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Abstract 

This paper first examines research on personality traits represented in one’s 

occupational choice, namely temperament, ability and interests. I then test the hypothesis 

that ability can influence the range of occupations one can choose from, adhering to one’s 

temperament-and-interests-led desires. I find that, consistent with the hypothesis, people 

with higher ability hold a wider range of occupations than those with lower ability. In 

addition, in areas where agreeableness, extroversion and neuroticism are a crucial factor, 

people with higher ability also display a broader range of selection. My results indicate 

that the range of available occupations is positively related to the level of ability, and in 

the aforementioned areas, people with higher ability are more likely than their less abled 

peers to follow the path their interests and temperament would lead them to choose. To 

test for the correlations between the personality variables, I examine the between- and 

within-group correlations for both the high-ability and the low-ability groups. By 

comparing the results, I find that the temperament and interests variables correlate with 

the ability variable differently for the two groups, sometimes in opposite directions. 

These results provide specific interpretations to how some personality traits can be 

represented in the occupational choice to different extents for the more abled and the less.  
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Introduction 

Career counseling is now a widespread practice, where jobseekers communicate 

their wants and needs in their future jobs to a professional who makes an assessment of 

their personality and capabilities and points them towards their best-suited walks of life. 

While this may be a contemporary service, this kind of individualized consideration of 

vocational suitability has its roots deep in the research of personality psychology, and is 

supported by the various theories that have advanced to bring temperament, ability and 

interests into the mix.  

When career counselors perform this kind of matchmaking, or when working 

professionals struggle to survive and succeed in any jobs, it has become increasingly 

clear that the selection process is a two-way street. People choose whether or not they 

would like to work in a certain field based on their interests in what the occupation 

entails. Research has shown that 47 percent of Americans would leave for their “ideal” 

job even if it meant less pay (Adobe, 2016) and many of those who leave their jobs 

indicate that it is because they do not enjoy the work they are doing. Just as people 

choose their occupations based on personal likings, jobs choose back based on 

performance. It is estimated that about 20 percent of US companies use a forced ranking 

system to identify and remove the employees who are the worst performers. (Strebler, 

2004) While it is debatable whether or not this is a positive management strategy, it is 

undeniable that many employers judge employees based on their ability and those who 

cannot keep up will be chased out of the industry.  

Psychological researchers who have examined this relationship have found that 

people choose their occupations based on interests, while the occupations choose back 
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based on ability. (Revelle & Condon, 2016) This is a valuable finding, as it formalizes the 

process that goes into making a successful career that makes both the employees and the 

employers satisfied, and suggests many implications that can help explain the differences 

or imbalances that exist in our society with regard to occupations and one’s happiness in 

those occupations.  

What particularly interests me is the selection performed by occupations on 

professionals through ability, and namely how this selection may leave the professionals 

with different ability with a different array of occupations. And if the range of 

occupations is different, one may go on to see if the range allows professionals to 

perform their temperament- and interests-based selection to different extents, which will 

lead to career matches that are more likely to be less than satisfactory and cause 

imbalances.  

Following my interest, I hypothesized that  those with higher ability will be able 

to occupy a broader range of occupations than their peers with lower ability, and that they 

will be able to choose from occupations that allow them to express their temperament and 

interests leanings more than their less-abled peers. While previous studies have suggested 

differences in the kind of occupations that result from the two-way selection process, 

there has been no research that breaks the study subjects down by ability levels and test 

for the differences in the range of occupations that results exclusively from the selection 

done by ability. My research focuses first on the difference between the two groups as a 

result of different ability levels alone, and then on the differences between how other 

temperament and interests are represented in the occupational choice, restrained by 

ability. The results will then be supplemented by a look at the correlations between all the 
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temperament, ability and interests variables for a better understanding of how the 

different results are formed.   
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Literature Review 

With its close connection to career counseling, it seems only appropriate that 

personality research on vocational choice was first highlighted in the late 1950s by John 

Holland, a psychologist and long-time career counselor. Holland drew inspirations from 

his clients and published the “Theory of Vocational Choice,” which linked an 

individual’s occupational preferences to their underlying character. He classified all 

personalities and the work environments in which such personalities were represented 

into six categories, which became the Holland Codes—Realistic, Investigative, Artistic, 

Social, Enterprising and Conventional (RIASEC). Each individual can be identified as a 

combination of the six to varying degrees, and they choose their occupation based on 

their unique identification; the occupational environments, on the other hand, can be 

identified by studying the people who have chosen to “inhabit” them. (Holland, 1997) 

Therefore, positioning an individual on the hexagonal map that Holland drew by studying 

their personality could predict what kind of career is most suitable for them, meaning, 

which career is most likely to help them find satisfaction and success, as congruence 

between personality and vocation should promise that. Later, psychologists proposed 

revisions to Holland’s hexagon. For example, Rounds and Tracey imagined the 

personality types to connect through a circle, so the six types could reside on points 

separated by unequal distances, enabling different weights based on the different levels of 

effectiveness on predictability. (Rounds & Tracey, 1993) Prediger and Vansickle 

preferred simple two-dimensional axes, consisting of people/things on one side and 

data/ideas on another, on which the Holland hexagon could sit comfortably. (Prediger & 

Vansickle, 1992) 
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Figure 1: The Evolution of Personality Categories 

  

    Holland and Rounds & Tracey Circumplex                Prediger’s Orientation 

  

Tests have been conducted, too, following the publication of such theories and 

results have differed, showing both supportive and contradicting outcomes. Some have 

indicated congruence in the personality-and-vocation match does positively correlate 

with academic	performance	and	persistence,	job	satisfaction,	stability	of	choice,	and	

perceived	congruence. (Spokane, 1985) Others have been less optimistic. Overall, 

criticisms come from the fact that it was difficult to isolate for the effect of the 

congruence of personality, since self-reported job satisfaction relied on too many factors 

that could not be kept equal, like relationship with the supervisors, the pay, or other 

situations in the professional world. And the nuances between the effects of each type of 

personality have shown the limitations of the predictability of this vocational choice 

model. For example, in a recent study, “RIAS” of the “RIASEC” model have been more 

successful in the vocational decision-making process, while the “EC” have shown little 

effect. (Jemini-Gashi & Berxulli, 2017) Another important feature of measuring an 
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individual’s success at the job is the job performance, but none of the theories or models 

included any indicator of the performance, which could rely on personal characteristics 

outside of interests, like ability or reinforcer preferences.   

