likelihood of engaging in WIL. As WIL continues

to grow to meet government directives, providing supports for students with Mental

Health Disorders will be imperative for them to be able to access the programs that

support their transition from school to work. If not, the largest cohort of students

with disabilities on university campuses will be disadvantaged compared to their non-

disabled peers when they enter the labour market upon graduation. Those in WIL

also have a higher probability to be negative that students with disabilities have equal

access to WIL, suggesting that barriers to WIL occur during the experience, and are

not perceived prior to engagement. More research is needed to explore this counter-

intuitive result. Having more than one disability (comorbid) may also be a barrier to

entry to an opt-in co-op program, as is having a Mental Health Disorder, ADHD or

Mobility/Dexterity disability. To be an accredited co-op program, students must be

paid; however, Internships, Field Experiences and Mandatory Professional Practices

are often unpaid, leaving the potential for students with these types of disabilities

and/or more than one disability to be at a financial disadvantage compared with those

in co-op. Negative perceptions that employers will support their disability-related

needs reduced the probability of being in WIL and of being in a co-op program.
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Barriers to Disclosure and Accommodations

Students with disabilities in WIL are not requesting accommodations, report lack

an understanding about the accommodations they need in WIL and are negative that

they are comfortable disclosing in WIL. In fact, 80% to 90% of Co-op students who are

working in full-time paid employment situations are doing so without accommodations

for their disabilities. Furthermore, surveys that report asking for accommodations

are more likely to be negative about employer support and disclosing in WIL. Similar

to the likelihood of being in WIL, asking for accommodations negatively impacts

perceptions of WIL.

The COOP group is also more positive about employers but less likely to be

comfortable disclosing in WIL and less likely to ask for accommodations. We hesi-

tatingly hypothesize that certified co-op programs are full-time and paid experiences

in a workplace and may not be as flexible as other forms of WIL that may be unpaid

and/or reduces hours. Furthermore, other forms of WIL are often embedded in the

Academic units like Mandatory Professional Practices, Field Experiences and Intern-

ships which may provide different access to supports. The DSO group may also be

more negative about employers if receiving accommodations for academics impacts

their expectations of accommodations in a workplace. This warrants further study.

Another interesting finding was that those who registered their disability for academic

support are significantly more likely to ask for accommodations. The Disability Ser-

vices Office’s mandate is to provide support for academic pursuits. These findings

suggest that receiving support for asking for accommodations in an academic setting

may be a transferable skill to WIL.

The lack of disclosure both at the Co-op Education and University level was

staggering. At the time of our study, 23 Co-op students had disclosed to the Co-op

office that they had a disability; yet, 92 Co-op survey respondents indicated they had

a disability. In addition, 23 (one skipped the question) of the 92 indicated they are
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registered for academic accommodations (unfortunately as the survey was anonymous,

we can not determine if it is the same 23). This means that 75% of respondents in

the COOP group did not register their disability with the University for academic

accommodations or inform the Co-op office that they have a disability. The University

recently published a report that only 25% of students who had met with a professional

about a mental health concern registered to receive academic accommodation with

the University. Our results support the campus-wide data that a mere one quarter of

students with disabilities have disclosed to the University; therefore, three quarters of

students with disabilities are not receiving any support for academic accommodations.

This has far-reaching consequences for higher education in Canada.

Policy Recommendations

From a policy perceptive, the governing body for Co-op and WIL in Canada, Co-

operative Education and Work-Integrated Learning (CEWIL), mandates that Co-op

Work Terms be a minimum of 35 hours per week to receive official Co-op accred-

itation.7 Hiring students from an accredited program helps employers qualify for

the Ontario Co-operative Education Tax Credit (similar credits are offered in other

Provinces).8 Requiring full-time hours for Co-op Work Terms may be a systemic

barrier to participation for students with disabilities, especially for those with Mental

Health Disorders. Flexible and reduced hours is the most common work modification

for this disability type [99] and providing accommodations promotes a workplace cul-

ture of inclusivity for mental health related disabilities [120]. Youth with psychologi-

cal disabilities transitioning into employment were most likely to report the need for

soft accommodations (e.g., flexible work schedules, assistance with self-management)

and health benefits (e.g., prescription drugs, counseling appointments) compared to

other types of disabilities [76]. We therefore recommend Co-op policy modifications

allowing for flexible and/or reduced hours. In addition, Co-op tax credit requirements

7https://www.cewilcanada.ca/faq-hours-of-work.html
8https://www.fin.gov.on.ca/en/credit/cetc/
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need to be modified in kind to ensure employers can accommodate students without

financial penalty. Likewise, Field Experiences, Mandatory Professional Practices and

Internships should include accommodations for flexible and reduced hours, especially

if there is a threshold of mandatory WIL hours to receive a certification, diploma or

degree. Policy ensuring students can qualify and have access to health benefits during

the periods they participate in a WIL activity may also increase participation rates

for students with disabilities.

The results sadly show that those who have engaged in WIL are more likely to

be negative that sufficient services are available for them to succeed in WIL. This

was particularly evident regarding disclosure and accommodations. Students who

asked for accommodations in WIL are more negative that the University supported

them. In addition, policies to ensure that universities and WIL employers are offering

accommodations to students with disabilities in WIL is also required, especially for

students in unpaid, precarious work situations as they may be particularly vulnerable.

3.2.6 Conclusion

On a positive note, the findings from this research support that students with dis-

abilities who have had a WIL experience do have an increased capacity to understand

what accommodations they need in WIL and report feeling more comfortable to dis-

close in WIL compared to students who have not had a WIL experience. Furthermore,

students were much more positive about disability supports regarding academics pro-

viding some framework for extension of these effective disability services into the WIL

sphere. Another notable finding from this research is the impact of their perception

of employer support of their disability-related needs and their likelihood of engaging

in WIL and asking for accommodations. Higher education relies on finding WIL em-

ployers that share similarly values on inclusivity [113]. Strategically, recruiting WIL

employer partners who provide accessible workplaces may be a way Canadian uni-

versities can reduce barriers to WIL for this demographic. Moreover, WIL employers
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can help students to self-advocate for accommodations by promoting the benefits of

disclosure in their workplace [89] and build their competencies in supporting workers

with disabilities [90].

This research is beneficial in that it provides evidence that students with dis-

abilities are not participating in WIL, especially those with Mental Health Disorders,

and that universities may not be providing the same supports for students with dis-

abilities to succeed in WIL as they do for Academics. Students with disabilities are

struggling with understanding the accommodations they require and overcoming their

discomfort in disclosing their disability in a WIL setting. Future research is needed

to confirm if these results are similar at other universities in Ontario and the rest

of Canada. Additional specifications for severity of disability and other background

characteristics would be beneficial. Research examining the WIL experiences by spe-

cific Mental Health Disorder (e.g., Depression, Bi-Polar, Anxiety) may also increase

understanding of the appropriate accommodations required to succeed in WIL. We

recommend more research, particularly pre and post Co-op Work Term surveys, to

examine the variables that impact asking for accommodations in WIL. We also sug-

gest more research to determine to what extent disability professionals who are in

roles to provide academic guidance are supporting students in WIL activities. To

our knowledge, no other research has analyzed the likelihood of participating in WIL

by disability characteristics. As such, this research is exploratory to examine trends

that have never been researched before. Future studies should implement a priori

hypothesis and control for multiple comparisons to add more insight into barriers to

WIL for students with disabilities in university.
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Chapter 4

Utilizing Term Frequency-Inverse Document

Frequency (TFIDF) for Important Keywords in

Job Descriptions

4.1 Evidence of Big Five Personality Traits in Job Descrip-

tions Recruiting University Students: A Case Study of

One Ontario University

4.1.1 Introduction

Labour market entry and persistence rates for young Canadians is of concern

in Canada [87][18]. There is also a growing body of research that demonstrates

that cognitive skills (e.g., memory, intellect) are only one aspect of employment suc-

cess. Non-cognitive skills (e.g., interpersonal, motivation) are also markers of positive

employment outcomes, especially those soft skills needed to quickly adapt to a dy-

namically changing global economy. Employers are more apt to hire for cultural ‘fit’

and industry is actively recruiting employees with soft skills like flexibility, resiliency

and motivation [4]. As higher education prepares youth to transition into the labour

market, fostering the development of their non-cognitive skills is increasingly as im-

portant as fostering the development of their cognitive skills. To facilitate school

to work transition, higher education would benefit from determining the personality

traits required for their graduates to succeed in securing employment in their chosen
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occupation. This research can also guide employers to write job descriptions that

attract the types of candidates who will thrive in their workplaces.

Using the keyword extraction technique of Term Frequency-Inverse Document

Frequency (TFIDF) on a collection of job descriptions, we compute the keyword as-

sociated weights with the Big Five Personalty Traits: Openness (to experience); Con-

scientiousness; Extroversion; Agreeableness; Emotional Stability (negative for Neu-

roticism) to explore what traits are more or less referenced by job category. The job

descriptions analyzed were scraped from 39,483 job postings advertised on a Univer-

sity Co-op and Career on-line job board from May 1, 2013 to May 1, 2020.

This research will benefit both students and educators in that it provides evidence

of the non-cognitive skills that may be most in demand by employers by job category.

In addition, the findings can provide insight into what personality traits may be

required to transition into a labour market with unprecedented rates of unemployment

due to the pandemic [6]. Furthermore, the findings can provide direction to employers

about the keywords they may want to include in their job postings to attract their

preferred candidates.

4.1.2 Related Work

Research finds that non-cognitive skills are just as, if not more important, for

educational, personal, and career success throughout one’s life cycle [79][124]. Psy-

chology and Labour Market Economics are two disciplines that have studied the

interactions between personality traits and mental well-being and career success, re-

spectively. One of the most widely accepted and proven scientific assessment tools is

the NEO Personality Inventory used to measure the prevalence of an individual’s five

personality traits: Openness (to new experiences); Conscientiousness; Extroversion;

Agreeableness; Neuroticism [44].

Costa and McCrae (1992) detail the factors of each personality trait [45]. Open-

ness refers to being open to new experiences and ideas. People who rate high in
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this trait enjoy exploration and are described as intelligent, creative, and value indi-

vidualism over conformity. Conscientiousness describes people who prefer logic and

order. They are very dependable, competent and self-disciplined. People who rate

high for the Extroversion trait are considered assertive, gregarious and energetic peo-

ple. Those who rate high for Agreeableness are the friendly sorts. They are warm,

considerate and compassionate. Neuroticism is the trait associated with the inability

to delay gratification. People who score high for this trait are self-indulgent, anxious

and depressed [45].

Known as the Big Five or the acronym OCEAN, this personality inventory has

been applied in the employment sphere to determine if there are traits that are better

suited to particular occupations [46]. In addition, there is evidence that personality

traits can increase or decrease workplace incivility [30]. The Big Five have been

proven to affect the likelihood of engaging in unethical behaviour at work [129] and

predicting employees’ standpoints on diversity in the workplace [19].

Computational Science tools are increasing our understanding of these relation-

ships by allowing us to collect and analyze bigger datasets. Applying open vocab-

ulary analysis, Schwartz et al. (2013) determined that certain words, phrases and

topics were correlated with particular Big Five personality traits [125]. A literature

survey on research in this area reported promising results that models can predict

with some level of accuracy posters’ personality traits from social media corpora [25].

With a reasonable degree of reliability, Term Frequency-Inverse Document Frequency

(TFIDF) could determine the personality traits, in this case DiSC (Dominance, Influ-

ence, Steadiness, Conscientiousness) and MBTI (Myers-Briggs Type Indicator) from

LinkedIn profiles [115]. Neural network models and classical language models have

also been shown to track career advancement from on-line profiles [131]. Recently,

Peñalvo et al. (2018) reported success in applying Machine Learning techniques to

predict students’ employability and employment success after graduation [114]. Var-

ious data science techniques have also been used to rapidly perform, without human
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aid, content analysis of job descriptions to determine the technical and interpersonal

skills required for the roles [130][84][131][83].

A recent study cited interpersonal abilities, listening skills and social responsi-

bility as some of the most valued competencies employers want in new graduates [26].

Executives cited soft-skills as just as important as hard skills for today’s workers

and want employees who act with integrity, are courteous and have a strong work

ethic [118]. Another report projected that three of the five skills required in the fu-

ture labour market will be soft skills, in particular, being service-oriented, being able

to mentor and train others and being able to persuade people.1 Our analysis will

determine if and to what extent employers are including important terms referencing

preferred personality traits in their job descriptions.

4.1.3 Data Sources

The dataset used in this research is comprised of job descriptions accessed from

an on-line job board hosted by a medium-sized (≈ 30, 000 students) comprehensive

University in Southern Ontario, Canada. This job board posts a variety of job op-

portunities from employers looking to hire university students, soon to be graduates,

and/or alumni. The platform has two portals, Co-op and Career. The Co-op portal

is only accessible to students registered in a Co-operative Education program at the

University and posts paid, full-time roles that are 4, 8, or 12 months in duration

depending on the Co-op Work Term sequence of that discipline. The Career portal

can be accessed by all students on campus, including recent graduates. This por-

tal posts part-time, contract, internships, seasonal and full-time roles to the entire

campus community.

Job postings that were available to students between May 1, 2013 and May 1,

2020 from both portals that met the criteria were downloaded resulting in a dataset

of 39,483 job descriptions. For more accurate comparisons between Co-op and Career

1https://brookfieldinstitute.ca/report/ahead-by-a-century-employment-in-2030/
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roles, only full-time and paid roles from the Career portal were included in the anal-

ysis. The Department had transitioned to a new enterprise software program in 2012

and the previous job postings were no longer accessible. To prepare the job descrip-

tions for analysis, stopwords and punctuation were removed, the text was converted

to lower case and stemming was applied.

To facilitate accounting and more seamless search functions, the Co-op and Ca-

reer office, in collaboration with the employer, indicates a job category field before

the posting is viewable to the campus community. For the entire dataset, 31 job

categories were reported. Table 4.1 lists the names for job categories (recorded ex-

actly as written in the job category field) and numbers of job descriptions by Coop

or Full-Time - henceforth referred to as job type. Some job categories have very few

job descriptions because the University does not teach the disciplines associated with

a job category and/or does not offer a Co-op program for those disciplines.

In some cases, the employer re-posted a job description with the exact same

text in the same year. The ‘ALL’ column represents the entire dateset. The ‘No

Duplicates’ column reports the number of job descriptions remaining after repetitive

job descriptions that appear more than once per year are removed. After removing

10.59% duplicates from Co-op job postings and 24.43% of duplicates from full-time

jobs, a total of 32,808 job descriptions remain in the “No Duplicates” subsample.

For the main analysis, we focus our analysis on the original dataset containing

all job descriptions.2 As a sensitivity check, we perform the same analysis on the

dataset without duplicates; we report some of these results in the main tables, and

some results in the Appendix. The distribution of jobs descriptions with keywords is

the same with or without the duplicates, and the main results do not change when

the duplicates are removed from the analysis.

2The justification for keeping the duplicates in the main analysis is that students are being recruited each
time a job description is added to the job board, and if some of the duplicates contain descriptors of traits,
then these traits are being requested at a greater frequency.
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Table 4.1: Numbers of Job Descriptions for ALL and No Duplicates Datasets by Job

Category and Job Type from May 1, 2013 to May 1, 2020

ALL No Duplicates

Job Category Co-op Full-time Co-op Full-time

Accounting 1,136 675 998 562

Administrative (Office/Support) 285 428 256 358

Agriculture 393 1,783 340 1,532

Arts/Culture/Heritage/Language 40 89 38 62

Banking/Finance 1,488 795 1,445 528

Child Care/Teaching 179 433 143 320

Customer Service 71 553 55 379

Engineering 4,323 1,874 3,738 1,396

Environmental/Resource Management 942 282 878 266

Food Processing 488 466 385 392

Government 582 191 503 182

Healthcare 67 218 56 183

Hospitality/Tourism 243 497 214 424

Human Resources/Recruiting 256 212 247 188

Insurance 76 183 76 127

International Development 6 47 6 47

IT 4,090 2,485 3,613 1,720

Landscape Architecture 21 301 16 241

Law/Law Enforcement 26 46 26 34

Management - Business/Consulting/General 258 575 241 408

Manufacturing 234 350 193 277

Marketing/Communications/Public Relations 2,853 1,071 2,622 834

Nutrition 8 43 6 35

Real Estate/Property Management 398 458 359 394

Research 1,096 299 998 241

Sales/Business Development 461 2,138 432 1,231

Science/Labs/Pharmaceutical 991 436 919 335

Social Service/Recreation 232 267 189 241

Continued on next page
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Table 4.1 – continued from previous page

ALL No Duplicates

Job Category Co-op Full-time Co-op Full-time

Supply Chain - Logistics/Operations/Purchasing 189 297 172 231

Utilities 11 8 11 8

Veterinary/Animal Science 25 515 19 438

Total 21,468 18,015 19,194 13,614

Duplicates (%) 10.59 24.43

Notes: The ALL dataset includes the entire collection of job descriptions. The No Duplicates dataset

removes any subsequent job descriptions with the exact same text if it appears more than once in

the same year.