Ability, in particular, has been proven to be influential in the real world criteria. 

Linda Gottfredson first examined the effect of intelligence on real world indicators like 

income and mortality risk and found results that led her to conclude that life is an 

intelligence test, where early-life intelligence or ability plays a large part in predicting 

later performance in life. (Gottfredson, 2004) Zooming in on the professional life, 

findings by Schmidt and Hunter suggested that differences in general mental ability 

(GMA, i.e., intelligence or general cognitive ability) predict differences in job 

performance with correlations averaging about .50 for jobs with average complexity, 

(Schmidt & Hunter, 1998) and these correlations are moderated by job complexity and 

are much higher for professional-managerial positions than they are for unskilled jobs. 

Numerically, standard deviation of output as a percentage of average output varies by job 

level. For unskilled and semi-skilled jobs, the average standard deviation figure is 19%. 

For skilled work, it is 32%, and for managerial and professional jobs, it is 48% (Hunter et 

al., 1990).  This means that then a superior worker in a lower level job produces 19% 

more output than an average worker, a superior skilled worker produces 32% more output 

than the average skilled worker, and a superior manager or professional produces output 

48% above the average for those jobs. These relationships diminish as a function of years 

of experience and degree of training, (Schmidt & Hunter, 1998) but the initial influence 

of ability on job performance is significant, and should be factored into the studies of 

personality reflected in vocational choice.  
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Revelle and Condon addressed this issue, by analyzing personality in terms of 

temperament, ability and interests and analyzing the personality subcategory data by 

college major and occupation. They found that students tend to migrate into majors and 

occupations representing their strengths and interests, as students choose majors based on 

their interests, but majors choose back based on the students’ ability. These two 

components together accounted for the performance, satisfaction and stability at a major 

or a job through a two-way selection process. Building on and reinforced by the studies 

done by Hunter and Schmidt, their study found that occupations are represented by 

people with significantly different ability levels, as the variance accounted for by 

occupational group difference is around 0.05, and the reliability is around 0.80. The 

occupations with the top ability level feature a mean ability level of about 0.5, while the 

bottom ones who a mean of about -1.5. (Revelle & Condon, 2016) They also found 

significant differences in a few interest items. These results show that ability serves as 

filter to occupations, while interests direct choice of occupations. Moreover, there are 

also non-cognitive measures of individual differences that can predict important real life 

criteria. For instance, extraversion is highly correlated with total sales in dollars among 

salespeople. Conscientiousness, when added to the ability factor, substantially increases 

the predictability of job performance. (Behling, 1998) These findings suggest that there 

are more factors other than cognitive ability involved in success and satisfaction in the 

professional world, which is why it is important to incorporate the personality features, 

namely temperament and interests into the mix.  

In fact, as research has shown, once the ability of achieving high job performance 

is achieved, individuals start to branch out to vocations that inhabit the sections of the 
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hexagon, circle or axes where their most prominent ability is not the most represented. In 

a study of mathematically precocious youth, researchers found that although these 

intelligently abled youth overall performed well after 35 years, there was a variety of 

occupations represented in the sample that were not only based on the development of 

their math-science expertise, especially among the females, and those who branched out 

to non-math-focused occupations reported to be equally happy with their life choices and 

viewed themselves as equally successful. (Lubinski & Benbow, 2006) While they were 

equally abled and achieved similar proportions of advanced education and career 

development, the multi-dimensionality of their ability-preference pattern allowed for 

digression from their most prominent ability, reflecting their diverse interests in addition 

to their ability. This is the other side of the two-way selection—when ability is not a 

hindrance, interests’ predictability rise up again. 

 Following the previous literature, I may now raise this question: If the more abled 

indeed suffer less from underperformance and insecurity, will they be given more 

freedom in their career options and therefore represent a broader variety of occupations 

than the less abled? Will their career choices reflect more on their interests and other 

personal traits than the less abled could display? In my research, I study the variance of 

ability featured in the occupational choice among the participants with higher ability and 

the ones with lower ability, and analyze to what extent their occupation was congruent 

with their other personality subcategories. If the results support my hypothesis that the 

ones with higher ability do reflect more on their interests and temperament to make a 

vocational choice from a more diverse selection to different levels from the less abled do, 

we can then make a modification to Holland’s theory of vocational choice that adds 
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ability to the prediction, skewing the original interests model based on how much 

deciding weight the interests have as the level of ability changes.  
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Hypothesis 

As summarized in the Literature Review, previous research has shown that one’s 

educational concentration and occupational choice are influenced by their temperament, 

ability and interest. How each element interacts and constrains each other, however, 

remains an area that deserves further exploration. Revelle and Condon show that interest 

and temperament factor into one’s occupational preference, while occupations then 

choose back based on one’s ability. (Revelle & Condon, 2016) In my research, I test this 

process, specifically focusing on the representation of temperament and interests in one’s 

occupational choice, constrained for their ability levels. This is then broken down into 

two parts: one, are people with higher cognitive ability represented in occupations with a 

broader range of ability levels than the less abled? In other words, do people with higher 

ability have a wider selection of occupations in terms of their “required” ability level than 

people with lower ability? Two, between the more abled and the less abled groups, is 

there a difference in how much the temperament and interests are represented in the 

occupational choice, and if so, which of the personality traits lead to significant 

differences in the resulting scope of occupations? My hypothesis for both questions is 

positive, meaning there will be an increase in the variety of available occupations as 

ability increases, and the personality elements are able to be reflected in one’s 

occupational choice more among people with higher ability than those with lower ability.  