4.1.4 Methodology

In this section, we give a detailed overview of the methodology employed for

understanding and analyzing the presence of adjectives associated with Big Five per-

sonality traits in job descriptions. We use a set of adjectives associated with Big

Five personality traits to create a keyword dictionary. Next we use Term Frequency-

Inverse Document Frequency (TFIDF) to compute scores for these keywords with the

goal of gauging their importance and relevance in the job description collection - also

referred to as the corpus. The corpus in this analysis is the entire collection of 39,483

job descriptions.

Big Five Keyword Dictionary

The Big Five keyword dictionary is comprised of keywords corresponding to

each of the Big Five personality traits. The source for the dictionary was created

from the research paper “Evidence for the Big Five in Analyses of Familiar English

Personality Adjectives” [123]. Saucier and Goldberg (1996) concluded that familiar

adjectives used in the English language to describe personality traits have a “crystal-

clear representation of the Big Five” [123, p. 76]. Following the threshold set by the
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authors, adjectives with a factor loading equal or greater than 0.30 were included

in the Big Five keyword dictionary. For example, the term ‘organized’ had a factor

loading of 0.65 for the Conscientiousness trait. Therefore, the term ‘organized’ is

included in the list of keywords for Conscientiousness. In some occurrences, the

adjective met the threshold in two traits (e.g., ‘genial’ had values of over 0.30 for

Openness and Agreeableness). As such, ‘genial’ is included in lists for both traits.

Saucier and Goldberg (1996) also listed the undesirable adjectives associated

with the trait. Following the previous example, the adjective ‘unorganized’ had a

value of -0.64 for the Conscientiousness trait. Based on the assumption that employ-

ers would not include terms associated with Neuroticism in their job descriptions but

may include terms associated with not being neurotic, the negative values equal or

above the threshold were added to the list of keywords for Neuroticism. The au-

thors’ referred to the undesirable adjectives associated with not having Neuroticism

as having Emotional Stability [123]. Like Saucier and Goldberg (1996), we also use

the term Emotional Stability in the results to refer to keywords that represent not

being neurotic. For instance, the adjective ‘emotional’ had a value of 0.49 and the

the adjective ‘unemotional’ had a value of -0.47. Only the latter was included in the

keyword dictionary for the trait Emotional Stability. The list of adjectives included

in the Big Five keyword dictionary is reported in Table 4.2.

Table 4.2: The Big Five Keyword Dictionary

Open. Consc. Extro. Agree. Em.St.

genial polite cheerful sympathetic tolerant

rational respectful jovial kind peaceful

intelligent mannerly optimistic warm confident

intellectual conscientious domineering understanding assured

smart serious extroverted courteous consistent

complex organized talkative compassionate steady

philosophical precise aggressive cooperative relaxed

innovative responsible sociable polite unemotional

Continued on next page
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Table 4.2 – continued from previous page

Open. Consc. Extro. Agree. Em.St.

bright thorough social affectionate patient

unconventional efficient assertive considerate masculine

knowledgeable orderly bold respectful undemanding

deep self-disciplined verbal sincere easy-going

ingenious practical enthusiastic sentimental unexcitable

inquisitive systematic spirited cordial courageous

insightful dependable confident helpful brave

nonconforming reliable communicative tolerant informal

analytical exacting magnetic charitable

introspective concise energetic sensitive

contemplative careful daring agreeable

perceptive logical rambunctious pleasant

articulate prompt outspoken feminine

inventive consistent vivacious trustful

creative steady dominant loyal

shrewd meticulous merry thoughtful

individualistic decisive unrestrained peaceful

clever punctual active obliging

intense firm boisterous generous

imaginative economical assured amiable

independent cautious uninhibited cheerful

self-critical strict playful mannerly

purposeful happy-go-lucky flexible

dignified vigorous reasonable

formal friendly modest

perfectionistic flamboyant genial

mature adventurous jovial

industrious expressive accommodating

stern forceful humble

controlled carefree gullible

alert flirtatious moral

rational competitive honest

thrifty mischievous religious

ambitious direct passionate

conservative spontaneous optimistic

wise zealous lenient

Continued on next page
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Table 4.2 – continued from previous page

Open. Consc. Extro. Agree. Em.St.

sophisticated gregarious benevolent

conventional exhibitionistic unselfish

straightforward conscientious

humorous vivacious

frank merry

opportunistic friendly

bossy timid

excitable unaggressive

courageous submissive

brave dependable

reliable

emotional

patient

undemanding

easy-going

Notes: Includes the adjectives with a factor loading equal or greater than 0.30 (negative

values for Neuroticism) for Openness (Open.), Conscientiousness (Consc.), Extroversion

(Extro.), Agreeableness (Agree.) and Emotional Stability (Em.St.).

Keyword Score

Term Frequency-Inverse Document Frequency (TFIDF) is a statistical measure

used to evaluate the importance of words in a text collection and it is often used in

information retrieval and text mining. TFIDF provides a numerical score for words,

which tells us how relevant a word it is within a text collection. The formula for

TFIDF is given in Equation 4.1.

TFIDF (t, d,D) = tf(t, d)× idf(t,D) = ft,d · log
N

nt
(4.1)

In Equation 4.1 t is a term (word), d is document, D is the collection of docu-

ments, tf is the term frequency (Equation 4.2), idf is the inverse document frequency
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(Equation 4.3).

tf(t, d) =
frequency of term in document

number of all terms in document
= ft,d (4.2)

log

(
N

nt

)
=

total number of documents in the corpus

number of documents in which the term t appears
(4.3)

In our research we are interested in calculating the TFIDF scores for the keywords

associated with the Big Five personality traits. We calculate these scores for each

word as described in Algorithm 1. For each keyword in the dictionary, we iterate

over the job descriptions collection to calculate their TFIDF score. First, the Term

Frequency (TF) is calculated for each keyword for each document. The TF is the

number of times a keyword appears in a job description divided by the total words

in the job description. Second, the Inverse Document Frequency (IDF) is calculated

for each keyword. The IDF is the log of the total number of job descriptions in the

collection divided by the number of job descriptions in the collection that contain

that keyword. The TF is multiplied by the IDF to calculate the TFIDF score for a

single keyword for each job description.

Algorithm 1: TFIDF(w,D) - Calculate TFIDF score for a single word

Input: w, D // w is a word, d is a document and D is a
collection of documents

Output: tfidf // TFIDF score for word w
tfidf ← [] // list of TFIDF scores for word w; tfidfi is the TFIDF

score of word w in document i
i← 0 // document index
foreach d in D do

i← 1
tf ← get tf(w, d)
idf ← get idf(w, d)
tfidf [i]← tf × idf

end
return tfidf
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Algorithm 2: get tf(w,d) - Calculate term frequency for a word in a doc-
ument

Input: w,d // w is a word, d is a document in collection
Output: tf // term frequency
f ← 0 // f stands for word frequency in document
n← 0 // n stands for the number of words in the document d
tf ← 0
foreach word in d do

if word == w then
f ← f + +

end
n← n+ +

end

tf ← f
n

return tf

Algorithm 3: get idf(w,d) - Calculate inverse document frequency for a
word in a document

Input: w,d // w is a word, d is a document in collection
Output: idf // inverse document frequency
cf ← 0 // cf stands for word frequency in collection
nD ← 0 // n stands for the number of documents in collection D
idf ← 0
foreach d in D do

if has(w,D) == TRUE then
// has(w,D) is a binary function that returns TRUE if

word w is found in document D
cf ← cf + +

end
nD ← nD + +

end

idf ← log nD
cf

// inverse document frequency

return idf
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4.1.5 Results

Lack of Reference to Personality Traits in Job Descriptions

In Table 4.3, the number of job descriptions with zero keywords by trait is docu-

mented. The first observation is that for the collection of documents, one third of the

job descriptions do not contain any keywords from the Big Five keyword dictionary.

When you sort by trait, the lack of reference to personality is even more evident.

Important keywords associated with Emotional Stability are found in only 6% of the

job descriptions (94% of job descriptions have no keywords that are associated with

this trait). Furthermore, 67% of job descriptions do not have any important keywords

associated with Conscientiousness, yet it has the largest number of job descriptions

with informative keywords at 33%. We also highlight that the number of job descrip-

tions with zero keywords is almost identical when comparing the ALL dataset and

the No Duplicates dataset.

Table 4.3: Percent of Job Descriptions with Zero Keywords by Big Five Personality

Trait for ALL and No Duplicates Datasets

ALL No Duplicates

Big Five Trait (%) (%)

Openness 74.68 74.27

Conscientiousness 67.44 67.59

Extroversion 72.66 73.41

Agreeableness 72.00 72.02

Emotional Stability 93.89 93.84

Zero Keywords 30.88 31.25

N 39483 32808

Notes: The number of job descriptions with no

keywords by corresponding trait expressed as a

percent of all job descriptions.
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Dictionary of Big Five Keywords Contained in Each Corresponding Trait

with TFIDF Scores for Each Keyword

In Table 4.4, the list of keywords by trait for Openness (Open.), Conscientious-

ness (Concs.), Extroversion (Extro.), Agreeableness (Agree.) and Emotional Stability

(Em. St.) is reported. The value in brackets is the total TFIDF keyword score - the

sum of all the TFIDF values of each keyword for each job description in the collection

of documents (we present each keyword with it’s associated trait). Keywords that

are bolded represent the top TFIDF scores per column. Keywords without brackets

do not appear in any of the 39,483 job descriptions analyzed.

Table 4.4: The Big Five Keyword Dictionary by Trait Including the TFIDF Keyword

Score for Each Keyword, TFIDF Trait Score and TFIDF Total

Open. Consc. Extro. Agree. Em.St.

genial polite (3.71) cheerful (0.85) sympathetic (0.11) tolerant (1.77)

rational (3.46) respectful (20.90) jovial kind (20.56) peaceful (1.11)

intelligent (20.32) mannerly (0.24) optimistic (8.26) warm (10.79) confident (34.90)

intellectual (18.66) conscientious (11.31) domineering understanding (131.93) assured (2.24)

smart (43.36) serious extroverted (0.66) courteous (21.30) consistent (36.05)

complex (75.50) organized (74.79) talkative compassionate (12.99) steady (8.81)

philosophical (1.26) precise (12.07) aggressive (21.21) cooperative (15.18) relaxed (11.08)

innovative (81.16) responsible (147.52) sociable (2.10) polite (3.71) unemotional

bright (30.04) thorough social (173.92) affectionate patient (36.82)

unconventional (5.91) efficient (49.72) assertive (6.88) considerate (0.95) masculine (0.68)

knowledgeable (30.01) orderly (6.17) bold (9.74) respectful (20.90) undemanding

deep (34.00) self-disciplined verbal (58.66) sincere (4.36) easy-going

ingenious (2.07) practical (58.07) enthusiastic (60.11) sentimental (0.07) unexcitable

inquisitive (7.74) systematic (13.54) spirited (2.74) cordial (1.14) courageous (5.80)

insightful (6.98) dependable (17.08) confident (34.90) helpful (22.48) brave (1.27)

nonconforming (0.30) reliable (52.78) communicative (1.95) tolerant (1.77) informal (13.81)

analytical (120.66) exacting (0.93) magnetic (7.70) charitable (14.62)

introspective concise (27.75) energetic (67.49) sensitive (28.36)

contemplative careful (4.51) daring (0.64) agreeable (0.56)

perceptive (1.84) logical (18.79) rambunctious pleasant (10.37)

Continued on next page
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Table 4.4 – continued from previous page

Open. Consc. Extro. Agree. Em.St.

articulate (23.40) prompt (11.76) outspoken (1.53) feminine (0.42)

inventive (4.72) consistent (36.05) vivacious trustful

creative (95.93) steady (8.81) dominant (2.95) loyal (8.17)

shrewd meticulous (15.72) merry (0.34) thoughtful (8.70)

individualistic decisive (3.84) unrestrained peaceful (1.11)

clever(1.09) punctual (10.05) active (52.73) obliging

intense (12.13) firm (138.48) boisterous (0.91) generous (22.29)

imaginative (3.27) economical (3.95) assured (2.24) amiable

independent (50.75) cautious (0.29) uninhibited cheerful (0.85)

self-critical strict (25.78) playful (0.96) mannerly (0.24)

purposeful (2.15) happy-go-lucky flexible (61.19)

dignified (0.46) vigorous (0.64) reasonable (29.08)

formal (30.30) friendly (57.78) modest (2.91)

perfectionistic (0.11) flamboyant (0.14) genial

mature (15.06) adventurous (2.73) jovial

industrious (1.39) expressive (1.20) accommodating (6.08)

stern (0.06) forceful humble (7.07)

controlled (17.95) carefree (0.83) gullible

alert (11.87) flirtatious moral (1.21)

rational (3.46) competitive (77.51) honest (17.49)

thrifty mischievous religious (9.32)

ambitious (42.32) direct (60.61) passionate (62.50)

conservative (0.28) spontaneous (1.29) optimistic (8.26)

wise (1.10) zealous (0.14) lenient

sophisticated (19.38) gregarious (0.71) benevolent

conventional (11.44) exhibitionistic unselfish

straightforward (3.22) conscientious (11.31)

humorous (0.24) vivacious

frank (4.51) merry (0.34)

opportunistic (0.11) friendly (57.78)

bossy timid

excitable unaggressive

courageous (5.80) submissive

brave (1.27) dependable (17.08)

reliable (52.78)

emotional (11.38)

Continued on next page
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Table 4.4 – continued from previous page

Open. Consc. Extro. Agree. Em.St.

patient (36.82)

undemanding

easy-going

Notes: The bracketed numbers are the TFIDF keyword score. This value is the sum of all TFIDF scores for that keyword

from each job description that contains that keyword. Keywords without brackets did not appear in any of the 39,483 job

descriptions. The keywords that are bolded have the largest TFIDF scores within each personality trait.

The keywords ‘social’, ‘responsible’, ‘firm’, ‘understanding’ and ‘analytical’ have

the highest TFIDF scores for the entire Big Five keyword dictionary and span four

of the five traits (Emotional Stability did not have any keywords in the top five).

The keywords with the highest TFIFD scores for each trait are in line with Costa

and McCrae’s (1992) descriptions of each personality trait [45]. For Openness, ref-

erences to intelligence and exploration are represented in the top TFIDF scores for

‘analytical’, ‘creative’ and ‘innovative’. Conscientiousness finds ‘responsible’, ‘firm’

and ‘organized’ which are related to the most logical and dependable of the person-

ality traits. Similarly, the keywords of ‘social’, ‘competitive’ and ‘energetic’ lead in

the Extroversion column also in line with Costa and McCrae’s (1992) description of

gregarious and outgoing people. For Agreeableness, ‘understanding’, ‘passionate’ and

‘flexible’ have the highest TFIDF scores, again, clearly representing the kind and com-

passionate trait described by Costa and McCrae (1992). Being ‘patient’, ‘consistent’

and ‘confident’ top Emotional Stability and do counter with the authors’ depiction

of the erratic, impulsive and depressed neurotic [45].

TFIDF Scores by the Big Five Personality Traits per Job Category and

Job Type

The analysis starts by examining the characteristics of TFIDF trait scores ag-

gregated by job category. For each of the 31 job categories, an aggregate score is

computed as the sum of TFIDF trait scores from all job postings in that job cate-
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gory. In Table 4.5 the first five columns indicate the distribution of each corresponding

TFIDF trait score across each job category/job type, expressed as percent (the sum

over all five trait percentages equals 100). The sixth column provides the TFIDF

aggregate trait score as the sum of each of the five TFIDF trait scores in each job

category.

The results illustrate that there are discernible differences in the distribution of

TFIDF trait scores by job category/job type. Research job postings report the high-

est percentage for Openness, as do IT and Science/Labs/Pharmaceutical postings.