The results that may stem from my test can be represented in the Figure 2. As 

ability level goes up, the difference in the range of personality variables featured between 

different occupations can be represented by the shape of the overall progression. The 

cylinder shape suggests that, as ability level goes up, there is no difference in the variance 
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of the variables tested between different occupations, whereas the cone shape suggests 

that higher ability level allows people to inhabit a space of greater variance in measures 

of the personality variables tested. This can be quantified by the between-group tests for 

each personality variable featured. Each circle that occupies the overall shapes represents 

an individual occupation, and the larger the circle, the more heterogeneous the occupation 

is in terms of the personality variable tested. The figures on the right-hand side suggest 

that those with lower ability may represent a higher variance in each occupation, as they 

may not be able to choose occupations that do not exactly match their personality 

preferences, and each occupation may be held by more varieties of people than the most 

direct matches. This can be quantified by the within-group tests for each personality 

variable featured, grouped by occupation.  

Figure 2: Representation of Potential Hypotheses in Terms of Range and 

Heterogeneity 

 

                    Non-Increasing Range with                                 Non-Increasing Range with More 

                     Equally Homogeneous Occupations               Heterogeneous Occupations Among Low Ability 



	 15	

   

                    Increasing Range with                                                   Increasing Range with More 

                     Equally Homogeneous Occupations               Heterogeneous Occupations Among Low Ability 

 

My hypothesis is represented by the figure in the bottom right. In words, I 

imagine the results will display greater heterogeneity for people with lower ability level, 

as the selection by temperament and interests get more accurate when ability level is 

higher, thereby narrowing down the heterogeneity in each occupation. I also suppose the 

difference in the range of occupations increases as ability level goes up, resulting in the 

cone shape that widens the difference between occupations.   
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Description of Data 

SAPA 

 As my research is inspired by the findings of the two-way selection process by 

Revelle and Condon, I also benefit from their collection of data, namely the Synthetic 

Aperture Personality Assessment (SAPA) from their Personality Project. (Condon & 

Revelle, 2014; Revelle et al., 2010) The Personality Project has been running effectively 

for more than 10 years as either personality-project.org or now sapa-project.org. My 

dataset includes data collected over the last 6 years based upon 229,731 non-duplicated 

subjects, as the web-based survey platform has continuously attracted a large base of 

visitors. (Revelle & Condon, 2016) 

 The SAPA approach is unique in that it realizes the limitations of the time people 

are willing to spend on a personality test. In order to work with this limitation and sample 

as many items, as well as people, as possible, the SAPA approach employs a missing data 

structure called Massively Missing Completely at Random (MMCAR) which 

synthetically combines data across subjects and across items collected from each random 

sample of people and items (or perhaps systematically sample randomly from each of the 

temperament, ability and interest domains). SAPA finds covariances based upon 

“pairwise complete data,” and finds scales based upon basic covariance algebra, so it 

finds the correlations/covariances matrices between composite scales from the item 

covariances, instead of the raw items themselves. The result of this approach is that 

although the precision of measurement for each construct for each person is low, the 

precision of the synthetically formed covariances/correlations between scales measuring 

each construct is quite high. (Revelle, Condon, Wilt, French, Brown & Elleman, 2017) 
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For my research purposes, the precision at the structure level is sufficient and valuable 

enough.  

 The domains measured in the SAPA dataset span all 3 components of personality, 

namely temperament, ability and interests. The source of the temperament items is the 

696 non-overlapping International Personality Item Pool (IPIP) (Goldberg, 1999) 

(ipip.ori.org) items, which are then developed by David Condon into a short form of 135 

items that provide coverage of 27 narrow domains (Homogeneous Item Composites) as 

well as 5 broad factors corresponding to the traditional Big 5. The Big 5 is the 5 factors 

defined as openness to experience, conscientiousness, extraversion, agreeableness and 

neuroticism, often represented by the acronyms OCEAN or CANOE. (Goldberg, 1990) 

These domains can be seen as asking the questions that one wants to know about the 

personality of a stranger or a potential mate: are they energetic and dominant 

(extraverted), emotionally stable (low neurotic), trustworthy (conscientious), lovable 

(agreeable), and interesting (intelligent and open). (“The Personality Project: Personality 

and Ability”) 

 The ability items have been validated (Condon & Revelle, 2014) as part of the 

International Cognitive Ability Resource Project (ICAR-project.org), which represents 

the cognitive ability or intelligence of the subjects.  

 The interests items are taken from Oregon Vocational Interest Survey, (ORVIS) 

(Pozzebon, Visser, Ashton, Lee & Goldberg, 2010) namely the RAISEC interests, which 

are based on Holland’s hexagon model, representing Realistic, Investigative, Artistic, 

Social, Enterprising and Conventional interests.  

 

Sampling from SAPA 
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While the SAPA dataset contains data across 953 variables that document the 

subjects’ demographic information and personality measures, for my research purposes, I 

narrow down the 953 variables to 18 variables that are most representative of one’s 

temperament(SPI), ability(ICAR60) and interests(SVI) measures as well as their 

demographic background that is most likely to influence their occupational choice.  