This is not surprising considering this trait often describes people who are intelli-

gent, creative and innovative. Similarly, Accounting has the highest distribution for

Conscientiousness compared to the other traits, as does Engineering and Manufac-

turing. People who are strong in this trait are logical, organized and rational. As

expected, Marketing/Communication/Public Relations and Sales/Business Develop-

ment report higher TFIDF scores for Extroversion which includes people who are

social, adventurous and verbal. For Agreeableness, the people-oriented job categories

(e.g., Healthcare, Customer service) have the highest TFIDF scores. Agreeable peo-

ple are kind, helpful and sensitive, in line with the type of person you would want

to work with people. Even though Emotional Stability has the lowest TFIDF scores

overall, medical roles (either for humans or animals) have higher distributions for this

trait giving some insight into the need for emotional stability when working in this

field. Some job categories do have observable differences between the distribution

of traits between the the Co-op and Full-Time job types. However, for the TFIDF

totals, the total scores are almost identical. We explore this further when we control

for job type in the regression analysis presented later in the paper.
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Table 4.5: Distribution of Big Five TFIDF Trait Scores within each Job Category/Job

Type and TFIDF Total Score

Job Category Job Type Open. Consc. Extro. Agree. Emo.St. TFIDF

by Cat. by Cat. by Cat. by Cat. by Cat. Total

(i) (ii) (iii) (iv) (v) Score

Accounting Full-Time 14.40 40.43 18.42 23.04 3.71 85.23

Co-op 13.15 46.64 16.91 20.09 3.21 159.39

Admin/Office Full-Time 12.73 32.47 23.90 24.88 6.02 65.14

Co-op 17.88 25.57 25.46 27.66 3.43 30.62

Agriculture Full-Time 14.83 31.60 24.57 25.30 3.70 207.73

Co-op 19.19 28.32 26.91 23.29 2.29 36.64

Bank/Fin Full-Time 18.31 33.80 20.65 21.84 5.40 73.27

Co-op 22.79 28.61 23.68 20.32 4.60 151.86

Child/Teach Full-Time 14.17 22.20 27.19 29.36 7.08 36.09

Co-op 21.41 16.59 24.35 33.67 3.98 23.38

CustService Full-Time 17.25 27.08 25.40 25.67 4.60 63.99

Engineering Full-Time 22.89 31.66 21.14 21.44 2.87 215.10

Co-op 25.16 29.47 20.09 22.45 2.83 393.51

Enviro/Resource Full-Time 18.53 32.18 21.39 25.13 2.77 25.14

Co-op 22.96 32.59 19.99 21.07 3.39 80.85

FoodProcess Full-Time 19.15 34.75 20.91 21.03 4.16 48.74

Co-op 26.61 33.14 14.59 22.21 3.45 47.63

Government Full-Time 30.12 28.73 24.18 14.27 2.70 14.26

Co-op 19.56 29.51 24.21 20.03 6.69 48.00

Healthcare Full-Time 10.70 22.60 14.24 35.07 17.39 38.32

Hosp/Tourism Full-Time 13.89 29.68 22.13 31.23 3.07 63.98

Co-op 14.36 33.89 22.17 26.70 2.88 27.22

HR/Recruit Full-Time 20.05 26.29 29.22 20.15 4.29 24.64

Co-op 21.64 27.08 21.10 27.06 3.12 26.18

Insurance Full-Time 15.20 32.08 26.21 23.48 3.03 22.21

IT Full-Time 23.29 32.01 19.33 21.32 4.05 291.65

Co-op 28.40 25.40 17.37 23.00 5.83 430.28

Continued on next page
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Table 4.5 – continued from previous page

Job Category Job Type Open. Consc. Extro. Agree. Emo.St. TFIDF

by Cat. by Cat. by Cat. by Cat. by Cat. Total

(i) (ii) (iii) (iv) (v) Score

LandArch Full-Time 12.20 35.84 20.51 30.12 1.33 31.54

Manage/Bus Full-Time 21.20 22.69 29.36 24.58 2.17 68.75

Co-op 26.01 30.29 20.46 22.22 1.02 24.10

Manufacture Full-Time 16.95 35.37 19.59 26.15 1.94 37.48

Co-op 20.55 34.95 18.47 23.05 2.98 25.93

Market/Comm/PR Full-Time 20.83 22.91 35.64 17.28 3.34 155.56

Co-op 20.42 21.28 35.60 19.38 3.32 360.04

Real/Property Full-Time 18.05 33.74 24.35 21.76 2.10 64.79

Co-op 14.40 34.11 25.11 23.22 3.16 47.85

Research Full-Time 39.91 26.62 14.19 17.07 2.21 40.80

Co-op 28.44 30.08 18.27 19.89 3.32 98.33

Sales/BusDev Full-Time 17.16 25.54 28.74 22.59 5.97 283.02

Co-op 26.78 19.48 29.70 21.59 2.45 44.44

Sci/Labs/Pharm Full-Time 31.75 27.73 21.73 15.57 3.22 60.81

Co-op 27.57 32.68 15.88 20.46 3.41 98.70

Serv/Rec Full-Time 18.14 15.54 35.97 27.36 2.99 28.25

Co-op 23.51 17.85 24.22 29.08 5.34 26.91

Supply/Log Full-Time 12.79 31.47 25.68 26.51 3.55 37.79

Co-op 23.70 26.57 19.59 28.34 1.80 17.78

Vet/AnimalSci Full-Time 3.91 9.85 31.65 42.44 12.15 81.32

Total Full-Time 18.36 28.96 23.52 24.03 5.13 2126.25

Total Co-op 22.93 28.56 22.12 22.08 4.31 2125.21

Total for ALL 20.55 28.62 23.00 23.05 4.78 4178.96

Notes: Columns (i) thru (v) represent the distribution of the TFIDF trait scores within each job

category/job type expressed as a percent. Column (vi) is the total of the five TFIDF trait scores within

each job category/job type called the TFIDF Total.
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Regression Analysis

This section provides results from a series of regressions to determine how each

job category influences each of the Big Five trait scores. The Accounting job category

is the baseline to which all other job categories are compared. Because the results do

not differ between Co-op and Full-time jobs, for this analysis we combine both the

Full-Time and Co-op job types and include controls for job type (Co-op), year and

month. For ease of interpretation, trait scores are re-scaled from 0 to 100.

Binary Logistic Regression is used calculate the probability of of having a non-

zero TFIDF trait score compared with the Accounting job category. The equation

used is:

πi = Pr(Yi = 1|Xi = xi) =
exp(β0 + β1xi)

1 + exp(β0 + β1xi)

Where Y is the binary response variable and Y = 1 indicates a non-zero TFIDF

trait score and Y = 0 indicates a zero TFIDF trait score. The explanatory variables

are represented by X = (X1, X2, ..., Xk) and represent indicators for each of the job

category indicators (e.g., Engineering Indicator (0,1); Research Indicator (0,1) etc.)

relative to the Accounting job category. A Co-op Indicator (0,1) was included to

compare Co-op and Career job type. Year and month controls were included as

time trends. Moreover, xi are the observed values of the explanatory variables for

observation i, β0 is the intercept and β1 is the vector of the coefficients.

The analysis looks first at the effect of each job category on the probability that

a non-zero score is registered for that trait. In Table 4.6 the odds ratios from Logis-

tic Regression for the complete (ALL) dataset are reported (Refer to the Appendix

Tables A.24, A.25, A.26, and A.27 for the analysis on the data with No Duplicates).

Odds ratios that are statistically significant (expressed as p ≤ 0.05*, p ≤ 0.01**,

p ≤ 0.001***) indicate that a job category is more likely (values of 1 or more) or

less likely (values less than 1) of having a non-zero TFIDF trait score for that trait
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compared to Accounting. The numbers in brackets are the standard errors for each

coefficient.

The first five columns refer to regressions where the dependent variable is an

indicator for a non-zero score in that particular trait score. The last column refers to

a regression where the indicator for a non-zero trait score takes a value of 1 if any of

the five trait scores is non-zero.

Table 4.6: Probability of Non-zero TFIDF by Big Five Trait. Coefficients from Lo-

gistic Regression Reported as Odds Ratios

Job Category Open. Consc. Extro. Agree. Em.St. Overall

(i) (ii) (iii) (iv) (v) (vi)

Accounting 1.000 1.000 1.000 1.000 1.000 1.000

(.) (.) (.) (.) (.) (.)

Admin/Office 0.893 0.564*** 1.460*** 0.941 1.098 0.898

(0.104) (0.051) (0.145) (0.089) (0.199) (0.091)

Agriculture 0.820* 0.459*** 1.139 0.715*** 0.965 0.549***

(0.070) (0.030) (0.086) (0.051) (0.132) (0.039)

Arts/Culture 0.984 0.298*** 0.854 1.005 0.740 0.588**

(0.230) (0.061) (0.191) (0.194) (0.318) (0.114)

Bank/Fin 1.533*** 0.388*** 1.094 0.628*** 1.204 0.652***

(0.117) (0.025) (0.083) (0.044) (0.156) (0.046)

Child/Teach 0.739* 0.180*** 1.459*** 0.988 1.451* 0.486***

(0.096) (0.021) (0.153) (0.099) (0.255) (0.049)

CustService 1.061 0.366*** 1.209 0.878 0.621* 0.546***

(0.125) (0.036) (0.128) (0.089) (0.142) (0.055)

Engineering 1.515*** 0.394*** 0.993 0.672*** 0.605*** 0.614***

(0.101) (0.022) (0.064) (0.039) (0.073) (0.037)

Enviro/Resource 0.875 0.337*** 0.630*** 0.479*** 0.574** 0.376***

(0.085) (0.027) (0.062) (0.043) (0.108) (0.030)

FoodProcess 1.140 0.457*** 0.751** 0.570*** 1.025 0.565***

(0.114) (0.038) (0.076) (0.053) (0.173) (0.049)

Continued on next page
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Table 4.6 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St. Overall

(i) (ii) (iii) (iv) (v) (vi)

Government 0.902 0.297*** 0.946 0.511*** 1.001 0.483***

(0.102) (0.029) (0.100) (0.053) (0.185) (0.044)

Healthcare 0.942 0.462*** 1.362* 1.701*** 4.915*** 1.278

(0.156) (0.061) (0.193) (0.220) (0.841) (0.206)

Hosp/Tourism 1.020 0.431*** 1.556*** 1.255* 1.103 0.685***

(0.114) (0.039) (0.152) (0.115) (0.197) (0.067)

HR/Recruit 1.113 0.339*** 1.426** 0.781* 0.994 0.717**

(0.143) (0.039) (0.167) (0.089) (0.218) (0.082)

Insurance 1.035 0.364*** 1.203 1.043 1.151 0.557***

(0.175) (0.052) (0.182) (0.147) (0.304) (0.079)

IntDev 0.460 0.181*** 0.531 0.942 1.000 0.407**

(0.218) (0.064) (0.206) (0.282) (.) (0.116)

IT 2.424*** 0.403*** 0.902 0.879* 1.215 0.823**

(0.158) (0.022) (0.058) (0.050) (0.135) (0.050)

LandArch 0.830 0.725** 1.208 0.819 0.232** 0.775

(0.137) (0.089) (0.165) (0.109) (0.108) (0.107)

Law 1.229 0.203*** 0.655 0.278*** 0.436 0.246***

(0.356) (0.061) (0.211) (0.100) (0.316) (0.060)

Manage/Bus 1.610*** 0.403*** 1.533*** 1.024 0.591* 1.025

(0.159) (0.036) (0.144) (0.091) (0.124) (0.102)

Manufacture 1.101 0.456*** 1.003 0.705** 0.526* 0.618***

(0.131) (0.045) (0.114) (0.076) (0.134) (0.064)

Market/Comm/PR 1.993*** 0.414*** 3.330*** 0.858* 1.053 1.265***

(0.138) (0.024) (0.218) (0.053) (0.127) (0.085)

Nutrition 0.928 0.269*** 1.980* 0.822 2.828** 0.634

(0.346) (0.088) (0.580) (0.257) (1.127) (0.195)

Real/Property 1.257* 0.593*** 1.280** 0.807* 0.666* 0.750**

(0.128) (0.050) (0.122) (0.073) (0.133) (0.070)

Research 1.640*** 0.381*** 0.742** 0.580*** 0.647* 0.546***

(0.140) (0.029) (0.068) (0.048) (0.113) (0.042)

Continued on next page
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Table 4.6 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St. Overall

(i) (ii) (iii) (iv) (v) (vi)

Sales/BusDev 1.240** 0.350*** 2.506*** 0.859* 1.504*** 1.014

(0.096) (0.023) (0.176) (0.057) (0.185) (0.074)

Sci/Labs/Pharm 1.787*** 0.531*** 0.859 0.523*** 0.719* 0.609***

(0.149) (0.038) (0.076) (0.043) (0.118) (0.047)

Serv/Rec 1.265 0.384*** 2.140*** 1.184 1.271 0.886

(0.156) (0.041) (0.232) (0.126) (0.252) (0.102)

Supply/Log 1.226 0.414*** 1.283* 0.616*** 0.871 0.615***

(0.153) (0.045) (0.149) (0.073) (0.196) (0.068)

Utilities 1.556 0.298* 0.399 1.277 1.000 0.359*

(0.816) (0.156) (0.300) (0.612) (.) (0.166)

Vet/AnimalSci 0.248*** 0.141*** 2.851*** 2.838*** 5.523*** 1.269

(0.050) (0.018) (0.298) (0.290) (0.783) (0.158)

coop1 1.025 0.823*** 0.744*** 0.870*** 0.843*** 0.770***

(0.027) (0.020) (0.019) (0.022) (0.041) (0.019)

year 1.021*** 0.969*** 0.979*** 1.064*** 1.036*** 0.998

(0.006) (0.005) (0.006) (0.006) (0.011) (0.005)

month 1.010** 1.002 0.994 1.008* 1.001 1.005

(0.003) (0.003) (0.003) (0.003) (0.006) (0.003)

N 39483

Notes: Columns (i) thru (v) report the coefficients (expressed as Odds Ratios) for the probability

of having non-zero TFIDF by trait. Column (vi) reports the coefficients (expressed as Odds

Ratios) for the probability of having non-zero TFIDF in any Big Five category. Standard errors

in parentheses. Baseline job category is Accounting.

Compared to Accounting, all other job categories are statistically significantly

less likely to have non-zero TFIDF scores for the Conscientiousness trait. Accounting

had the highest TFIDF scores for this trait, which is consistent with the logit findings.

Regarding Openness, the Commerce job categories, IT, Science and Research roles

are more probable than Accounting for having non-zero TFIDF scores for Openness.
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As expected, many categories associated with dealing with people are significantly

more likely to have non-zero TFIDF scores for the Extroversion trait compared to

Accounting. With exception of Healthcare and Veterinary/Animal Science, which

showed more likelihood for Agreeableness, all other statistically significant differences

showed less likelihood to have non-zero TFIDF scores for Agreeableness compared

to Accounting. Non-zero TFIDF scores for Emotional Stability are more likely for

Childcare/Teaching, Healthcare, Sales/Business Development and Vet/Animal Sci-

ence compared to Accounting. For example, Healthcare is 4.9 times more likely than

Accounting to contain some keywords for Emotional Stability and 2.2 times less likely

to contain some keywords for Conscientiousness.

The last column measures if there is any difference across job categories in the

probability of any personality-related keywords (non-zero TFIDF scores). The results

show that Accounting is more likely to have non-zero TFIDF scores compared to many

other job categories. The only exception is for the Marketing/Communication/Public

Relations job category that is 1.3 times more likely to have overall non-zero TFIDF

scores compared to Accounting.

The controls for job type, year and month also reveal some interesting informa-

tion. The Co-op indicator shows lower probability for non-zero TFIDF scores for

Conscientiousness, Extroversion, Agreeableness and Emotional Stability compared to

Full-Time roles. There is also some indication that the TFIDF traits are impacted by

year (e.g., non-zero TFIDF scores are more likely for Openness, Agreeableness and

Emotional Stability in more recent job descriptions, less likely for Conscientiousness

and Extroversion for job descriptions posted in earlier years). However, when we look

at the last column for overall TFIDF scores, the significance of the year variable is

lost.

Next the analysis focuses on the dependent variable being the magnitude of

the TFIDF score. Table 4.7 reports the analysis for all job descriptions, including

those with zero informative keywords for all traits, and includes controls for job type,
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year and month. TFIDF scores are normalized to be between 0 and 100. Positive

coefficients indicate a higher TFIDF score compared to Accounting and negative

coefficients indicate a lower TFIDF score compared to Accounting. The equation

used here is:

Y = β0 + β1x1 + β2x2 + . . .+ βkxk

Where Y is the dependent variable, in this case, the TFIDF score, β0 is the intercept,

and the independent variables X are indicators for each job category (0,1), Co-op job

type (0,1) and month and year (time trends).

The results are similar than the previous table showing all other categories less

likely to have higher TFIDF scores for the Conscientiousness trait compared to Ac-

counting. For Openness, eight of the ten significant differences by category show

higher TFIDF scores for Openness trait (Agriculture and Veterinary/Animal Sci-

ence have lower scores). Administration (Office Support), Healthcare, IT, Nutrition

and Veterinary/Animal Science are more likely to have higher TFIDF scores than

Accounting for Emotional Stability. On the other hand, Engineering, Landscape Ar-

chitecture and Management - Business Consulting General, have lower TFIDF scores

related to being emotionally stable compared to Accounting. Co-op jobs are still

found to have lower TFIDF scores for all traits other than Openness (which also has

a negative coefficient but not statistically significant).

Table 4.7: Effect of Job Category on TFIDF Scores for Each Big Five Trait. All

Job Descriptions. Baseline is Accounting. Includes Controls for Job Type, Year and

Month

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

Accounting 0.000 0.000 0.000 0.000 0.000

(.) (.) (.) (.) (.)