Additionally, as the 982 occupations in the dataset are Pareto distributed with 

80% in the top 20%, (Revelle & Condon, 2016) in order to avoid occupational groups 

that are represented by too few subjects to be statistically unbiased, I dropped all the 

occupations with fewer than 100 subjects. This procedure leaves 177 occupations that are 

used for my study, which should suffice for statistically unbiased results.  
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Methodology 

R Psych Package 

 While there are many statistical programs that can be used in psychological 

research, and the MMSS program has familiarized me with Stata and SPSS, for the 

purpose of this research, I have decided to use R (R Core Team, 2017). It has been 

claimed that “The R statistical programming language and computing environment has 

become the de-facto standard for writing statistical software among statisticians and has 

made substantial inroads in the social and behavioral sciences.” R is free and offers an 

open-source implementation of the S language, but most importantly, it houses the 

“psych” package, (Revelle, 2018) which is designed specifically for personality, 

psychometric and psychological research. It was added to CRAN in June 2007 and has 

since then developed into a collection of more than 400 functions that serve as useful and 

convenient commands for my study. The “psych” package can be downloaded from 

CRAN or installed from the R server. (Revelle, 2018) 

 

Scoring 

The first step after sampling the data is to score the subjects across all 18 

variables, based on an IRT-2PL process that assigns a numeric value between -4 and 4 to 

all the measures. All the IRT-2PL scores are found using Item Response Theory (IRT) 

scoring of items using a quasi-Rasch model, rather than a simple sum scores of items The 

difference between the IRT and the classical test theory is that the classical test theory 

treats items as random replicates of each other, and their characteristics, if examined at 

all, are expressed as correlations with total test score or as factor loadings on the putative 
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latent variables of interest, so that the characteristics of their properties are not analyzed 

in detail. The IRT theory arises out of this insufficiency, making the distinction between 

theories of tests, like the classical test, and theories of items, which is a theory of how 

people respond to individual items. (“The Personality Project: An Introduction to 

Psychometric Theory,” Chap 8) As a result, the IRT method allows for more accurate 

analysis of missing data like our MMCAR data, focusing on the individual items 

themselves rather than the on the test as a whole.  

While the IRT analysis can be done with one parameter logistic (1PL), this model 

assumes that items differ only in their difficulty, which is unrealistic. Items differ not 

only in how hard they are to answer, but also in how well they assess the latent trait. The 

2 Parameter Logistic model (2PL) uses both item difficulty and item discrimination (the 

extent to which the item is measuring the underlying psychological construct) as 

parameters for calculating the variable’s performance. The IRT-2PL model magnifies the 

importance of the difference between the subject’s ability and the item difficulty, and 

should lead to a better representation of the probability of being correct for our scoring 

purpose. (“The Personality Project: An Introduction to Psychometric Theory,” Chap 8) 

The resulting scores for each of the personality items become normally 

distributed, at which point I divide the subjects into a higher and a lower group based on 

their ability score (ICAR60, divided at 0), since my research focuses on the constraint 

caused by ability level.  

 

statsBy 

As my research aims to examine the variance of the variables displayed in each 
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group, the statistical analysis I do compares not only the mean scores of the groups but 

also the structure of these means. The statsBy function of the “psych” package generates 

basic descriptive statistics (means, standard deviations, numbers per group, within group 

correlations) as well as between group statistics (overall descriptive statistics, and overall 

between group correlations), all of which are useful measures to understand the scope and 

relationships of the variables. (Revelle, 2018) By running this function on the high-ability 

and low-ability subsets, grouped by occupation, I can compare the results from the two 

subsets and test whether or not the constraint on ability level does make a difference in 

the range of people’s occupational choice, and whether there is a difference in how much 

each personality trait is represented in the occupation for either group.  

After running the statsBy analysis, I find that the high-ability group and the low-

ability group have quite different sample sizes for each specific occupation, which may 

make the inter-rater reliability (ICC2) result inaccurate, as it reflects the reliability of the 

group differences by having a random sample of judges rate each target and reflecting 

how different the means are with respect to the within group variability. Instead, I use the 

intra-class correlations (ICC1) result, which reflects the amount of total variance 

associated with the grouping variable. (Revelle, 2018) By constructing a data frame that 

lists the ICC1 for both the high-ability and the low-ability group, with their difference 

and the end points of their confidence interval, I can find the personality items for which 

the two groups do not overlap, and those are the items where the two show a statistically 

significant difference.  

 

Plot 
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After finding the personality items for which the high-ability and low-ability 

groups display a significant difference, I can plot a dot chart with error bars for the 

chosen variables. The resulting graphs exhibit how the subjects in the two subsets spread 

across the scale of the particular variable.  By examining the width of the distribution, I 

can visually understand the differences in the variance of this variable among the two 

groups.  

 

Correlation 

 A function in the statsBy analysis of particular use is the ability to decompose a 

matrix of correlations at the individual level into correlations within groups and 

correlations between groups. Overall correlation is a function of within-group and 

between-group correlations. By constructing a correlation matrix for each type of 

correlation and performing an image plot, I can put the two in the same graph and show 

visually the structure of the correlation matrices with a clear structure. Performing this 

process twice for both the high-ability group and the low-ability group, I can compare the 

resulting graphs and examine any particular differences.  
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Results 

Descriptive Statistics 

 Table 1 below exhibits the ICC1 results of the low-ability group and the high-

ability group. The columns list the ICC1 value for each variable for the low-ability group 

and the high-ability group, followed by the difference between the two groups, and the 

endpoints for the low-ability and high-ability groups’ confidence interval with 1 standard 

deviation. The rows of the table list the names of the variables being examined, starting 

with the demographic information of age, gender, education and both of the subjects’ 

parents’ education, followed by the “ICAR 60” ability variable, the “SPI Big 5” 

temperament items and the “SVI RIASEC” interest items.  

 

Table 1: ICC1 Data Frame 
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For the majority of the variables, the confidence intervals for the two ability-level 

groups overlap, so there is no statistically significant difference made by the difference in 

ability level. However, the ability item and some other personality items do stand out, as 

their confidence intervals do not overlap. The “ICAR60” item is significantly different, 

which is expected, as I grouped the two subsets into high and low based on their ICAR60 

scores. Interestingly, however, some of the temperament items taken from SPI have also 

shown a significant difference, namely the ones standing for “Agreeableness” and 

“Extraversion”, with “Neuroticism” also barely overlapping. All of the SVI interests 

items are overlapping comfortably, so it seems that temperaments are represented 

differently between groups of different ability levels, while interests are not. The 

demographic indicators included in the test also fail to lead to significantly different 

results between the two groups.  