Continued on next page
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Table 4.7 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

Admin/Office -0.301 -2.752*** 2.088*** 0.835** 0.423**

(0.343) (0.263) (0.380) (0.284) (0.156)

Agriculture -0.502* -4.068*** 0.675* -0.506* -0.064

(0.250) (0.192) (0.277) (0.207) (0.114)

Arts/Culture 0.298 -5.139*** -0.296 -0.580 -0.242

(0.706) (0.542) (0.782) (0.584) (0.321)

Bank/Fin 0.835*** -4.608*** 0.156 -1.095*** 0.110

(0.244) (0.187) (0.270) (0.202) (0.111)

Child/Teach -0.454 -6.304*** 1.038** 0.050 0.177

(0.363) (0.279) (0.402) (0.301) (0.165)

CustService -0.037 -4.328*** 1.205** 0.263 0.055

(0.363) (0.278) (0.401) (0.300) (0.165)

Engineering 1.232*** -4.344*** 0.019 -0.931*** -0.247**

(0.207) (0.159) (0.230) (0.172) (0.094)

Enviro/Resource -0.437 -4.750*** -0.808* -1.423*** -0.230

(0.287) (0.220) (0.318) (0.238) (0.131)

FoodProcess 0.398 -4.028*** -0.343 -1.224*** -0.064

(0.310) (0.238) (0.344) (0.257) (0.141)

Government -0.292 -4.932*** -0.072 -1.667*** 0.151

(0.334) (0.256) (0.369) (0.276) (0.152)

Healthcare -0.369 -3.563*** 1.328* 6.402*** 6.097***

(0.495) (0.379) (0.548) (0.409) (0.225)

Hosp/Tourism -0.235 -4.208*** 1.428*** 1.872*** 0.010

(0.340) (0.261) (0.377) (0.281) (0.155)

HR/Recruit 0.266 -4.830*** 1.363** -0.310 0.001

(0.402) (0.308) (0.445) (0.332) (0.183)

Insurance -0.220 -4.187*** 1.131* 0.336 0.162

(0.515) (0.395) (0.571) (0.426) (0.234)

IntDev -1.374 -6.658*** -0.353 -0.410 -0.716

(1.080) (0.829) (1.196) (0.894) (0.491)

Continued on next page
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Table 4.7 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

IT 3.110*** -4.457*** -0.097 -0.233 0.184*

(0.206) (0.158) (0.228) (0.170) (0.094)

LandArch -0.175 -1.599*** 0.622 1.094** -0.467*

(0.472) (0.362) (0.522) (0.390) (0.215)

Law -0.262 -5.637*** -0.225 -2.217** -0.459

(0.931) (0.714) (1.031) (0.770) (0.423)

Manage/Bus 1.876*** -4.329*** 2.201*** -0.091 -0.336*

(0.326) (0.250) (0.360) (0.269) (0.148)

Manufacture -0.099 -3.577*** -0.174 -0.257 -0.279

(0.369) (0.283) (0.409) (0.306) (0.168)

Market/Comm/PR 2.388*** -4.518*** 7.004*** -0.379* 0.056

(0.221) (0.169) (0.244) (0.182) (0.100)

Nutrition -0.698 -4.964*** 1.705 0.173 2.633***

(1.100) (0.844) (1.218) (0.910) (0.500)

Real/Property 0.316 -3.150*** 1.551*** -0.204 -0.247

(0.322) (0.247) (0.356) (0.266) (0.146)

Research 1.951*** -4.314*** -0.787* -1.227*** -0.191

(0.277) (0.213) (0.307) (0.230) (0.126)

Sales/BusDev 0.593* -4.600*** 4.047*** 0.066 0.560***

(0.240) (0.184) (0.266) (0.199) (0.109)

Sci/Labs/Pharm 2.448*** -3.983*** 0.058 -1.267*** -0.138

(0.274) (0.210) (0.304) (0.227) (0.125)

Serv/Rec 1.234** -5.146*** 3.507*** 0.939** 0.109

(0.392) (0.301) (0.434) (0.325) (0.178)

Supply/Log Chain 0.035 -4.099*** 1.623*** -0.579 -0.022

(0.396) (0.304) (0.439) (0.328) (0.180)

Utilities 0.342 -3.469* -1.637 1.050 -0.644

(1.786) (1.370) (1.978) (1.477) (0.812)

Vet/AnimalSci -2.090*** -6.603*** 4.462*** 7.991*** 3.549***

(0.384) (0.294) (0.425) (0.317) (0.174)

Continued on next page
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Table 4.7 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

coop1 -0.148 -0.735*** -1.065*** -0.409*** -0.138***

(0.088) (0.067) (0.097) (0.073) (0.040)

year 0.036 -0.040** -0.057** 0.112*** 0.007

(0.019) (0.015) (0.022) (0.016) (0.009)

month 0.020 0.019* -0.014 0.010 -0.002

(0.011) (0.009) (0.013) (0.009) (0.005)

constant -69.358 88.842** 118.419** -221.349*** -13.819

(39.198) (30.066) (43.404) (32.422) (17.830)

r2 0.027 0.036 0.072 0.045 0.040

N 39,483

Notes: Columns (i) thru (v) report the coefficients and the standard errors in brackets for

the probability of having a keyword associated with the corresponding trait compared to

Accounting. All job descriptions are included in the analysis with specifications for job

type, year and month.
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The final regression in Table 4.8 only includes job descriptions that have at least

one TFIDF keyword score in the trait being analyzed. The number of job descriptions

included in each analysis are listed in the last row. For instance, only 2,412 job

descriptions were analyzed for Emotional Stability since very few job descriptions

have a TFIDF trait score for Emotional Stability.3 Appendix Table A.23 includes

analysis for job descriptions with at least one keyword overall.

The strength of Accounting for higher TFIDF trait scores for Conscientiousness

persists. Any statistical differences found by job category for Openness, Extroversion,

Agreeableness and Emotional Stability report also higher compared to Accounting

(except for Government which is negative for Agreeableness). Expectantly, the more

people-oriented roles (Administrative/Office, Customer Service, Healthcare etc.) are

more likely to have TFIDF scores for Emotional Stability. The medical/health job

categories are also significantly more likely for Agreeableness and Emotional Stabil-

ity. Co-op roles are now less likely to have TFIDF trait scores associated with Open-

ness, Conscientiousness and Extroversion. This analysis also provides a visual on

job categories that are more polar and more alike based on TFIDF trait scores. For

example, Veterinary/Animal Science and Administrative/Office report statistically

significant differences in four of the five TFIDF trait scores compared to Accounting.

Yet, Engineering, Environmental/Resource Management and Food Processing only

show significantly less likelihood for one TFIDF trait score compared to Accounting.

This suggests that there are groupings of job categories with similar and opposing

informative keywords corresponding to the Big five personality traits.

3The prevalence of job postings with zero TFIDF scores may be indicative of a selection issue where
companies who advertise postings with personality keywords may be systematically different than those who
have no personality keywords. In future research we will explicitly account for this selection, for instance via
a Heckman selection model; so far, the fact there there does not seem to be a substantive difference in the
results obtained on the two subsamples, with and without zero TFIDF scores, seems to indicate selection
does not play a big role in our results.
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Table 4.8: Effect of Job Category on TFIDF scores for Each Big Five Trait. Job De-

scriptions with at Least one Keyword in the Respective Trait. Baseline is Accounting.

Includes Controls for Job Type, Year and Month

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

Accounting 0.000 0.000 0.000 0.000 0.000

(.) (.) (.) (.) (.)

Admin/Office -0.357 -2.224*** 3.709*** 2.958*** 5.555***

(0.916) (0.440) (0.850) (0.574) (1.288)

Agriculture -0.548 -4.326*** 1.635* 0.863* -0.531

(0.669) (0.320) (0.662) (0.439) (0.971)

Arts/Culture 1.839 -4.609*** 0.776 -1.848 -1.815

(1.835) (1.133) (2.005) (1.148) (3.074)

Bank/Fin -0.661 -4.825*** -0.129 -0.493 -0.259

(0.587) (0.324) (0.667) (0.438) (0.921)

Child/Teach 1.253 -6.636*** 0.458 0.194 -1.136

(1.033) (0.655) (0.887) (0.597) (1.238)

CustService -0.657 -3.502*** 2.870** 1.747** 8.164***

(0.919) (0.513) (0.915) (0.612) (1.638)

Engineering 0.852 -4.118*** 0.114 -0.374 -0.182

(0.515) (0.259) (0.576) (0.355) (0.864)

Enviro/Resource -1.111 -4.495*** 0.491 0.079 0.846

(0.765) (0.415) (0.907) (0.573) (1.348)

FoodProcess 0.579 -4.108*** 1.655 -0.184 -1.284

(0.773) (0.415) (0.919) (0.590) (1.195)

Government -0.771 -4.294*** 0.264 -1.733** 2.856*

(0.889) (0.514) (0.947) (0.671) (1.315)

Healthcare -1.420 -2.887*** 2.013 10.696*** 16.314***

(1.308) (0.675) (1.200) (0.708) (1.137)

Hosp/Tourism -1.470 -4.175*** 0.934 3.248*** -0.835

(0.874) (0.465) (0.827) (0.533) (1.266)

HR/Recruit 0.127 -4.641*** 1.582 0.803 -0.161

Continued on next page
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Table 4.8 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

(0.998) (0.607) (1.002) (0.703) (1.559)

Insurance -1.345 -3.036*** 2.608* 0.572 1.632

(1.315) (0.757) (1.301) (0.836) (1.867)

IntDev -0.489 -8.322*** 7.402* -0.793

(3.913) (2.063) (3.599) (1.805)

IT 2.021*** -4.623*** 0.697 0.137 0.688

(0.500) (0.256) (0.576) (0.343) (0.789)

LandArch 1.560 -1.488** 0.862 5.190*** 5.227

(1.307) (0.570) (1.167) (0.814) (3.358)

Law -3.205 -3.939* 4.764 0.359 -2.727

(2.222) (1.747) (2.952) (2.462) (5.223)

Manage/Bus 2.672*** -4.118*** 3.419*** -0.554 -1.656

(0.745) (0.448) (0.800) (0.534) (1.500)

Manufacture -1.469 -2.838*** -0.509 1.921** 1.126

(0.927) (0.501) (0.999) (0.671) (1.824)

Market/Comm/PR 1.900*** -4.945*** 7.417*** -0.178 0.278

(0.529) (0.281) (0.558) (0.372) (0.856)

Nutrition -2.792 -3.414 -0.496 2.061 9.883***

(2.933) (1.813) (2.310) (1.918) (2.691)

Real/Property -1.002 -3.483*** 3.581*** 0.904 -0.727

(0.783) (0.407) (0.829) (0.558) (1.426)

Research 2.582*** -3.821*** -1.135 -0.616 0.455

(0.648) (0.383) (0.831) (0.527) (1.252)

Sales/BusDev 0.608 -4.021*** 3.112*** 1.306** 2.708**

(0.596) (0.319) (0.593) (0.406) (0.869)

Sci/Labs/Pharm 3.309*** -4.877*** 1.878* 0.228 0.767

(0.630) (0.353) (0.792) (0.523) (1.175)

ServRec 3.189*** -6.505*** 3.604*** 1.377* -0.821

(0.945) (0.562) (0.883) (0.623) (1.399)

Supply/Log Chain -1.753 -3.700*** 3.725*** 1.885* 0.961

Continued on next page
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Table 4.8 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

(0.957) (0.556) (1.002) (0.746) (1.607)

Utilities -2.681 1.612 0.080 1.373

(3.912) (2.909) (7.140) (2.787)

Vet/AnimalSci -3.232 -6.419*** 2.743*** 8.695*** 4.486***

(1.682) (0.750) (0.810) (0.519) (0.953)

coop1 -0.697*** -0.970*** -0.701** -0.287 -0.121

(0.191) (0.127) (0.223) (0.159) (0.359)

year -0.105* 0.066* 0.007 -0.093** -0.273***

(0.044) (0.029) (0.049) (0.036) (0.077)

month -0.026 0.036* 0.016 -0.026 -0.046

(0.025) (0.017) (0.029) (0.021) (0.045)

constant 225.238* -119.430* -1.056 199.024** 562.253***

(87.930) (57.944) (99.026) (72.607) (154.377)

r2 0.024 0.049 0.064 0.077 0.165

N 9999 12855 10794 11054 2412

Notes: Columns (i) thru (v) report the coefficients and the standard errors in brack-

ets for the probability of having a keyword associated with the corresponding trait

compared to Accounting. Only job descriptions with at least one keyword in the corre-

sponding trait are included in the analysis with specifications for job type, year and month.
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4.1.6 Conclusion

These results provide evidence that important keywords informing the Big Five

personality traits can be extracted from job descriptions targeting university students

and we demonstrate that job categories do differ in TFIDF scores. However, the

absence of informative keywords found in the majority of job descriptions may be

an even more important finding. It was surprising that keywords like ‘thorough’,

‘self-disciplined’, ‘introspective’ and ‘unselfish’ had no associated weights in almost

40,000 job descriptions. If employers value these personality traits, they may want to

consider adding informative keywords associated with personality in job descriptions.

We recommend future research to determine if the presence of these traits are being

measured in later stages in the employment process (e.g., the interview stage).

When comparing the TFIDF trait scores distribution across job categories, we

illustrate traits are observed as important and less important (as reflected by higher

or lower TFIDF trait scores) and do differ by job category. People-facing roles trend

for higher TFIDF trait scores for Extroverion and Agreeableness while the job cat-

egories more technical in nature have higher TFIDF trait scores for Openness and

Conscientiousness. The lack of TFIDF scores for Emotional Stability across job cate-

gories is noteworthy - even for job categories that would benefit from having workers

with high emotional intelligence.

There is also compelling research about the important role education can play in

fostering the development of non-cognitive skills in their students [108]. Our research

has value in that it can provide higher education more direction on the non-cognitive

learning outcomes needed for their students to more easily transition into the labour

market. For example, students in Veterinary Science need to develop Agreeableness

(e.g., kind and flexible) and IT students would benefit from developing Openness (e.g.,

creative and analytical). Considering one in three university graduates in Canada

have a mismatch in their education and job attainment upon graduation [36], our
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results could facilitate better education-job matches.

We also recommend more research in the coming months and years to see if types

and numbers of important keywords remain consistent or change with time, especially

as Canada weathers the economic losses due to COVID-19. For example, there may

be more need for Conscientiousness behaviours that adhere to strict cleaning/physical

distance protocols which would result in higher TFIDF scores across job categories.

TFIDF scores for Agreeableness and Emotional Stability may also increase as this

trait is valued in the Healthcare job category, an area projected to grow amidst a

global health crisis.

There has also been some interesting research linking application rates by gender

from keyword analysis of job postings [9]. We also caution the need for accessible job

descriptions as advertising personality to match workplace culture may perpetuate

discrimination in hiring [41][50]. For example, people who identify as Neurodiverse

may feel they are not a ‘fit’ if descriptions frequently use words associated with Ex-

troversion. People living with Depression, Anxiety and/or Autism Spectrum may

have increased Neuroticism and decreased Extroversion [23][97][78]. Health related

illnesses are also associated with particular combinations of the Big Five personal-

ity traits [74][143]. Furthermore, women self-report higher levels of Neuroticism and

Agreeableness compared with men [47]. Future research in this area is important to

determine how keywords associated with particular personality traits impact appli-

cation rates for equity seeking groups.

This research points to the need for young people entering the labour market

to be strategic in engaging in activities that grow the non-cognitive skills that are

correlated with their chosen occupation. Higher education can also provide opportu-

nities through various experiential learning opportunities to help foster these skills in

their students. This research can also drive employers who communicate the need for

socially conscious, compassionate and resilient new graduates to include informative

keywords in their job descriptions.
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4.1.7 Future Research

This research is in the Canadian context. Even though there is evidence that the

Big Five markers persist across languages/cultures [58], this study should be repli-

cated outside of North America. The keyword source [123], although from renowned

experts in the Big Five, is also subject to historical context. Language can change

over time as do word associations (e.g., masculine in Emotional stability trait and

feminine in Agreeableness). Future research would benefit from using a keyword dic-

tionary that is more reflected of present-day language. Furthermore, some adjectives

(e.g., competitive, firm, complex) may be used in more than one context and not

necessarily relate to personality. We recommend additional research including adding

Part-Of-Speech Tagger (POS Tagger) to confirm the meaning of important keywords

in the job descriptions and to investigate different ways to use TFIDF scores (e.g.,

TFIDF means) to provide more insight into markers for the Big 5 in job descriptions.
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Chapter 5

Summary and Future Work

In Canada, the overall gender wage gap is larger than either the full-time pay

gap or the part-time pay gap, even after controlling for detailed personal and job

characteristics. This finding is linked to a differential selection by gender into full-time

and part-time work, with women of higher earnings potential being over-represented in

the pool of part-time workers, resulting in no gender pay gap in the part-time worker

category. When we turn the focus to the university sector in Ontario, a similar pattern

is evident. Women in academia are more distributed near the $100,000 threshold and

much less likely to be in the full faculty ranks indicating differential selection into

higher paying and better ranked roles in the university sector. Policies encouraging

women with high earning potential to remain in full-time employment and supporting

promotion of women into higher ranked faculty positions in academia should therefore

reduce the gender wage gap. Additional research in this area would benefit from

including detailed controls by university characteristics (e.g., size, location, research

or teaching focused, medical or comprehensive, predominately undergraduate etc.),

by faculty discipline (e.g., STEM and Non-STEM), and by union status to determine

how these variables further impact the gender wage gap in this sector.

An environmental scan of disability supports for WIL on 55 Canadian post-

secondary institutions websites and survey results from WIL professionals reveals

that resources are lacking to support students with disabilities to engage in WIL.

Regression analysis on survey data from students with disabilities finds that students

with Mental Health Disorders are significantly less likely to participate in WIL, as are

those with negative perceptions that employers will support them in their disability
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related needs. Most students with disabilities do not request accommodations in

WIL, with only 17% of Co-op students requesting accommodations in a Co-op Work

Term. As higher education in Canada continues to build WIL to improve the labour

market outcomes for their graduates, if the needs of students with disabilities are not

addressed, the employment gap between people with and without disabilities will be

perpetuated, or could worsen. It would be beneficial to continue this environmental

survey analysis for websites that are only available to the community from that college

or University. In addition, there is little research available in this area that focuses

on Mental Health Disorders. Due to it’s prominence in this age group, we need to

increase our understanding of accommodations needed for Mental Health Disorders

in WIL and in the labour market generally.

Employers recruiting university Co-op students and new graduates are not in-

cluding important keywords associated with personality in their job descriptions, even

though being a responsible, reliable, and compassionate human is increasingly noted

as what employers look for in new graduates. When TFIDF scores associated with

Big Five personality traits were available, the distribution of the TFIDF scores do

differ across job categories. These results will help universities to offer programs that

facilitate the development of these non-cognitive skills so their students can be more

career ready. It will also help direct employers to be more intentional to include

informative keywords by trait in their job descriptions. However, employers need to

also review their job descriptions to ensure they are accessible to people from diverse

backgrounds.

This research is paramount in 2020. With unprecedented unemployment rates

due to the economic shock of a global pandemic [6], historically disadvantaged groups

may be the most vulnerable. Women are more likely to be part-time workers, work

in the service industry and/or be primarily responsible for childcare. Additional

research on the gender wage gap post pandemic will be important as women may

be most at risk of being laid off or unable to return to work because of daycare and
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school closures. People with disabilities, particularly Mental Health Disorders and

Medical/Chronic Illnesses (especially those who are immune compromised), could

face challenges to receiving accommodations. More research is needed to determine

if people are more or less likely to disclose and ask for accommodations in a climate

of layoffs and business closures. It will also be interesting to track if the preferred

traits referenced in job descriptions for youth transitioning into the labour market

are impacted by COVID-19.

We also recognize the limitations in our analysis in that the very data used to

research discrimination is in many cases developed within a system that is already

inherently biased. We would be remiss to not acknowledge these influences in this

research. As previously noted, h-index and faculty evaluations are impacted by gen-

der. Gender bias in promotional processes is so prevalent it has a name: ‘the glass

ceiling’ which challenges if women are selecting into work channel or rank by choice

or by force. There is also evidence that the top earners in Canada have not increased

their weekly work hours to the same degree as workers in the lower income brackets,

yet still enjoy hourly wage premiums [147].

Moreover, the social construction of disability impacts how other people view a

person’s abilities and how people with disabilities view themselves. Data collected

from surveys will be influenced by these experiences. We recommend building on this

research to capture data that may be more immune to unconscious and conscious

bias as well as linking additional demographic data which is often not collected due

to privacy concerns. For example, additional fields (e.g., gender, disability, race,

sexual orientation etc.) collected on the Sunshine list will provide a truer picture of

how background characteristics effect being a member of the top earners in Canada.
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Appendix A

Appendix

Table A.1: Mean of Characteristics Used in the Analysis. Sensitivity to Defining

Part-time (PT) as Less than 35 Hours Per Week. March LFS, 2000 to 2018

ALL FT Males FT Females PT Males PT Females

Distribution 0.349 0.452 0.344 0.047 0.156

Females 50.06% 68.79% 31.21%

Males 49.94% 90.49% 9.51%

Weekly income 817.665 1001.261 815.906 427.853 408.991

Hourly wages 21.787 24.323 21.041 17.856 17.291

Education

Elementary 0.022 0.026 0.014 0.040 0.021

Some secondary 0.089 0.100 0.061 0.149 0.098

High-school 0.219 0.223 0.205 0.258 0.230

Some postsecondary 0.066 0.066 0.063 0.088 0.068

College 0.388 0.390 0.398 0.284 0.396

Bachelor 0.153 0.132 0.188 0.125 0.144

Post-grad 0.063 0.063 0.072 0.057 0.043

Age

15 to 19 0.021 0.015 0.010 0.105 0.039

20 to 24 0.076 0.074 0.066 0.155 0.080

25 to 29 0.106 0.108 0.111 0.107 0.091

30 to 34 0.115 0.119 0.119 0.090 0.103

35 to 39 0.126 0.129 0.128 0.082 0.122

Continued on next page
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Table A.1 – continued from previous page

ALL FT Males FT Females PT Males PT Females

40 to 44 0.137 0.140 0.144 0.084 0.133

45 to 49 0.142 0.142 0.153 0.087 0.133

50 to 54 0.133 0.134 0.140 0.091 0.127

55 to 59 0.095 0.093 0.090 0.101 0.106

60 to 64 0.049 0.045 0.039 0.099 0.067

Married 0.536 0.555 0.520 0.370 0.568

Common law 0.144 0.146 0.151 0.120 0.133

Widowed 0.010 0.004 0.015 0.005 0.018

Separated 0.031 0.026 0.039 0.021 0.033

Divorced 0.051 0.038 0.071 0.036 0.052

Single 0.227 0.231 0.205 0.448 0.196

Age of youngest child

None 0.552 0.552 0.545 0.750 0.507

below 6 0.148 0.161 0.134 0.093 0.161

6 to 12 0.130 0.127 0.131 0.066 0.153

13 to 17 0.095 0.089 0.104 0.047 0.103

18 to 24 0.076 0.071 0.086 0.043 0.076

Tenure (months) 93.244 98.105 99.202 57.980 76.768

seasonal 0.017 0.021 0.009 0.046 0.017

contract 0.055 0.043 0.053 0.107 0.079

casual 0.025 0.008 0.012 0.099 0.078

multiple jobs 1.052 1.035 1.042 1.104 1.107

extra hours 1.774 2.492 1.470 0.857 0.649

public 0.273 0.198 0.357 0.213 0.322

union 0.357 0.349 0.378 0.295 0.354

Notes: ALL refers to all workers in the sample; FT refers to full-time workers who work 35 or more

hours per week in their current job; PT refers to part-time workers who work fewer than 35 hours

per week in their current job. Weekly and hourly wages are expressed in real dollar terms using the

Consumer Price Index with base 2003. Other variables included in the analysis and not described

here for reason of space include location variables (10 provinces and 3 Census Metropolitan Areas),

18 industries, 25 occupations, and year indicators.
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Table A.2: Regression Coefficients for the Female Indicator. Sensitivity to Defining

Part-time (PT) as Less Than 35 Hours per Week. March LFS, 2000 to 2018

Baseline Include Demographics Include All Productivity

ALL FT PT ALL FT PT ALL FT PT

Weekly wages

Female -0.359 -0.205 0.014 -0.383 -0.242 -0.127 -0.257 -0.172 -0.104

(0.001) (0.001) (0.004) (0.001) (0.001) (0.004) (0.001) (0.001) (0.004)

Gap = 1 − exp(β) 0.302 0.185 -0.014 0.318 0.215 0.119 0.227 0.158 0.099

Constant 6.575 6.673 5.646 5.684 5.889 4.842 5.474 5.605 4.771

(0.001) (0.001) (0.004) (0.008) (0.007) (0.017) (0.010) (0.009) (0.032)

R squared 0.076 0.047 0.001 0.346 0.335 0.296 0.472 0.472 0.365

Hourly wages

Female -0.179 -0.149 0.008 -0.219 -0.196 -0.102 -0.148 -0.143 -0.076

(0.001) (0.001) (0.003) (0.001) (0.001) (0.002) (0.001) (0.001) (0.002)

Gap = 1 − exp(β) 0.164 0.138 -0.008 0.197 0.178 0.097 0.138 0.133 0.073

Constant 2.924 2.959 2.593 2.118 2.133 1.918 1.879 1.848 1.869

(0.001) (0.001) (0.002) (0.005) (0.007) (0.010) (0.007) (0.008) (0.018)

R squared 0.034 0.025 0.001 0.38 0.348 0.427 0.518 0.481 0.558

N 846769 674142 172627 846769 674142 172627 846769 674142 172627

Notes: ALL refers to all workers in the sample; FT refers to full-time workers who work 35 or more hours

per week in their main job; PT refers to part-time workers who work fewer than 35 hours per week in

their main job. The first three result columns are from a baseline regression of wages with only female as

a regressor. The next three columns add background characteristics which include personal characteristics

(age, education, marital status) and job characteristics (tenure, precarious employment indicators). The

last three columns add controls for occupation and industry. For reasons of space, only the coefficient

on Female and the Constant are reported here. The (β) coefficient on Female captures the female-male log

wage differential; its conversion to percentage formulation is given by 1−exp(β). Standard errors in parentheses.
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Table A.3: Blinder-Oaxaca Decomposition for the Hourly Gender Wage Gap

(i) (ii) (iii) (iv) (v)

All All FT PT Double

+ FTPT decomp.

Overall

Men 20.824 20.824 21.205 14.600 20.881

(0.010) (0.016) (0.010) (0.062) (0.015)

Women 17.424 17.424 18.098 14.817 17.575

(0.009) (0.013) (0.011) (0.028) (0.013)

Difference 3.400 3.400 3.108 -0.217 3.307

(0.014) (0.021) (0.015) (0.068) (0.020)

Explained 0.453 0.595 0.148 -1.619 0.503

(0.014) (0.018) (0.015) (0.050) (0.017)

Unexplained 2.948 2.806 2.959 1.402 2.803

(0.002) (0.020) (0.002) (0.060) (0.019)

Explained

Education -0.212 -0.220 -0.275 -0.135 -0.227

(0.004) (0.004) (0.004) (0.010) (0.004)

Age, tenure -0.086 -0.028 -0.067 -0.368 -0.042

(0.003) (0.004) (0.004) (0.014) (0.004)

Marital, Kids -0.029 -0.030 -0.004 -0.179 -0.031

(0.001) (0.002) (0.001) (0.019) (0.002)

Precarious job 0.029 0.008 0.005 -0.111 0.020

(0.001) (0.001) (0.001) (0.006) (0.001)

Multiple jobs 0.208 0.208 0.198 0.019 0.210

(0.002) (0.003) (0.002) (0.004) (0.003)

Union, Public -0.324 -0.252 -0.342 -0.360 -0.282

(0.003) (0.005) (0.003) (0.013) (0.005)

Province, CMA 0.051 0.054 0.072 -0.025 0.055

Continued on next page
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(i) (ii) (iii) (iv) (v)

All All FT PT Double

+ FTPT decomp.

(0.003) (0.003) (0.003) (0.006) (0.003)

Ind., Occ. 0.920 0.871 0.738 -0.495 0.964

(0.009) (0.014) (0.009) (0.037) (0.014)

Years -0.010 -0.010 -0.020 0.036 -0.010

(0.002) (0.002) (0.002) (0.007) (0.002)

Actual hrs/FTPT -0.096 -0.007 -0.157 -0.001 -0.154

(0.000) (0.005) (0.001) (0.001) (0.005)

Unexplained

Education 0.446 0.532 0.332 -0.071 0.398

(0.000) (0.075) (0.000) (0.198) (0.067)

Age, tenure 1.458 1.357 1.363 0.672 1.446

(0.001) (0.041) (0.001) (0.099) (0.038)

Marital, Kids 0.899 0.814 0.847 0.371 0.804

(0.001) (0.031) (0.001) (0.089) (0.030)

Precarious job 0.008 0.019 0.029 0.015 0.045

(0.000) (0.005) (0.000) (0.032) (0.004)

Multiple jobs -0.706 -0.845 -0.712 0.025 -0.739

(0.000) (0.074) (0.000) (0.192) (0.064)

Union, Public -0.376 -0.407 -0.403 -0.106 -0.452

(0.001) (0.018) (0.001) (0.050) (0.017)

Province, CMA -0.036 -0.044 0.042 0.045 0.071

(0.001) (0.028) (0.001) (0.086) (0.026)

Ind., Occ. -7.657 2.160 8.227 -0.493 2.099

(0.004) (0.389) (0.001) (2.124) (0.372)

Years 6.653 -3.321 -1.082 2.028 -3.279

(0.003) (0.348) (0.001) (0.810) (0.330)

Continued on next page
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(i) (ii) (iii) (iv) (v)

All All FT PT Double

+ FTPT decomp.

Actual hrs/FTPT -0.425 -0.818 -0.231 0.165 -0.219

(0.000) (0.095) (0.000) (0.101) (0.039)

N 846,769 846,769 735,283 111,486 846,769

Notes: ALL refers to all workers in the sample; FT refers to full-time workers

who work 30 or more hours per week in their main job; PT refers to part-time

workers who work fewer than 30 hours per week in their main job. (i) Baseline

specification, includes all controls except FT/PT indicator (ii) Includes all controls

and FT/PT indicator (grouped with the actual hours variable in decomposition) (iii)

Separately for FT workers (iv) Separately for PT workers (v) Double decomposition:

counterfactual of PT workers being paid according to the FT wage regression (by

gender). Male and female wages and their difference reflect this counterfactual.

Standard errors in parentheses.
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Table A.4: WIL Practitioner Survey Questions

Q Questions

Q1 I give consent or I do not give consent.

Q2 Do you have experience working with students with disabilities who are engaged in WIL?

Q3 Does your department have a staff member dedicated specifically to

supporting students with disabilities in WIL?

Q4 Adequate resources about disclosing a disability are available

to me in order to support students in WIL.

Q5 Adequate resources about accommodations for disabilities are available

to me in order to support students in WIL.

Q6 My post-secondary institution provides adequate training in regards to

supporting students with disabilities in WIL.

Q7 I am comfortable providing support to students with disabilities in WIL.

Q8 I discuss the topics of disclosing a disability and/or accommodations

for disabilities with students who are engaged in WIL.

Q9 I provide specialized supports for students with disabilities who are engaged

in WIL that are beyond normal business practices.

Q10 I perceive students as comfortable with disclosing a disability as it relates to WIL.

Q11 I perceive students as comfortable with requesting accommodations

for disabilities as it relates to WIL.

Q12 I believe that engaging in WIL is especially beneficial for students with disabilities.

Q13 Students with disabilities have equal access to WIL.

Q14 Students with disabilities experience barriers in WIL.

Q15 I have the necessary resources available in order to help students with

disabilities address and overcome any barriers to success in WIL.

Q16 I am satisfied with the disability supports available to students

as it relates to their academic success.

Q17 I am satisfied with the disability supports available to students

as it relates to their participation in WIL.

Q18 I have a good understanding of students’ legal rights concerning disclosing a disability

and accommodations for disabilities as it relates to academics.

Q19 I have a good understanding of students’ legal rights concerning disclosing a disability and

Continued on next page
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Q Questions

as it relates to their participation in WIL.

Q20 I believe there are sufficient services and supports available to

students in order to help them navigate WIL.

Q21 I believe that post-secondary institutions are responsible for providing students

with resources for navigating their disability in WIL.

Notes: With exception of Questions 1, 2 and 3, Likert scale survey questions were given in randomized

order.

Table A.5: Results by Percent for Questions 1-3

Q# Yes (%) No (%)

Q1 100 0

Q2 80.26 19.74

Q3 17.11 82.89

n = 76

Notes: Indicates the frequency of ‘yes’ , ‘no’

selections.

Table A.6: Results by Percent for Likert Scale Questions 4-21

# Strongly Somewhat Neither Agree Somewhat Strongly

Disagree(%) Disagree(%) Nor Disagree (%) Agree (%) Agree (%)

Q4 11.84 27.63 13.16 35.53 11.84

Q5 15.79 27.63 9.21 34.21 13.16

Q6 17.11 48.68 11.84 17.11 5.26

Q7 3.95 19.74 11.84 52.63 11.84

Q8 9.21 11.84 13.16 43.42 22.37

Q9 26.32 18.42 21.05 25 9.21

Q10 10.53 47.37 22.37 18.42 1.32

Q11 14.47 39.47 25 21.05 0

Continued on next page
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# Strongly Somewhat Neither Agree Somewhat Strongly

Disagree(%) Disagree(%) Nor Disagree (%) Agree (%) Agree (%)

Q12 0 1.32 9.21 25 64.47

Q13 5.26 27.63 18.42 27.63 21.05

Q14 0 3.95 17.11 47.37 31.58

Q15 18.42 31.58 14.47 31.58 3.95

Q16 7.89 11.84 15.79 38.16 26.32

Q17 18.42 27.63 21.05 27.63 5.26

Q18 15.79 21.05 6.58 42.11 14.47

Q19 14.47 27.63 6.58 42.11 9.21

Q20 22.37 31.58 17.11 27.63 1.32

Q21 1.33 4 8 34.67 52

n = 76

Notes: Indicates the frequency of the Likert scale 5 point ranking options.

Table A.7: Comparing Response Means for those WIL Practitioners Without and

With a Dedicated Staff for Students with Disabilities in their Department

Q# Survey Questions (i) Mean Mean

Without (ii) With (iii)

n = 63 n = 13

Perception of Resources

Q4 Adequate resources available about disclosure 2.94 3.77

Q5 Adequate resources available about accommodations 2.92 3.36

Q6 My post-secondary institution provides adequate training 2.3 3.15

Q15 I have the necessary resources to help students 2.68 2.85

Q16 I am satisfied with the disability supports for academics 3.71 3.23

Q17 I am satisfied with the disability supports for WIL 2.68 3

Q20 I believe there are sufficient services and supports for WIL 2.46 2.92

Q21 I believe PSIs are responsible for WIL resources 4.32 4.31

Perception of Self

Continued on next page
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Q# Survey Questions (i) Mean Mean

Without (ii) With (iii)

n = 63 n = 13

Q7 I am comfortable providing disability supports 3.44 3.69

Q8 I discuss topics of disclosing a disability and accommodations 3.49 4

Q9 I provide specialized supports for students with disabilities 2.59 3.38

Q18 I have a good understanding of legal rights in academics 3.14 3.38

Q19 I have a good understanding of legal rights in WIL 2.97 3.38

Perception of Students

Q10 Students comfortable with disclosing 2.49 2.69

Q11 Students comfortable with requesting accommodations 2.44 2.92

Q12 WIL is especially beneficial for students with disabilities 4.51 4.61

Q13 Students with disabilities have equal access to WIL 3.38 3

Q14 Students with disabilities experience barriers in WIL 4.08 4

Notes: (i) Questions condensed for chart. (ii) Survey respondents who indicated they do not have a staff

member dedicated specifically to supporting students with disabilities WIL. (iii) Survey respondents

who indicated they have a staff member dedicated specifically to supporting students with disabilities WIL.
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Table A.8: University 2019 Disability Types Registered on Campus for Support for

Academics

Disability Type Frequency (%)

Acquired Brain Injury (ABI) 6

Attention Deficit Hyperactive Disorder (ADHD) 8

Autism Spectrum Disorder (ASD) 2

Hearing Impairment 2

Medical/Chronic Illness 11

Mental Health Disorder 46

Mobility/Dexterity 2

Specific Learning Disability 22

Vision Impairment 1

Notes: Data indicates the frequency by type of disability registered with the Disability

Office on campus. The rates of comorbidity were not available.