 

statsBy Graphs 

Graph 2: Ability Plot 
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Dot Plot of “ICAR60” Variable with Error Bars           Dot Plot of “ICAR60” Variable with Error Bars 

Of the Top- and Bottom-Ranked Occupations              Of the Top- and Bottom-Ranked Occupations 

Among the Low-Ability Subjects                                 Among the High-Ability Subjects 

 

            From the graphs of high-ability and low-ability groups, first we can briefly 

examine their real-world implications intuitively. Among the high-ability group, the top 

occupations are computer software engineers and web developers, which seem to be 

congruent to the understanding of social norms, as we usually associate those occupations 

with high intelligence. Almost all of the occupations featured in the high-ability groups 

are related to science and math, while those in the low-ability groups are more service-

focused and require less cognitive ability, so the findings, first of all, make sense 

intuitively.  

            Then we can examine them for the purpose of my study, which focuses on the 

range of ability each occupation inhabits. Even though I implemented controls over 

ability so that the two groups are in either the negative range or the positive range, the 

span that either group covers still exhibits a significant difference. The ability level 

featured is tighter for the less-abled group than the more-abled group, which successfully 

proves the first part of my hypothesis. The variety from which people can choose their 

occupation does expand as people’s ability level increases, which is a significant result 

illustrating that ability does choose back on people’s occupational choice, and the more 

abled people are, the wider the collection that is available for them to choose. This is a 

result of and testament to the significant difference in ability (“ICAR60”) found in Table 

1, as the confidence interval of the low-ability group is from -0.002 to 0.001, while that 

of the high-ability group is from 0.066 to 0.099. This greater variance in the high-ability 
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group is numerically and visually presented, illustrating that, as ability serves as a filter to 

occupations, the filter is wider and more lenient for the high-ability group and narrower 

for the low-ability group. 

 

Graph 3: Agreeableness Plot 

 

Dot Plot of “Agreeableness” Variable                           Dot Plot of “Agreeableness” Variable 

      with Error Bars Of the Top- and Bottom-Ranked       with Error Bars Of the Top- and Bottom-Ranked  

Occupations Among the Low-Ability Subjects                Occupations Among the High-Ability Subjects 

 

               Similarly, I examine the graphs of “Agreeableness”. Looking at the location of 

these intervals, it seems that there is a ceiling as to how agreeable people can be, as both 

groups top at around 0.5, but the lower-ability group can be less agreeable than the high-

ability group, as the bottom cutoff can go lower. This means that, in this sample, people 

with lower ability are also more likely to be less agreeable than the more abled group. 

Furthermore, looking beyond the location of the intervals and extending to the span of the 

intervals themselves, the lower-ability group exhibits a wider span than the higher-ability 
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group, meaning that each occupational choice inhabits people from a broader spectrum of 

agreeableness among the less-abled group than their higher-ability peers, and that is 

consistent with the hypothesis that people with lower ability may have more 

heterogeneity within each occupational group, as they do not get to choose their 

occupation based on their personal temperament as much as their higher-ability peers do.  

 

Graph 4: Extraversion Plot 

 

Dot Plot of “Extraversion” Variable                           Dot Plot of “Extraversion” Variable 

with Error Bars Of the Top- and Bottom-Ranked       with Error Bars Of the Top- and Bottom-Ranked  

Occupations Among the Low-Ability Subjects                Occupations Among the High-Ability Subjects 

 

The differences in the location of the intervals and the width of the intervals are 

even clearer in this graph of the “Extraversion” item between the two ability-level 

groups. The absolute numeric scores for the lower-ability group exhibit a wider range 

than the higher-ability group, as it starts from about -0.2 and goes to around 0.6, while the 

higher-ability group goes from about 0.0 to about 0.3. Therefore, those with lower ability 
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may have a more pronounced personality in terms of extraversion. Looking at the 

intervals themselves, the higher-ability group also shows tighter spans that are narrow 

and slim, while the lower-ability group has wide intervals for each occupation. This 

reinforces the heterogeneity within each occupational group among the lower-ability 

group, as they each house people of a more diverse nature measured by extraversion. 

 

Graph 5: Neuroticism Plot 

 

Dot Plot of “Neuroticism” Variable                           Dot Plot of “Neuroticism” Variable 

with Error Bars Of the Top- and Bottom-Ranked       with Error Bars Of the Top- and Bottom-Ranked  

Occupations Among the Low-Ability Subjects                Occupations Among the High-Ability Subjects 

 

While the two confidence intervals for “Neuroticism” overlap a little bit in the 

data frame, I still decide to plot it to see visually how the two groups may differ. 

Generally, it exhibits the same features as the two before, but to a lesser extent. The 

location of the intervals are further apart in the lower-ability graph than the higher-ability 

graph, and the spans themselves are fatter in the lower-ability group than the other, but 
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the difference is less obvious than that in the “Agreeableness” or “Extraversion” graphs. 

These graphs successfully show the between-group and within-group correlations of the 

personality items, grouped by occupations, and by putting the graphs for the lower-ability 

and high-ability groups together, I can visually understand the differences highlighted in 

the data frame, and validate what the correlations mean in a plot with error bars. The 

results, in essence, highlight that the occupations differ more in the personality traits of 

agreeableness, extraversion and neuroticism among the less abled than the more abled.  

 

Correlation Matrices 

Graph 6: Within- and Between-Group Correlation Matrices  
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            These two plots exhibit the within- and between-group correlations for the low-

ability group and the high-ability group respectively, with the within-group correlations 

in the lower left and the between-group correlations in the upper right. The within-group 

correlations are the correlations of raw scores within a group, while the between-group 

correlations are the correlations of means between the groups. From the coloring of the 

plots, it is obvious that the within-group correlations are much lighter than the between-

group correlations in both graphs, which shows there is a much lower correlation among 

the variables within groups than between groups, so the within-group correlations are 

worse predictors of the relationships between variables than the between-group 

correlations.  

           For the sake of easier comparisons between the low-ability group and the high-

ability group, I construct another set of graphs by taking the two within-group correlation 

matrices of the low-ability group and the high-ability group, and finding the difference 
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between them, which is then plotted in the upper off diagonal matrix of the resulting 

graph. Then I do this a second time for the two between-group correlation matrices as 

well. The resulting graphs are shown in Graph 7 and Graph 8.  