Table A.9: WIL Type Selected by Survey Group

DSO (n = 42) COOP (n = 92)

WIL Type Count % within Group Count % within group

Internship 18 36.73 5 5.1

Co-op 12 24.49 92 93.88

Field Experience 11 22.45 1 1.02

Mandatory Prof. Practice 6 12.24 0 0

Other 2 4.08 0 0

Total Selections 49 98

Notes: Indicates frequency by type of WIL by group. In some instances, students selected

more than one WIL type resulting in a higher number of selections than survey numbers.
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Table A.10: Co-op Level Completed or Process of Completing

DSO COOP

Co-op Level Count % within Group Count % within group

First Year 0 0 10 10.87

Co-op Prep Course 2 16.67 23 25

Work Term 1 3 25 11 11.96

Work Term 2 4 33.33 18 19.57

Work Term 3 1 8.33 13 14.13

Work Term 4 0 0 11 11.96

Work Term 5 2 16.67 6 6.52

N 12 92

Notes: First Year is any student in academic semester 1 and 2 that has not yet

started the mandatory Co-op prep course at the time of the survey. Students

are required to pass this course before they begin their first Co-op work term.

Each work term is 4 months. Depending on discipline, students are scheduled to

complete 3, 4 or 5 work terms.

Table A.11: Probability of the DSO Group with those in the Co-op Program Removed

Engaging in WIL by Disability Type, Comorbidity and Perceptions of WIL - Binary

Logistic Regression

B S.E. p Exp(B) 95% C.I.for EXP(B)

Explanatory Variables Lower Upper

Aquired Brain Injury (ABI) -0.71 0.806 0.378 0.491 0.101 2.383

Attention Deficit Hyperactive Disorder (ADHD) -0.16 0.574 0.781 0.852 0.277 2.625

Autism Spectrum Disorder (ASD) 0.551 1.331 0.679 1.735 0.128 23.575

Hearing Impairment 2.065 1.44 0.151 7.886 0.469 132.535

Medical or Chronic Illness -0.519 0.628 0.408 0.595 0.174 2.036

Mental Health Condition -1.151 0.555 0.038 0.316 0.106 0.939

Mobility/Dexterity 0.832 0.797 0.297 2.298 0.482 10.968

Continued on next page
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B S.E. p Exp(B) 95% C.I.for EXP(B)

Explanatory Variables Lower Upper

Specific Learning Disability -0.98 0.761 0.198 0.375 0.084 1.668

Vision Impairment 0.863 1.065 0.418 2.37 0.294 19.117

Comorbid -0.309 0.501 0.537 0.734 0.275 1.96

Employers Sensitive Dis. Needs 0.66 0.281 0.019 1.935 1.115 3.358

SWD have Equal Access to WIL -0.551 0.244 0.024 0.576 0.357 0.93

My Uni. Supports me in WIL -0.296 0.334 0.376 0.744 0.386 1.432

Sufficient Services for WIL -0.082 0.269 0.76 0.921 0.544 1.56

Understand WIL Accommodations 0.637 0.208 0.002 1.89 1.256 2.844

Comfortable Disclosing in WIL -0.059 0.171 0.732 0.943 0.674 1.319

Constant -1.199 1.405 0.393 0.301

n = 174

Notes: B values (coefficients) are the unstandardized regression weights in the regression equation predicting

the dependent from independent variables. Exp(B) values represent the odds ratios for the B values and are

the exponentiation of the coefficients. S.E is the Standard Error of the regression coefficient. C.I. is the Confi-

dence Interval that indicates with 95% confidence that the range contains the true mean of the population. These

ranges are larger due to the small sample size. For this analysis, the 12 DSO surveys in the Co-op program are removed.

Table A.12: Perceptions of WIL of the DSO Group with those in the Co-op Program

Removed by Disability Type and Comorbidity

Employers Equal University Sufficient Under. Comfort

Explanatory Variables Sensitive Access Supp. Me Services Accomm. Disclose

ABI 0.174 0.371 0.263 0.492 0.353 0.493

(0.47) (0.468) (0.481) (0.471) (0.473) (0.473)

ADHD -0.026 0.18 -0.117 0.263 0.427* 0.054

(0.342) (0.343) (0.351) (0.344) (0.347) (0.341)

ASD -1.654 -1.343 -1.763* -1.38 -1.827 0.357

(0.874) (0.864) (0.87) (0.859) (0.918) (0.839)

Hearing -1.178 0.929 1.623 2.211* 1.847 0.171
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Employers Equal University Sufficient Under. Comfort

Explanatory Variables Sensitive Access Supp. Me Services Accomm. Disclose

(0.96) (0.945) (0.978) (1.029) (1.031) (0.947)

Medical/Chronic -0.334 -0.691 -0.138 -0.121 0.93* -1.002*

(0.363) (0.371) (0.372) (0.366) (0.376) (0.367)

Mental Health -0.483 -0.193 0.364 -0.353 -0.631 -0.467

(0.375) (0.372) (0.385) (0.374) (0.38) (0.376)

Mobility/Dexterity 0.087 -0.392 -0.527 -0.715 -0.732 0.705

(0.529) (0.531) (0.545) (0.529) (0.534) (0.532)

Specific LD 0.16 0.197 0.017 0.599 0.731 0.193

(0.41) (0.407) (0.42) (0.41) (0.423) (0.411)

Vision -0.58 -0.159 -0.311 0.613 0.393 -0.623

(0.746) (0.739) (0.759) (0.739) (0.746) (0.735)

Comorbid -0.15 -0.151 -0.27 -0.079 0.051 -0.119

(0.286) (0.285) (0.294) (0.285) (0.288) (0.285)

n = 174

Notes: The first row of numbers for each Explanatory Variable are the Regression Coefficients and

the numbers in brackets below are the Standard Errors. The following symbols indicate statistically

significant differences in rankings of the WIL Perception questions for *p ≤ 0.05, **p ≤ 0.005 and

***p ≤ 0.001. For this analysis, the 12 DSO surveys in the Co-op program are removed.

Table A.13: Probability of the DSO Group Engaging in WIL by Disability Type,

Comorbidity and Perceptions of WIL - Linear Regression

Explanatory Variables Unstandardized Standardized 95.0% Confidence Interval for B

Coefficients Coefficients

B Std. Error Beta t p Lower Bound Upper Bound

Constant 0.377 0.183 2.061 0.041 0.016 0.739

Acquired Brain Injury (ABI) -0.098 0.102 -0.073 -0.963 0.337 -0.299 0.103

Attention Deficit Hyperactive Disorder (ADHD) -0.052 0.076 -0.051 -0.679 0.498 -0.202 0.098

Autism Spectrum Disorder (ASD) 0.018 0.191 0.007 0.092 0.927 -0.36 0.395

Hearing Impairment 0.241 0.198 0.093 1.214 0.226 -0.151 0.633

Medical or Chronic Illness -0.073 0.084 -0.066 -0.863 0.389 -0.239 0.094

Mental Health Condition -0.212 0.084 -0.201 -2.529 0.012 -0.378 -0.047

Mobility/Dexterity 0.142 0.115 0.093 1.232 0.22 -0.085 0.369

Specific Learning Disability -0.097 0.092 -0.079 -1.051 0.295 -0.279 0.085
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Explanatory Variables Unstandardized Standardized 95.0% Confidence Interval for B

Coefficients Coefficients

B Std. Error Beta t p Lower Bound Upper Bound

Vision Impairment 0.152 0.154 0.074 0.991 0.323 -0.151 0.455

Comorbid -0.019 0.062 -0.022 -0.302 0.763 -0.141 0.104

Employers Sensitive Dis. Needs 0.054 0.034 0.141 1.585 0.115 -0.013 0.121

SWD have Equal Access to WIL -0.083 0.03 -0.248 -2.742 0.007 -0.143 -0.023

My Uni. Supports me in WIL -0.001 0.039 -0.002 -0.017 0.987 -0.078 0.077

Sufficient Services for WIL 0.014 0.034 0.041 0.397 0.692 -0.054 0.081

Understand WIL Accommodations 0.068 0.026 0.223 2.67 0.008 0.018 0.119

Comfortable Disclosing in WIL -0.026 0.023 -0.09 -1.154 0.25 -0.071 0.019

n = 186

Notes: Linear probability regression where coefficients are marginal effects.

Table A.14: Probability of the DSO Group with those in the Co-op Program Removed

Engaging in WIL by Disability Type, Comorbidity and Perceptions of WIL - Linear

Regression

Explanatory Variables Unstandardized Standardized 95.0% Confidence Interval for B

Coefficients Coefficients

B Std. Error Beta t p Lower Bound Upper Bound

Constant 0.225 0.171 1.318 0.189 -0.112 0.562

Acquired Brain Injury (ABI) -0.078 0.096 -0.065 -0.819 0.414 -0.268 0.111

Attention Deficit Hyperactive Disorder (ADHD) -0.023 0.07 -0.025 -0.326 0.745 -0.162 0.116

Autism Spectrum Disorder (ASD) 0.081 0.173 0.036 0.467 0.641 -0.261 0.423

Hearing Impairment 0.29 0.199 0.115 1.457 0.147 -0.103 0.684

Medical or Chronic Illness -0.064 0.079 -0.064 -0.809 0.419 -0.219 0.092

Mental Health Condition -0.183 0.078 -0.187 -2.342 0.02 -0.337 -0.029

Mobility/Dexterity 0.125 0.109 0.09 1.14 0.256 -0.091 0.34

Specific Learning Disability -0.112 0.085 -0.101 -1.316 0.19 -0.281 0.056

Vision Impairment 0.116 0.151 0.06 0.767 0.444 -0.182 0.413

Comorbid -0.003 0.058 -0.004 -0.051 0.959 -0.118 0.112

Employers Sensitive Dis. Needs 0.071 0.032 0.208 2.226 0.027 0.008 0.133

SWD have Equal Access to WIL -0.063 0.028 -0.209 -2.229 0.027 -0.119 -0.007

My Uni. Supports me in WIL -0.014 0.038 -0.034 -0.369 0.713 -0.088 0.06

Sufficient Services for WIL -0.017 0.032 -0.057 -0.534 0.594 -0.081 0.046

Understand WIL Accommodations 0.075 0.024 0.269 3.113 0.002 0.028 0.123

Comfortable Disclosing in WIL -0.008 0.021 -0.032 -0.401 0.689 -0.05 0.033

n = 174

Notes: Linear probability regression where coefficients are marginal effects. For this analysis, the 12 DSO surveys in the

Co-op program are removed.
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Table A.15: Probability of the DSO Group Engaging in WIL by Disability Type,

Comorbidity with Perceptions of WIL as Discrete Data Types - Binary Logistic Re-

gression

Explanatory Variables B S.E. p Exp(B)
95% C.I.for EXP(B)

Lower Upper

Acquired Brain Injury (ABI) -0.782 0.755 0.301 0.458 0.104 2.011

Attention Deficit Hyperactive Disorder (ADHD) -0.217 0.536 0.686 0.805 0.281 2.304

Autism Spectrum Disorder (ASD) -0.472 1.456 0.746 0.624 0.036 10.817

Hearing Impairment 1.182 1.250 0.344 3.260 0.281 37.760

Medical or Chronic Illness -0.251 0.581 0.666 0.778 0.249 2.428

Mental Health Condition -1.283 0.536 0.017 0.277 0.097 0.793

Mobility/Dexterity 0.977 0.757 0.196 2.658 0.603 11.711

Specific Learning Disability -0.587 0.655 0.370 0.556 0.154 2.007

Vision Impairment 1.579 0.974 0.105 4.849 0.719 32.702

Comorbid -0.213 0.444 0.631 0.808 0.339 1.927

Employers Sensitive Dis. Needs (Neg) -0.672 0.578 0.245 0.511 0.164 1.586

Employers Sensitive Dis. Needs (Pos) -0.598 0.600 0.319 0.550 0.170 1.781

SWD have Equal Access to WIL (Neg) 0.233 0.675 0.730 1.263 0.336 4.742

SWD have Equal Access to WIL (Pos) 0.974 0.597 0.103 2.647 0.821 8.534

My Uni. Supports me in WIL (Neg) -0.467 0.506 0.357 0.627 0.232 1.692

My Uni. Supports me in WIL (Pos) 0.481 0.688 0.484 1.618 0.420 6.232

Sufficient WIL Services Available (Neg) 0.891 0.648 0.169 2.439 0.685 8.679

Sufficient WIL Services Available (Pos) -0.452 0.713 0.526 0.636 0.157 2.572

Understand WIL Accommodations (Neg) -2.495 1.151 0.030 0.082 0.009 0.788

Understand WIL Accommodations (Pos) -1.190 0.504 0.018 0.304 0.113 0.816

Comfortable Disclosing in WIL (Neg) 0.049 0.930 0.958 1.051 0.170 6.497

Comfortable Disclosing in WIL (Pos) 0.535 0.457 0.242 1.708 0.697 4.185

Constant 0.413 0.915 0.651 1.512

n = 186

Notes: B values (coefficients) are the unstandardized regression weights in the regression equation predicting the

dependent from independent variables. Exp(B) values represent the odds ratios for the B values and are the

exponentiation of the coefficients. S.E is the Standard Error of the regression coefficient. C.I. is the Confidence

Interval that indicates with 95% confidence that the range contains the true mean of the population. These ranges

are larger due to the smaller sample size.
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Table A.16: Probability of the DSO Group with those in the Co-op Program Re-

moved Engaging in WIL by Disability Type, Comorbidity with Perceptions of WIL

as Discrete Data Types - Binary Logistic Regression

Explanatory Variables B S.E. p Exp(B)
95% C.I.for EXP(B)

Lower Upper

Acquired Brain Injury (ABI) -0.315 0.905 0.728 0.730 0.124 4.302

Attention Deficit Hyperactive Disorder (ADHD) -0.121 0.664 0.855 0.886 0.241 3.255

Autism Spectrum Disorder (ASD) -0.116 1.463 0.937 0.891 0.051 15.672

Hearing Impairment 2.242 1.561 0.151 9.414 0.442 200.642

Medical or Chronic Illness 0.042 0.712 0.953 1.043 0.259 4.208

Mental Health Condition -1.386 0.636 0.029 0.250 0.072 0.869

Mobility/Dexterity 0.844 0.896 0.346 2.325 0.402 13.455

Specific Learning Disability -0.753 0.901 0.403 0.471 0.080 2.754

Vision Impairment 1.717 1.278 0.179 5.566 0.454 68.188

Comorbid -0.160 0.556 0.773 0.852 0.287 2.531

Employers Sensitive Dis. Needs (Neg) -2.826 0.969 0.004 0.059 0.009 0.396

Employers Sensitive Dis. Needs (Pos) -1.228 0.752 0.102 0.293 0.067 1.278

SWD have Equal Access to WIL (Neg) -0.174 0.915 0.849 0.840 0.140 5.048

SWD have Equal Access to WIL (Pos) 0.316 0.762 0.678 1.372 0.308 6.103

My Uni. Supports me in WIL (Neg) -0.407 0.670 0.543 0.666 0.179 2.474

My Uni. Supports me in WIL (Pos) 1.209 0.925 0.191 3.350 0.546 20.546

Sufficient WIL Services Available (Neg) 2.437 0.915 0.008 11.442 1.904 68.742

Sufficient WIL Services Available (Pos) 0.479 0.989 0.628 1.614 0.232 11.212

Understand WIL Accommodations (Neg) -2.423 1.223 0.048 0.089 0.008 0.974

Understand WIL Accommodations (Pos) -1.567 0.644 0.015 0.209 0.059 0.738

Comfortable Disclosing in WIL (Neg) 0.494 1.024 0.630 1.639 0.220 12.208

Comfortable Disclosing in WIL (Pos) -0.133 0.579 0.818 0.876 0.282 2.722

Constant 0.242 1.080 0.823 1.273

n = 174

Notes: B values (coefficients) are the unstandardized regression weights in the regression equation predicting the

dependent from independent variables. Exp(B) values represent the odds ratios for the B values and are the

exponentiation of the coefficients. S.E is the Standard Error of the regression coefficient. C.I. is the Confidence