 

Graph 7: Difference Matrix of Two Within-Group Correlations  

 

            From the upper off diagonal matrix in this graph, which shows the difference 

between the within-group correlation matrices of the low-ability group and the high-

ability group, I find that the within-group correlations look roughly similar, with almost 

everything in light colors indicating weak correlations. The only stronger differences lie 

upon the correlation between ability (ICAR60) and the interest items of “RIA”, which 

stand for Realistic, Investigative and Artistic. The correlations for the low-ability group 

are lightly positive, while those for high-ability group are negative. This means that when 

evaluating the relationship between two variables for a particular occupation across 
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subjects, among the low-ability group, the higher ability the subjects have, the more 

likely they are to have realistic, investigative and artistic interests, while the reverse is 

true for the high-ability groups, as they shy away from these interests when their ability 

level rises.  

 

Graph 8: Difference Matrix of Two Between-Group Correlations 

 

            Since the within-group correlations are low to start with and fail to provide much 

meaningful discovery, I move on to take a closer look at the between-group correlations, 

which are numerically higher than the within-group correlations, and are better predictors 

of the relationship. The resulting graph is shown in the upper off diagonal matrix in 

Graph 8, which exhibit noticeably stronger colors than the within-group correlation 

graph. The most enhanced colors suggest the most significant differences, which are the 

ones surrounding the ability variable (ICAR60). The row and column associated with 
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ICAR60 in the matrix are significantly more pronounced than the rest, so I decide to 

examine the original correlations associated with ability more closely.  

             Returning back to Graph 6, I find that for all the demographics indicators, 

interests variables and the two temperament variables of neuroticism and openness, 

which are showing the most saturated colors in Graph 8, the correlations with ability are 

in different directions for the high-ability group and the low-ability group. These items 

overlap exactly with those that did not exhibit significant differences in the data frame of 

descriptive variances with confidence intervals, as the ability item and the temperament 

items of agreeableness and extraversion are the only ones that do not overlap. This 

provides insight to why these items do not exhibit a significant difference when 

compared between different ability groups. For example, for openness, there is a high 

positive correlation among the high-ability group and a low negative correlation among 

the low ability group, so among the less-abled group, the more ability people have, the 

less likely they are to be open to experience, whereas among the more-abled group, the 

lower ability people have, the less likely they are to be open. The top end of the low-

ability group and the low end of the high-ability group are both less likely to be open, so 

the two converge and lead the confidence intervals of the openness variable based on 

ability to overlap. The same logic applies for interest variables as well. The correlation 

matrices indicate that the high-ability group has strong positive correlations between 

ability and realistic, investigative and artistic interests, while the low-ability group has 

negative correlations for them. This means that among the high-ability group, the more 

ability they have, the more likely they are to have realistic, investigative and artistic 

interests, while among the low-ability group, the less ability they have, the more likely 
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they are to have these interests. Effectively, the correlation as ability increases across the 

two ability-level groups altogether would look like a U-shaped curve, or an inverted U-

shaped curve, like Graph 9, resulting in a statistically insignificant difference in the 

variance between the two. This difference in direction of correlation is responsible for the 

convergence in the middle, which is then reflected in the insignificant difference in the 

representation of these variables as ability level differs.    

 

Graph 9: Example of an Inverted U-Shaped Model

Ability 

           Picking a few other more saturated colors from Graph 8 and examining further in 

Graph 6, I find that also in different signs are the correlations between agreeableness and 

age, extraversion with age and agreeableness with education. We can also attempt to 

interpret these from real-life experiences. For example, with agreeableness and education, 

there is a negative correlation among the low-ability group, meaning that the more 

education the less-abled receives, the less agreeable they become. This could be true as 

they may get more arrogant as they receive more education, or their expectation from 

their education rises but their ability does not catch up. However, for the high-ability 

group, the correlation is positive, so the more education one receives, the more likely 
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they are to be agreeable and friendly, which seems to be the case from my experience. 

Similarly, age is correlated with agreeableness in the same way. Among the less-abled, 

the younger they are, the more agreeable they are; however, among the more-abled, the 

older they are, the more agreeable they are. This could also be explained by the less-abled 

people being increasingly discontent with their life experiences as they age, or the more-

abled being increasingly content with their life, which is reflective of how ability can be 

an influential factor in how people perform in work and life. Extraversion behaves in the 

opposite manner, as when people have less ability, the older they are, the more 

extroverted they are, but the younger people among the more-abled are more extroverted 

than the older. This could a result of boosted confidence through experience that 

compensates for the lower ability level, or wearing out of the energy at a younger age 

when ability is high to start with. In this sense, the regressions of agreeableness by age 

and education, and the regression of extraversion by age, interact with ability at the group 

level, thereby causing the differences in the between-group correlations between the 

high-ability group and the low-ability group.  
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Discussion  

Hypothesis Tested 

Having performed the descriptive analysis, plotted the intra-class correlations and 

constructed the within-group and between-group correlations, I can analyze the results 

against my initial hypothesis. Categorized by the kinds of results I can get from the 

between-group and within-group correlations, the difference in the range of the variable 

tested between the low-ability and the high-ability group can be one of the following 4 

kinds.  

 

Table 2: Hypothesis Alternatives 

Between \ Within Group Homogeneous Heterogeneous 

Difference increases  ✓ (Ability, Agree, 

Extra,[Neuro]) 

Difference stays the same  ✓ (Open, Conscientious, 

RIASEC) 

 

  

My results indicate that the ranges of ability, agreeableness, extraversion and 

maybe neuroticism are significantly different as ability levels are different, and 

heterogeneity of the composition of each occupation in terms of these variables are also 

different. This puts them in the upper-right box in Table 2, while the rest of the 

personality items tested do not exhibit this significant difference, which puts them in the 

lower-left box.  
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Going back to the visual representation from Figure 2, the range of the ability 

level featured in the occupation as ability goes up, and the range of the temperament 

measures of agreeableness, extraversion and maybe neuroticism featured in the 

occupation as ability goes up, can be shown by the cone shape with circles of decreasing 

sizes. This means that when subjects are of lower ability, each occupation is more 

heterogeneous in terms of the personality item tested, and as the ability level goes up, 

there is wider spectrum of possibility in terms of this personality item contrasted across 

different occupations. Therefore, within group, the heterogeneity of the composition of 

each occupation decreases as ability level goes up, but between group, the difference 

represented increases. For reminder, the validated hypothesis for the four variables 

aforementioned is the one in Figure 3.  

 

Figure 3: Heterogeneous Cone 

 

Increasing Range with More 

 Heterogeneous Occupations Among Low Ability 
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Limitations 

 This study is not without its limitations. First of all, ability, as defined in this 

study, is the general cognitive ability measured by ICAR60. In real life, it is possible that 

people have varying levels of cognitive ability in different areas, as people who have 

strong ability in mathematics may not be as abled in writing, and could potentially make 

them miserable at occupations that require writing, even though it has little to do with 

their personality. This influence may not be reflected in studies with general intelligence. 

However, I believe general cognitive ability is a good measure to use for this study, as it 

should provide a good enough approximation of someone’s overall ability, including the 

ability to learn and adapt, which is universally useful for any occupation.  

Moreover, while most people choose their occupations at an early age, the true 

likings and performance in the occupation need to be tested through time to see if the 

match lasts. The average age of the dataset is 25.9 years old, which is only a few years 

after an average worker enters the professional world, so the subjects may still find the 

occupations they have chosen an unsuitable match at a later time. Alternatively, as the 

impact of intelligence on job performance could diminish as work experience 

accumulates or as workers receive additional training, (Schmidt & Hunter, 1998) so the 

ability constraint may be less influential as workers “stick it out” as the job. With this 

dataset we are implying job satisfaction and job performance through the successful 

holding of the job, which is indicated by the occupation itself, so the possibility of 

changing occupation may impact the accuracy of the quality of the match.  

 Additionally, this study breaks down the subjects into two groups based on a 

normally distributed ability score, which is choosing the easy way to analyze the 
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difference between subjects with higher ability and those with lower ability, as there are 

many other ways to group the subjects. Further research that attempts to support the 

cone-shape distribution of variance featured would study ability as a continuous 

spectrum, so we can further understand the relationship between ability and the range of 

personality items featured in an occupation.   
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Conclusion 

 In this analysis, I find that as people’s ability level differs, the variance of ability 

featured in their occupational choice also differs, as well as the extent to which their 

occupation is congruent with their other personality items. Specifically, I find that the 

subjects with higher ability inhabit a wider range of ability levels in the occupational 

spectrum than those with lower ability, as indicated by the non-overlapping means with 

confidence intervals between the ability scores for the high-ability group and the low-

ability group, and the plot with error dots constructed from them. This is consistent with 

my hypothesis that as people’s ability goes up, the variance of the ability levels featured 

in an occupation goes up as well. The span of the ability level of the occupations is wider 

for the high-ability group and narrower for their less-abled peers.  

 Similarly, I also observe some differences in the location and the span of the 

means with confidence intervals for the temperament items of agreeableness, 

extraversion and, to a lesser extent, neuroticism. While the location gives some insight to 

the level of the temperaments featured by each ability-level group, the more valuable 

finding is the variance, or span of each occupation. For these three temperament items, 

each occupation is spread through a wider spectrum among the less abled, as the subjects 

with higher ability exhibit tighter and slimmer spans, which indicate that the composition 

of each occupation is more homogeneous. This is again consistent with my initial 

hypothesis, which believes the subjects with lower ability should exhibit more 

heterogeneity, as they are more likely to be constrained with ability and not be able to 

express their personal likings in terms of temperament like their more-abled peers are.  
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 However, my analysis does not find significant difference in the other two 

temperament items, openness and conscientiousness, or any of the other interests items. 

A further look at the correlation matrices may provide some explanation for this result. 

When correlated with the ability item, these personality items display weak within-group 

correlations and slightly stronger between-group correlations. The between-group 

correlations, however, are positioned in different signs on the axes. As a result, the low 

end of the high-ability group and the top end of the low-ability group converge, which 

may have contributed to the overlapping of the confidence intervals and statistical 

insignificance.  

 Overall, this study outlines the trend in which the variance of ability and other 

different personality items being featured in occupations moves as the subjects’ ability 

level goes up. It pinpoints three temperament items that are more homogeneously 

represented in the occupational choice, to the satisfaction of the subjects themselves, 

among subjects with higher ability than those with lower ability. This under-expressed 

personality needs among the lower-ability group, caused by the restrained ability span 

and forced heterogeneity in each occupation, can provide some empirical support to the 

imbalances and discontent there exist in the professional world, as many working 

professionals have temperament that is not attracted to the job, but are forced into the 

heterogeneous occupational group because of its lacking in ability. And while the more 

abled workers benefit from a wider range of occupations that they can choose from, the 

less abled workers who are discontent with the jobs have a smaller variety to which they 

can resort, leading to imbalances in the working sphere and the society as a whole. The 

field of personality research in relation to occupational choice clearly invites further 
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research, and my paper merely aims to contribute to the abundant literature that is to 

come studying representation of personality traits demonstrated in the professional world 

with a constraint on cognitive ability.  
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Appendix A: Examples of MMCAR 

Example of SAPA Dataset 
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Example of Scores Outputs 
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Appendix B : Development of SPI “BIG 5” Temperament Items
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Appendix C: R Codes 

library(psych) 

load("~/Documents/COLLEGE/Winter 2018/MMSS/super.keys.list.rda")  

svikeys <- x[151:156] 

#take interests items list 

load("/Users/teresadw/Documents/COLLEGE/Winter 

2018/MMSS/SAPAdata18aug2010thru7feb2017.rdata") 