Interval that indicates with 95% confidence that the range contains the true mean of the population. These ranges

are larger due to the smaller sample size. For this analysis, the 12 DSO surveys in the Co-op program are removed.
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Table A.17: Comparing Differences in Rankings of WIL Perception Questions by

Group - Mann-Whitney U Test

Perception Question Group N Mean Rank p

Employers Sensitive Dis. Needs

DSO 173 105.81 0.000

COOP 68 159.64

Total 241

SWD have Equal Access to WIL

DSO 172 114.31 0.036

COOP 67 134.61

Total 239

My Uni. Supports me in WIL

DSO 173 116.45 0.086

COOP 68 132.57

Total 241

Sufficient Services for WIL

DSO 172 111.73 0.001

COOP 68 142.68

Total 240

Understand WIL Accommodations

DSO 171 116.46 0.196

COOP 68 128.9

Total 239

Comfortable Disclosing in WIL

DSO 174 127.16 0.039

COOP 68 107.01

Total 242

Notes: Compares mean rankings between the COOP and DSO groups . The 12 DSO

in Co-op and the 23 COOP who registered their disability with the University are

removed from this analysis.
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Table A.18: Comparing Differences in Rankings of WIL Perception Questions for the

DSO Group by WIL Activity - Mann-Whitney U Test

Perception Question Engaged in WIL (No/Yes) N Mean Rank p

Employers Sensitive Dis. Needs

No to WIL 143 90.55 0.235

Yes to WIL 42 101.33

Total 185

SWD have Equal Access to WIL

No to WIL 142 95.45 0.155

Yes to WIL 42 82.51

Total 184

My Uni. Supports me in WIL

No to WIL 143 91.39 0.424

Yes to WIL 42 98.48

Total 185

Sufficient Services for WIL

No to WIL 142 90.94 0.455

Yes to WIL 42 97.76

Total 184

Understand WIL Accommodations

No to WIL 141 85.83 0.003

Yes to WIL 42 112.71

Total 183

Comfortable Disclosing in WIL

No to WIL 144 94.06 0.789

Yes to WIL 42 91.60

Total 186

Notes: Compares mean rankings between the students in the DSO group who have and who have not

engaged in WIL.
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Table A.19: Comparing Differences in Rankings of WIL Perception Questions for the

DSO Group by Comorbidity - Mann-Whitney U Test

Perception Question Comorbidity N Mean Rank p

Employers Sensitive Dis. Needs

One disability 98 96.72 0.229

More than one disability 87 88.81

Total 185

SWD have Equal Access to WIL

One disability 98 94.73 0.532

More than one disability 86 89.95

Total 184

My Uni. Supports me in WIL

One disability 98 96.14 0.369

More than one disability 87 89.46

Total 185

Sufficient Services for WIL

One disability 98 92.57 0.985

More than one disability 86 92.42

Total 184

Understand WIL Accommodations

One disability 97 91.32 0.849

More than one disability 86 92.77

Total 183

Comfortable Disclosing in WIL

One disability 98 95.09 0.563

More than one disability 87 90.65

Total 185

Notes: Compares mean rankings between the students in the DSO group who have one or more than one

disability (comorbid).
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Table A.20: Comparing Differences in Rankings of WIL Perception Questions for the

COOP Group by Coop Work Term Experience - Mann-Whitney U Test

Perception Question Coop Work Term Experience N Mean Rank p

Employers Sensitive Dis. Needs

No Co-op Work Term 33 46.44 0.987

Yes Co-op Work Term 59 46.53

Total 92

SWD have Equal Access to WIL

No Co-op Work Term 32 52.63 0.071

Yes Co-op Work Term 59 42.41

Total 91

My Uni. Supports me in WIL

No Co-op Work Term 33 52.11 0.111

Yes Co-op Work Term 59 43.36

Total 92

Sufficient Services for WIL

No Co-op Work 33 56.58 0.005

Yes Co-op Work Term 59 40.86

Total 92

Understand WIL Accommodations

No Co-op Work Term 33 53.47 0.051

Yes Co-op Work Term 59 42.60

Total 92

Comfortable Disclosing in WIL

No Co-op Work Term 33 59.98 0.000

Yes Co-op Work Term 59 38.96

Total 92

Notes: Compares mean rankings between the students in the DSO group have completed or in process of

completing Co-op Work Term to those who have yet to experience a Co-op Work Term.
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Table A.21: Comparing Differences in Rankings of WIL Perception Questions for

the COOP Group by Registration of a Disability for Academic Accommodations -

Mann-Whitney U Test

Perception Question Registered Disability N Mean Rank p

Employers Sensitive Dis. Needs

No 68 49.57 0.019

Yes 23 35.43

Total 91

SWD have Equal Access to WIL

No 67 45.66 0.921

Yes 23 45.04

Total 90

My Uni. Supports me in WIL

No 68 48.01 0.185

Yes 23 40.04

Total 91

Sufficient Services for WIL

No 68 47.39 0.365

Yes 23 41.89

Total 91

Understand WIL Accommodations

No 68 47.17 0.449

Yes 23 42.54

Total 91

Comfortable Disclosing in WIL

No 68 48.31 0.141

Yes 23 39.17

Total 91

Notes: Compares mean rankings between the students in the COOP group who have and who have

not registered their Disability with the University.
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Table A.22: Comparing Differences in Rankings of WIL Perception Questions for the

COOP Group by Comorbidity - Mann-Whitney U Test

Perception Question Comorbidity N Mean Rank p

Employers Sensitive Dis. Needs

One disability 70 47.01 0.005

More than one disability 18 34.72

Total 88

SWD have Equal Access to WIL

One disability 69 44.58 0.667

More than one disability 18 41.78

Total 87

My Uni. Supports me in WIL

One disability 70 45.66 0.375

More than one disability 18 40.00

Total 88

Sufficient Services for WIL

One disability 70 46.26 0.183

More than one disability 18 37.67

Total 88

Understand WIL Accommodations

One disability 70 47.17 0.044

More than one disability 18 34.11

Total 88

Comfortable Disclosing in WIL

One disability 70 44.90 0.766

More than one disability 18 42.94

Total 88

Notes: Compares mean rankings between the students in the COOP group who have one or more than

one disability (comorbid).
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Table A.23: Effect of Job Category on TFIDF Scores for Each Big Five Trait. Only

Job Descriptions with at Least one Keyword Overall. Baseline is Accounting. Includes

Controls for Job Type, Year and Month

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

Accounting 0.000 0.000 0.000 0.000 0.000

(.) (.) (.) (.) (.)

Admin/Office -0.229 -3.553*** 2.903*** 1.281*** 0.591**

(0.451) (0.340) (0.499) (0.373) (0.215)

Agriculture 0.006 -4.572*** 1.863*** 0.113 0.067

(0.339) (0.256) (0.375) (0.280) (0.162)

Arts/Culture 1.104 -6.253*** 0.293 -0.111 -0.223

(0.981) (0.740) (1.086) (0.811) (0.468)

Bank/Fin 1.713*** -5.614*** 0.790* -1.035*** 0.284

(0.328) (0.247) (0.363) (0.271) (0.156)

Child/Teach 0.184 -7.843*** 2.842*** 1.227** 0.512*

(0.512) (0.386) (0.567) (0.423) (0.244)

CustService 0.728 -4.935*** 2.719*** 1.309** 0.255

(0.499) (0.376) (0.553) (0.413) (0.238)

Engineering 2.465*** -5.184*** 0.584 -0.702** -0.252

(0.276) (0.208) (0.306) (0.228) (0.132)

Enviro/Resource 0.612 -4.935*** -0.011 -0.771* -0.085

(0.421) (0.318) (0.467) (0.348) (0.201)

FoodProcess 1.310** -4.521*** 0.219 -1.058** 0.059

(0.428) (0.323) (0.474) (0.354) (0.204)

Government 0.435 -5.747*** 0.871 -1.560*** 0.491*

(0.477) (0.360) (0.528) (0.395) (0.227)

Healthcare -0.514 -5.040*** 1.439* 7.689*** 7.476***

(0.626) (0.472) (0.693) (0.517) (0.298)

Hosp/Tourism 0.130 -5.166*** 2.516*** 3.251*** 0.109

(0.459) (0.346) (0.508) (0.379) (0.219)

HR/Recruit 0.754 -6.113*** 2.339*** 0.005 0.083

Continued on next page
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Table A.23 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

(0.544) (0.410) (0.602) (0.449) (0.259)

Insurance 0.390 -4.766*** 2.548** 1.403* 0.414

(0.718) (0.541) (0.795) (0.594) (0.342)

IntDev -1.130 -8.248*** 0.978 0.747 -0.930

(1.593) (1.201) (1.764) (1.318) (0.760)

IT 4.572*** -5.750*** 0.035 -0.058 0.302*

(0.271) (0.204) (0.300) (0.224) (0.129)

LandArch 0.135 -1.739*** 1.185 1.810*** -0.584*

(0.624) (0.471) (0.691) (0.516) (0.297)

Law 2.007 -5.557*** 2.637 -1.392 -0.362

(1.568) (1.182) (1.736) (1.297) (0.747)

Manage/Bus 2.523*** -5.828*** 2.795*** -0.127 -0.448*

(0.422) (0.318) (0.468) (0.349) (0.201)

Manufacture 0.444 -4.029*** 0.342 0.347 -0.289

(0.506) (0.382) (0.560) (0.418) (0.241)

Market/Comm/PR 2.846*** -6.241*** 8.640*** -0.710** 0.023

(0.286) (0.216) (0.317) (0.237) (0.136)

Nutrition -0.450 -6.130*** 3.055 0.780 3.939***

(1.502) (1.132) (1.663) (1.242) (0.716)

Real/Property 0.796 -3.781*** 2.503*** 0.106 -0.285

(0.431) (0.325) (0.477) (0.356) (0.205)

Research 3.912*** -4.934*** -0.543 -1.007** -0.135

(0.385) (0.290) (0.426) (0.318) (0.184)

Sales/BusDev 0.891** -6.147*** 5.207*** 0.100 0.717***

(0.313) (0.236) (0.347) (0.259) (0.149)

Sci/Labs/Pharm 4.375*** -4.623*** 0.633 -1.220*** -0.083

(0.375) (0.283) (0.415) (0.310) (0.179)

ServRec 1.847*** -6.759*** 4.893*** 1.433*** 0.173

(0.517) (0.390) (0.572) (0.427) (0.246)

Supply/Log Chain 0.646 -4.801*** 3.051*** -0.145 0.097

Continued on next page
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Table A.23 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

(0.543) (0.410) (0.602) (0.449) (0.259)

Utilities 2.101 -2.096 -1.094 3.911 -0.836

(2.782) (2.098) (3.081) (2.301) (1.326)

Vet/AnimalSci -2.572*** -8.767*** 5.280*** 9.547*** 4.295***

(0.486) (0.367) (0.538) (0.402) (0.232)

coop1 0.265* -0.690*** -1.046*** -0.246* -0.130*

(0.119) (0.090) (0.132) (0.099) (0.057)

year 0.063* -0.058** -0.074* 0.164*** 0.011

(0.027) (0.020) (0.030) (0.022) (0.013)

month 0.025 0.014 -0.024 0.007 -0.005

(0.016) (0.012) (0.017) (0.013) (0.007)

constant -123.016* 126.929** 153.956** -326.615*** -20.497

(53.827) (40.587) (59.606) (44.511) (25.658)

r2 0.039 0.051 0.082 0.053 0.047

N 27289

Notes: Columns (i) thru (v) report the coefficients and the standard errors in brackets for

the probability of having a keyword overall compared to Accounting. Only job descriptions

with at least one keyword overall are included in the analysis with specifications for job

type, year and month.

Table A.24: Probability of Non-zero TFIDF by Big Five Trait for No Duplicates.

Coefficients from Logistic Regression Reported as Odds Ratios

Job Category Open. Consc. Extro. Agree. Em.St. Overall

(i) (ii) (iii) (iv) (v) (vi)

Accounting 1.000 1.000 1.000 1.000 1.000 1.000

(.) (.) (.) (.) (.) (.)

Admin/Office 0.791 0.587*** 1.528*** 0.952 0.973 0.857

(0.099) (0.057) (0.162) (0.097) (0.187) (0.094)

Continued on next page
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Table A.24 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St. Overall

(i) (ii) (iii) (iv) (v) (vi)

Agriculture 0.722*** 0.471*** 1.041 0.712*** 0.901 0.527***

(0.066) (0.034) (0.086) (0.054) (0.127) (0.041)

Arts/Culture 1.103 0.375*** 1.023 0.957 0.849 0.777

(0.275) (0.084) (0.248) (0.211) (0.368) (0.180)

Bank/Fin 1.672*** 0.415*** 1.157 0.679*** 1.165 0.729***

(0.134) (0.029) (0.093) (0.051) (0.156) (0.056)

Child/Teach 0.717* 0.226*** 1.265 1.040 1.013 0.468***

(0.103) (0.028) (0.152) (0.117) (0.211) (0.053)

CustService 1.154 0.449*** 1.428** 1.136 0.644 0.777*

(0.151) (0.051) (0.172) (0.129) (0.159) (0.097)

Engineering 1.396*** 0.409*** 0.872 0.653*** 0.558*** 0.574***

(0.099) (0.024) (0.061) (0.041) (0.071) (0.038)

Enviro/Resource 0.804* 0.348*** 0.633*** 0.472*** 0.441*** 0.363***

(0.082) (0.029) (0.065) (0.044) (0.090) (0.031)

FoodProcess 0.976 0.485*** 0.795* 0.602*** 1.010 0.569***

(0.107) (0.044) (0.087) (0.061) (0.177) (0.054)

Government 0.858 0.314*** 0.801 0.589*** 0.915 0.452***

(0.102) (0.032) (0.093) (0.063) (0.176) (0.044)

Healthcare 0.921 0.459*** 1.321 1.571** 3.592*** 1.093

(0.162) (0.067) (0.204) (0.222) (0.677) (0.186)

Hosp/Tourism 0.912 0.427*** 1.538*** 1.227* 1.069 0.659***

(0.109) (0.042) (0.162) (0.121) (0.196) (0.069)

HR/Recruit 1.014 0.358*** 1.349* 0.762* 0.950 0.685**

(0.136) (0.042) (0.166) (0.091) (0.210) (0.082)

Insurance 1.043 0.275*** 0.975 0.964 1.301 0.521***

(0.191) (0.047) (0.173) (0.153) (0.348) (0.082)

IntDev 0.494 0.187*** 0.531 0.919 1.000 0.392**

(0.217) (0.067) (0.207) (0.276) (.) (0.112)

IT 2.243*** 0.385*** 0.894 0.859* 1.075 0.773***

(0.155) (0.023) (0.062) (0.053) (0.124) (0.051)

Continued on next page
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Table A.24 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St. Overall

(i) (ii) (iii) (iv) (v) (vi)

LandArch 0.799 0.743* 1.205 0.778 0.246** 0.785

(0.142) (0.101) (0.183) (0.115) (0.114) (0.122)

Law 1.430 0.265*** 0.816 0.353** 0.470 0.348***

(0.427) (0.082) (0.268) (0.129) (0.341) (0.093)

Manage/Bus 1.614*** 0.461*** 1.369** 0.902 0.669 0.919

(0.173) (0.045) (0.145) (0.091) (0.141) (0.100)

Manufacture 0.931 0.488*** 1.076 0.774* 0.541* 0.605***

(0.124) (0.053) (0.133) (0.090) (0.142) (0.069)

Market/Comm/PR 1.922*** 0.430*** 3.038*** 0.896 0.929 1.201*

(0.140) (0.027) (0.213) (0.059) (0.117) (0.087)

Nutrition 0.655 0.227*** 1.945* 0.711 2.214 0.671

(0.293) (0.087) (0.635) (0.254) (1.006) (0.234)

Real/Property 1.166 0.594*** 1.310** 0.875 0.626* 0.762**

(0.125) (0.054) (0.133) (0.084) (0.129) (0.076)

Research 1.505*** 0.400*** 0.763** 0.591*** 0.592** 0.558***

(0.136) (0.032) (0.074) (0.053) (0.108) (0.047)

Sales/BusDev 1.287** 0.407*** 2.507*** 0.892 1.214 0.989

(0.110) (0.030) (0.198) (0.068) (0.165) (0.083)

Sci/Labs/Pharm 1.510*** 0.543*** 0.744** 0.507*** 0.704* 0.573***

(0.135) (0.042) (0.072) (0.045) (0.119) (0.048)

Serv/Rec 1.034 0.412*** 2.351*** 1.187 0.742 0.873

(0.140) (0.048) (0.272) (0.136) (0.180) (0.109)

Supply/Log 1.218 0.455*** 1.363* 0.609*** 0.851 0.639***

(0.162) (0.053) (0.171) (0.079) (0.199) (0.078)

Utilities 1.416 0.308* 0.392 1.283 1.000 0.348*

(0.744) (0.161) (0.294) (0.616) (.) (0.162)

Vet/AnimalSci 0.176*** 0.140*** 2.877*** 2.843*** 4.829*** 1.103

(0.042) (0.020) (0.325) (0.317) (0.721) (0.146)

coop1 0.940* 0.820*** 0.773*** 0.821*** 0.776*** 0.756***

(0.027) (0.022) (0.023) (0.023) (0.041) (0.021)

Continued on next page
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Table A.24 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St. Overall

(i) (ii) (iii) (iv) (v) (vi)

year 1.010 0.969*** 0.984** 1.061*** 1.032** 0.997

(0.006) (0.006) (0.006) (0.007) (0.012) (0.006)

month 1.008* 1.005 0.997 1.003 1.001 1.007*

(0.004) (0.004) (0.004) (0.004) (0.007) (0.004)

N 32808

Notes: No Duplicates dataset. Columns (i) thru (v) report the coefficients (expressed as

Odds Ratios) for the probability of having nonzero TFIDF by trait. Column (vi) reports the

coefficients (expressed as Odds Ratios) for the probability of having non-zero TFIDF in any Big

Five category. Standard errors in parentheses. Baseline job category is Accounting.