SAPA <- SAPAdata18aug2010thru7feb2017 

names(keys.list) 

mykeys <- keys.list[c("ICAR60", 

"SPI_135_27_5_Agree","SPI_135_27_5_Consc","SPI_135_27_5_Extra","SPI_135_27_5

_Neuro","SPI_135_27_5_Open")]  

#take ability and temperament items list 

newkeys <- cbind(mykeys, svikeys) 

colnames(newkeys) <- c(colnames(mykeys),colnames(svikeys)) 

 

occ <- sort(table(SAPA$occupation),decreasing=TRUE) 

occlist <- names(occ[1:177]) 

sapa.top<- subset(SAPA,SAPA$occupation %in% occlist) 

scores <- scoreIrt.2pl(newkeys,sapa.top)  

scores.demo <- cbind(sapa.top$age, sapa.top$gender, sapa.top$occupation, 

sapa.top$education, sapa.top$p1edu, sapa.top$p2edu,scores) 

colnames(scores.demo) <- 

c("age","gender","occupation","education","p1edu","p2edu","ICAR60","SPI_135_27_5_

Agree","SPI_135_27_5_Consc","SPI_135_27_5_Extra","SPI_135_27_5_Neuro","SPI_1

35_27_5_Open","SVI_R","SVI_I","SVI_A","SVI_S","SVI_E","SVI_C") 

 

ab.high <- subset(scores.demo, (scores.demo[,"ICAR60"]>0)) 

ab.low <- subset(scores.demo, (scores.demo[,"ICAR60"]<=0)) 

sb.high <- statsBy(ab.high, group="occupation") 

sb.low <- statsBy(ab.low, group="occupation") 



	 47	

 

sb.low$n 

sb.high$n 

#check n and see we can’t use ICC2 because sample size varies and may make results 

biased, use ICC1 

 

temp<- data.frame(lows=sb.low$ICC1,highs=sb.high$ICC1) 

temp 

tempdif <-temp[2]-temp[1] 

temp <- data.frame(temp,tempdif,lowci=sb.low$ci1,highci=sb.high$ci1) 

round(temp,3) 

 

temp.names <- shortnames[as.numeric(rownames(sb.high$mean))] 

rownames(sb.low$mean) <- temp.names 

rownames(sb.high$mean) <- temp.names 

 

#now we plot the 4 significantly different variables for high-ability and low-ability 

groups 

opp <- par(mfrow=c(2,1)) 

error.dots(sb.low,"ICAR60",main="Low, Ability",xlim=c(-0.75,1.5)) 

error.dots(sb.high,"ICAR60",main="High, Ability",xlim=c(-0.75,1.5)) 

 

error.dots(sb.low,"SPI_135_27_5_Agree",main="Low, Agreeable",xlim=c(-1.5,0.75)) 

error.dots(sb.high,"SPI_135_27_5_Agree",main="High, Agreeable",xlim=c(-1.5,0.75)) 

 

error.dots(sb.low,"SPI_135_27_5_Extra",main="Low, Extraversion",xlim=c(-0.25,0.75)) 

error.dots(sb.high,"SPI_135_27_5_Extra",main="High, Extraversion",xlim=c(-

0.25,0.75)) 

 

error.dots(sb.low,"SPI_135_27_5_Neuro",main="Low, Neuroticism",xlim=c(-1.0,0.5)) 

error.dots(sb.high,"SPI_135_27_5_Neuro",main="High, Neuroticism",xlim=c(-1.0,0.5) 
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#now we run the correlation between variables 

rbg.high <- sb.high$rbg 

rwg.high <- sb.high$rwg 

colnames(rbg.high) <- rownames(rbg.high) <-

sub(".bg","",colnames(rbg.high),rownames(rbg.high)) 

colnames(rwg.high) <- rownames(rwg.high) <-

sub(".wg","",colnames(rwg.high),rownames(rwg.high)) 

colnames(rbg.high) <- rownames(rbg.high) <- sub("SPI_135_27_5_","", 

colnames(rbg.high),rownames(rbg.high)) 

colnames(rwg.high) <- rownames(rwg.high) <- sub("SPI_135_27_5_","", 

colnames(rwg.high),rownames(rwg.high)) 

rownames(rbg.high) <- colnames(rbg.high) 

rownames(rwg.high) <- colnames(rwg.high) 

upperlower.high <-lowerUpper(rwg.high,rbg.high) 

corPlot(upperlower.high,numbers=TRUE,main = "Within and Between Correlations for 

High Ability") 

 

rbg.low <-sb.low$rbg 

rwg.low <-sb.low$rwg 

colnames(rbg.low) <- rownames(rbg.low) <-

sub(".bg","",colnames(rbg.low),rownames(rbg.low)) 

colnames(rwg.low) <- rownames(rwg.low) <-

sub(".wg","",colnames(rwg.low),rownames(rwg.low)) 

colnames(rbg.low) <- rownames(rbg.low) <- sub("SPI_135_27_5_","", 

colnames(rbg.low),rownames(rbg.low)) 

colnames(rwg.low) <- rownames(rwg.low) <- sub("SPI_135_27_5_","", 

colnames(rwg.low),rownames(rwg.low)) 

rownames(rbg.low) <- colnames(rbg.low) 

rownames(rwg.low) <- colnames(rwg.low) 

upperlower.low <- lowerUpper(rwg.low,rbg.low) 
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corPlot(upperlower.low,numbers=TRUE, main = "Within and Between Correlations for 

Low Ability") 

 

bwn.diff <-lowerUpper(rbg.low,rbg.high,diff=TRUE) 

corPlot(bwn.diff,numbers=TRUE,main = "Difference in Between Correlations for Low 

Ability and High Ability") 

wtn.diff <-lowerUpper(rwg.low,rwg.high,diff=TRUE) 

corPlot(wtn.diff,numbers=TRUE,main = "Difference in Within Correlations for Low 

Ability and High Ability") 
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