Table A.25: Effect of Job Category on TFIDF Scores for Each Big Five Trait for No

Duplicates. Baseline is Accounting. Includes Controls for Job Type, Year and Month

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

Accounting 0.000 0.000 0.000 0.000 0.000

(.) (.) (.) (.) (.)

Admin/Office -0.589 -2.736*** 2.099*** 0.840** 0.522**

(0.365) (0.280) (0.407) (0.302) (0.193)

Agriculture -0.817** -3.870*** 0.516 -0.490* -0.166

(0.267) (0.205) (0.298) (0.221) (0.141)

Arts/Culture 0.647 -4.648*** 0.003 -0.500 -0.252

(0.789) (0.606) (0.880) (0.653) (0.417)

Bank/Fin 1.015*** -4.403*** 0.360 -0.951*** 0.065

(0.259) (0.199) (0.289) (0.215) (0.137)

Child/Teach -0.635 -5.907*** 0.427 0.290 0.047

(0.406) (0.312) (0.453) (0.336) (0.214)

CustService 0.051 -3.618*** 2.136*** 0.781* -0.291

(0.418) (0.321) (0.466) (0.346) (0.221)

Continued on next page
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Table A.25 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

Engineering 0.968*** -4.240*** -0.318 -0.951*** -0.393***

(0.222) (0.170) (0.247) (0.184) (0.117)

Enviro/Resource -0.602* -4.741*** -0.786* -1.458*** -0.475**

(0.298) (0.229) (0.333) (0.247) (0.158)

FoodProcess -0.116 -3.837*** -0.257 -1.130*** -0.105

(0.336) (0.258) (0.375) (0.278) (0.178)

Government -0.418 -4.881*** -0.444 -1.443*** 0.095

(0.351) (0.270) (0.392) (0.291) (0.185)

Healthcare -0.439 -3.767*** 1.149 5.069*** 5.801***

(0.532) (0.409) (0.594) (0.441) (0.281)

Hosp/Tourism -0.526 -4.209*** 1.550*** 1.645*** -0.024

(0.362) (0.278) (0.404) (0.300) (0.191)

HR/Recruit 0.039 -4.681*** 1.314** -0.315 -0.073

(0.415) (0.318) (0.463) (0.343) (0.219)

Insurance -0.177 -5.214*** 0.680 -0.129 0.360

(0.571) (0.438) (0.637) (0.473) (0.301)

IntDev -1.581 -6.486*** -0.298 -0.494 -1.014

(1.069) (0.821) (1.193) (0.885) (0.564)

IT 2.896*** -4.550*** -0.146 -0.346 0.084

(0.220) (0.169) (0.246) (0.182) (0.116)

LandArch -0.523 -1.394*** 0.662 1.031* -0.647*

(0.518) (0.398) (0.578) (0.429) (0.274)

Law 0.004 -5.060*** 0.459 -1.893* -0.610

(1.005) (0.772) (1.122) (0.833) (0.531)

Manage/Bus 1.841*** -4.133*** 1.606*** -0.342 -0.405*

(0.358) (0.275) (0.399) (0.297) (0.189)

Manufacture -0.459 -3.231*** 0.166 0.053 -0.376

(0.403) (0.310) (0.450) (0.334) (0.213)

Market/Comm/PR 2.186*** -4.367*** 6.684*** -0.289 -0.064

(0.234) (0.180) (0.261) (0.194) (0.123)

Continued on next page

172



Table A.25 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

Nutrition -1.365 -5.491*** 2.396 0.139 2.656***

(1.210) (0.929) (1.350) (1.002) (0.639)

Real/Property 0.117 -3.215*** 1.733*** -0.138 -0.391*

(0.340) (0.261) (0.379) (0.281) (0.179)

Research 1.419*** -4.189*** -0.738* -1.151*** -0.299

(0.293) (0.225) (0.327) (0.243) (0.155)

Sales/BusDev 0.709** -4.464*** 4.101*** 0.064 0.273

(0.272) (0.209) (0.303) (0.225) (0.144)

Sci/Labs/Pharm 1.732*** -3.913*** -0.315 -1.336*** -0.218

(0.290) (0.223) (0.324) (0.240) (0.153)

Serv/Rec 0.524 -4.936*** 4.042*** 0.730* -0.344

(0.417) (0.321) (0.466) (0.346) (0.220)

Supply/Log Chain -0.020 -3.810*** 1.724*** -0.629 -0.131

(0.427) (0.328) (0.477) (0.354) (0.226)

Utilities 0.119 -3.325* -1.653 1.085 -0.884

(1.764) (1.355) (1.968) (1.461) (0.932)

Vet/AnimalSci -2.529*** -6.470*** 4.766*** 7.938*** 4.367***

(0.411) (0.316) (0.459) (0.341) (0.217)

coop1 -0.361*** -0.624*** -0.894*** -0.595*** -0.251***

(0.096) (0.074) (0.107) (0.080) (0.051)

year 0.021 -0.026 -0.045 0.121*** 0.013

(0.021) (0.016) (0.023) (0.017) (0.011)

month 0.015 0.030** -0.003 0.001 -0.004

(0.012) (0.010) (0.014) (0.010) (0.007)

constant -38.659 59.875 93.757* -240.820*** -25.932

(41.718) (32.051) (46.558) (34.564) (22.035)

r2 0.026 0.037 0.071 0.045 0.037

N 32808

Notes: No Duplicates dataset. Columns (i) thru (v) report the coefficients and the

standard errors in brackets for the probability of having a keyword associated with the

corresponding trait in compared to Accounting. All job descriptions are included in the

analysis with specifications for job type, year and month. All values are scaled to 1000.
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Table A.26: Effect of Job Category on TFIDF Scores for Each Big Five Trait. Only

Job Descriptions with at Least one Keyword Overall. Baseline is Accounting. Includes

Controls for Job Type, Year and Month

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

Accounting 0.000 0.000 0.000 0.000 0.000

(.) (.) (.) (.) (.)

Admin/Office -0.587 -3.430*** 3.002*** 1.342*** 0.748**

(0.480) (0.363) (0.538) (0.398) (0.266)

Agriculture -0.394 -4.213*** 1.690*** 0.188 -0.017

(0.361) (0.273) (0.404) (0.299) (0.200)

Arts/Culture 1.210 -5.892*** 0.307 -0.400 -0.280

(1.052) (0.796) (1.177) (0.871) (0.583)

Bank/Fin 1.808*** -5.480*** 0.868* -0.954*** 0.202

(0.345) (0.261) (0.387) (0.286) (0.191)

Child/Teach 0.017 -7.170*** 1.908** 1.685*** 0.405

(0.574) (0.434) (0.642) (0.475) (0.318)

CustService 0.422 -4.481*** 3.248*** 1.350** -0.326

(0.551) (0.417) (0.616) (0.456) (0.305)

Engineering 2.201*** -4.907*** 0.174 -0.663** -0.414*

(0.295) (0.223) (0.331) (0.245) (0.164)

Enviro/Resource 0.435 -4.896*** 0.131 -0.813* -0.417

(0.437) (0.330) (0.489) (0.362) (0.242)

FoodProcess 0.530 -4.255*** 0.348 -0.920* 0.048

(0.462) (0.350) (0.518) (0.383) (0.256)

Government 0.383 -5.571*** 0.365 -1.090** 0.519

(0.505) (0.382) (0.565) (0.418) (0.280)

Healthcare -0.529 -5.085*** 1.412 6.337*** 7.306***

(0.681) (0.515) (0.762) (0.564) (0.377)

Hosp/Tourism -0.240 -5.101*** 2.763*** 2.975*** 0.103

(0.489) (0.370) (0.547) (0.405) (0.271)

HR/Recruit 0.486 -5.826*** 2.353*** 0.051 0.017

Continued on next page

174



Table A.26 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

(0.562) (0.425) (0.630) (0.466) (0.312)

Insurance 0.573 -6.277*** 1.981* 0.799 0.824

(0.804) (0.608) (0.899) (0.666) (0.445)

IntDev -1.323 -7.967*** 1.100 0.658 -1.317

(1.577) (1.193) (1.765) (1.306) (0.873)

IT 4.398*** -5.786*** 0.037 -0.143 0.199

(0.290) (0.219) (0.324) (0.240) (0.161)

LandArch -0.354 -1.502** 1.225 1.667** -0.812*

(0.682) (0.516) (0.763) (0.565) (0.378)

Law 1.730 -5.292*** 2.738 -1.383 -0.584

(1.552) (1.174) (1.737) (1.285) (0.860)

Manage/Bus 2.588*** -5.407*** 2.206*** -0.360 -0.527*

(0.468) (0.354) (0.524) (0.387) (0.259)

Manufacture -0.052 -3.473*** 0.895 0.823 -0.381

(0.552) (0.418) (0.618) (0.457) (0.306)

Market/Comm/PR 2.633*** -5.961*** 8.340*** -0.551* -0.134

(0.303) (0.229) (0.340) (0.251) (0.168)

Nutrition -1.427 -6.915*** 3.898* 0.607 3.861***

(1.629) (1.232) (1.823) (1.349) (0.902)

Real/Property 0.486 -3.887*** 2.728*** 0.159 -0.471

(0.453) (0.342) (0.507) (0.375) (0.251)

Research 3.005*** -4.783*** -0.478 -0.929** -0.256

(0.404) (0.306) (0.452) (0.335) (0.224)

Sales/BusDev 1.020** -5.900*** 5.335*** 0.102 0.344

(0.353) (0.267) (0.396) (0.293) (0.196)

Sci/Labs/Pharm 3.411*** -4.399*** 0.159 -1.264*** -0.142

(0.398) (0.301) (0.445) (0.330) (0.220)

Serv/Rec 0.895 -6.424*** 5.611*** 1.140* -0.433

(0.549) (0.415) (0.614) (0.455) (0.304)

Supply/Log Chain 0.520 -4.446*** 3.079*** -0.302 -0.044

Continued on next page
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Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

(0.582) (0.441) (0.652) (0.482) (0.323)

Utilities 1.901 -1.864 -1.123 4.029 -1.125

(2.749) (2.080) (3.077) (2.277) (1.523)

Vet/AnimalSci -3.107*** -8.488*** 5.913*** 9.779*** 5.405***

(0.525) (0.397) (0.588) (0.435) (0.291)

coop1 -0.022 -0.520*** -0.767*** -0.498*** -0.267***

(0.131) (0.099) (0.146) (0.108) (0.072)

year 0.047 -0.037 -0.060 0.180*** 0.021

(0.028) (0.022) (0.032) (0.024) (0.016)

month 0.015 0.029* -0.011 -0.009 -0.008

(0.017) (0.013) (0.019) (0.014) (0.009)

constant -91.251 85.217 126.152* -357.077*** -40.202

(57.486) (43.482) (64.336) (47.608) (31.846)

r2 0.037 0.051 0.081 0.054 0.045

N 22554

Notes: No Duplicates dataset. Columns (i) thru (v) report the coefficients and the

standard errors in brackets for the probability of having a keyword overall compared to

Accounting. Only job descriptions with at least one keyword overall are included in the

analysis with specifications for job type, year and month.

Table A.27: Effect of Job Category on TFIDF Scores for Each Big Five Trait. Only

Job Descriptions with at Least one Keyword in the Respective Trait. Baseline is

Accounting. Includes Controls for Job Type, Year and Month

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

Accounting 0.000 0.000 0.000 0.000 0.000

(.) (.) (.) (.) (.)

Admin/Office -0.423 -2.479*** 3.127*** 2.878*** 8.153***

Continued on next page
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Table A.27 – continued from previous page

Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

(0.967) (0.471) (0.906) (0.609) (1.479)

Agriculture -0.605 -4.042*** 1.949** 0.952* -1.202

(0.698) (0.346) (0.724) (0.467) (1.085)

Arts/Culture 1.941 -4.722*** 0.037 -1.317 -2.316

(1.879) (1.198) (2.135) (1.301) (3.353)

Bank/Fin -1.024 -4.743*** 0.050 -0.552 -0.983

(0.596) (0.347) (0.712) (0.460) (1.033)

Child/Teach 0.675 -6.514*** -0.321 0.527 0.586

(1.112) (0.694) (1.035) (0.656) (1.600)

CustService -1.037 -3.002*** 3.896*** 1.119 1.007

(0.982) (0.574) (1.021) (0.659) (1.924)

Engineering 0.543 -4.149*** -0.162 -0.259 -0.585

(0.534) (0.281) (0.629) (0.382) (0.980)

Enviro/Resource -1.026 -4.844*** 0.709 -0.012 -0.178

(0.782) (0.432) (0.943) (0.597) (1.600)

FoodProcess -0.206 -4.042*** 1.446 -0.208 -1.659

(0.837) (0.452) (0.989) (0.629) (1.350)

Government -0.702 -4.666*** 0.165 -1.631* 3.146*

(0.915) (0.541) (1.051) (0.677) (1.491)

Healthcare -1.234 -3.489*** 1.669 8.518*** 17.271***

(1.349) (0.740) (1.319) (0.771) (1.369)

Hosp/Tourism -1.574 -4.250*** 1.375 2.795*** -1.363

(0.917) (0.505) (0.894) (0.567) (1.409)

HR/Recruit 0.065 -4.657*** 1.962 1.042 -0.810

(1.022) (0.626) (1.062) (0.732) (1.706)

Insurance -1.117 -4.821*** 3.335* -0.225 1.658

(1.384) (0.948) (1.573) (0.942) (2.041)

IntDev -1.881 -8.180*** 7.597* -0.927

(3.509) (2.050) (3.618) (1.785)

IT 1.860*** -4.764*** 0.498 -0.064 0.304

Continued on next page
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Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

(0.517) (0.281) (0.624) (0.369) (0.894)

LandArch 0.163 -1.176 0.947 5.391*** 5.864

(1.375) (0.633) (1.302) (0.897) (3.663)

Law -3.218 -3.833* 4.989 0.375 -3.536

(2.183) (1.736) (2.968) (2.433) (5.693)

Manage/Bus 2.122** -4.536*** 2.737** -0.424 -2.276

(0.784) (0.487) (0.912) (0.602) (1.642)

Manufacture -1.432 -2.395*** 0.112 2.206** 1.087

(1.018) (0.547) (1.082) (0.711) (2.039)

Market/Comm/PR 1.360* -4.844*** 7.558*** -0.171 -0.208

(0.544) (0.301) (0.600) (0.394) (0.969)

Nutrition -2.932 -4.498* 1.387 3.328 10.924**

(3.509) (2.160) (2.587) (2.206) (3.358)

Real/Property -1.085 -3.697*** 3.822*** 0.490 -1.338

(0.809) (0.437) (0.881) (0.577) (1.597)

Research 1.390* -3.868*** -1.080 -0.477 0.796

(0.671) (0.406) (0.877) (0.555) (1.425)

Sales/BusDev 0.513 -4.758*** 3.226*** 0.972* 0.806

(0.640) (0.364) (0.664) (0.455) (1.045)

Sci/Labs/Pharm 2.490*** -4.919*** 1.632 0.126 0.644

(0.664) (0.377) (0.875) (0.560) (1.311)

Serv/Rec 2.307* -6.405*** 3.828*** 0.761 -2.368

(1.023) (0.596) (0.932) (0.662) (1.879)

Supply/Log Chain -1.893 -3.558*** 3.251** 1.799* -0.292

(0.992) (0.597) (1.078) (0.806) (1.815)

Utilities -2.784 1.667 0.340 1.515

(3.837) (2.889) (7.168) (2.753)

Vet/AnimalSci -3.535 -6.277*** 3.247*** 8.415*** 5.348***

(1.968) (0.823) (0.878) (0.554) (1.084)

coop1 -0.584** -0.662*** -0.484 -0.512** -0.566

Continued on next page
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Job Category Open. Consc. Extro. Agree. Em.St.

(i) (ii) (iii) (iv) (v)

(0.206) (0.139) (0.249) (0.173) (0.427)

year -0.039 0.096** -0.019 -0.029 -0.221*

(0.046) (0.031) (0.054) (0.038) (0.089)

month -0.024 0.051** 0.028 -0.021 -0.093

(0.027) (0.019) (0.032) (0.023) (0.054)

constant 92.159 -180.466** 52.283 69.766 459.321*

(92.297) (62.091) (108.796) (77.343) (180.298)

r2 0.020 0.050 0.070 0.071 0.162

N 8443 10637 8723 9179 2021

Notes: No Duplicates dataset. Columns (i) thru (v) report the coefficients and the

standard errors in brackets for the probability of having a keyword associated with

the corresponding trait compared to Accounting. Only No Duplicate job descriptions

with at least one keyword in the corresponding trait are included in the analysis with

specifications for job type, year and month.
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