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Abstract – Societal expectations of twenty-first century 

engineers have dramatically changed over the past few 

decades. There is a need to educate engineers not just in 

technical subjects, but also in many non-technical areas 

including globalization, communication, and leadership. 

There has been a growth of engineering leadership 

education programs offered by postsecondary 

engineering institutions. The effectiveness of these 

programs is often measured by the student’s acquisition 

of skills, without considering the benefit of these skills on 

the students’ careers. Using the career success 

competencies model, this paper seeks to determine if 

engineering leadership education impacts career success. 

The analysis showed a high amount of correlation with 

engineering leadership capabilities, indicating a positive 

relationship between engineering leadership education 

and career success. The most significant competencies 

related to an engineer’s career success were career 

insight, proactive personality, openness to experience, 

and lifelong learning. 
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1. INTRODUCTION 
 

Worldwide national regulatory bodies mandate the set 

of attributes that students graduating from engineering 

institutions will have achieved. These attributes have been 

deemed the skills required for engineers to succeed in 

today’s society, including both the essential technical 

knowledge and skills, as well as the nontechnical skills, 

attitudes and character traits. 

Over the last decade or so, there has been an increased 

interest in developing and researching these professional 

skills in engineering students. Leadership education has 

had a particularly high rate of growth and development in 

post-secondary engineering institutions. A 2009 summary 

[15] of engineering leadership education found that the 

majority of the 70 programs reviewed were less than 5 

years old. 

To measure the success of engineering leadership 

teaching and learning activities, students are often 

assessed before and after to determine if they have gained 

the essential leadership skills [1], [10]. If the skills are 

gained, the activities are considered successful in 

producing a more proficient engineer with leadership 

capabilities. One key element missing in this assessment 

process is the measurement of whether or not possessing 

leadership skills is beneficial to an engineer’s career. In 

order to be able to determine the relationship between 

engineering leadership capabilities and career success, 

first there must be a clear method of how to measure 

career success in engineering.  

General career success measurement instruments have 

been researched and developed for decades [33], and a 

widely accepted model of career success will be 

discussed. The career success competencies in this model 

will then be used as a point of comparison against 

engineering leadership capabilities. Thus, the goal of this 

paper is to determine if there is a relationship between 

career success competencies and engineering leadership 

capabilities.  

 

2. CAREER SUCCESS COMPETENCES 
 

2.1 Boundaryless Career 
 

At the end of the 20th century, it was apparent that 

employees were no longer restricted to a single 

organization throughout their career. Traditional 

assumptions about employment had changed, and people 

were able to obtain sequences of experiences across both 

organizations and employers [22].  

The term boundaryless career was introduced in 1993 

at the Academy of Management Meeting in Atlanta, 

Georgia [4]. Boundaryless careers are simply defined as 

“sequences of job opportunities that go beyond the 

boundaries of single employment settings” [9]. 

Hierarchical relationships are broken down, and there is 
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increased ability to move across occupational careers and 

employers [4].  

 

2.2 Measurement of Career Success 
 

There are two types of career success. Objective career 

success includes extrinsic measures such as salary, upward 

mobility, and managerial level [22]. Subjective career 

success includes intrinsic measures, where individuals are 

able to evaluate their own career success through “self-

defined aspirations, values, needs, standards and career 

stages” [31]. 

Traditionally, career success was associated with 

extrinsic measures such as increased salary and upwards 

progression within an organizational hierarchy. However, 

boundaryless careers often have lateral movement within 

organizations, and can be viewed as more disorganized 

and unpredictable [31]. These extrinsic measures of career 

success, are therefore no longer valid measurements. 

Subjective career success represents a judgement on 

career accomplishments and a sense of progress towards 

career goals [22]. Thus, intrinsic measures are much more 

suitable to the modern boudaryless career. Common 

examples of intrinsic measures include career satisfaction 

surveys [16], career commitment [17], wage satisfaction 

[22], and marketability [11]. 

 

2.3 Career Competencies Model 
 

Three career competencies have been identified as 

requirements to be able to cope with the complexity and 

change of a boundaryless career: knowing-why, knowing-

whom and knowing-how [9], [7]. Eby, Butts, and 

Lockwood used these three competencies as the basis for 

developing a model to measure career success [11]. At 

least two intrinsic variables for career success were 

associated with each career competency, as summarized in 

the model shown in Fig. 1. 

 

 
Figure 1. Model of three career competencies and the 

related variables of success [11]. 

 

The knowing-why competency focuses on the 

individual’s career motivation, personal meaning and 

identification [9]. It considers the individual’s willingness 

to explore different possibilities, and ability to adapt to 

change in one’s work environment [11]. This competency 

is associated with awareness of one’s needs, abilities, 

interests, and aspirations related to work-experiences, as 

well as one’s self-concept and self-identity [7]. 

Knowing-whom refers to an individual’s career-related 

connections, both within and outside the organization. It is 

characterized not only by development of relationships, 

but also in how these relationships are utilized [7]. An 

extensive network is beneficial to the individual as a 

resource, a new source of learning, and an attained 

reputation [9].  

The final career competency, knowing-how, 

emphasizes an individual’s broad and flexible knowledge, 

the portfolio of career skills and job skills that are useful 

across organizational boundaries. Career identify is an apt 

measure of skill development and continuous learning 

[11]. 

Table 1 provides a summary of the instruments used to 

measure each variable in the proposed model. Many of 

these instruments were developed by others and were 

reduced in length for this model. The original source of 

each instrument and the number of items used for this 

model is seen in Table 1. 

 

 
Table 1. Summary of instruments used by Eby et. al. [11] 
to measure variables of career success. 

Career Success (CS) 

Variable 

Original Source 

(as cited in [9]) 

No. of 

Items 

CS1. Knowing-Why 

 - Career Insight 

 - Proactive Personality 

 - Openness to Experience 

 

[19] 

[5] 

[27] 

 

3 

10 

8 

CS2. Knowing-Who 

 - Mentorship 

 - Internal Networks 

 - External Networks 

 

[11] 

[11] 

[11] 

 

1 

3 

4 

CS3. Knowing-How 

 - Career / Job Skills 

 - Career Identity 

 

[11] 

[21] 

 

5 

4 

Perception of Career 

Success 

[16] 

 

5 
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3. ENGINEERING CAREER SUCCESS 
 

An individual’s occupational context impacts their 

perspective of the relative importance of the different 

career satisfaction elements. Also, people from diverse 

occupational backgrounds will interpret the measures of 

career success differently [29]. It is therefore important to 

consider career success within an engineering context. 

Although limited literature exists in the field of measuring 

engineering career success, factors determined to be 

essential to engineering career success will be discussed.  

Lifelong learning is a fundamental necessity for 

success in the 21st century engineering career [26]. 

Staying abreast with the most recent technological 

advancements is essential for being innovative and 

creative. Lifelong learning is included in the variable 

“career identity” in the career competency model. 

A study in the engineering construction industry found 

the most critical aspect to fostering a successful career 

path was developing a professional network [6]. This 

includes networking, mentorship, training, and 

constructive feedback. The knowing-whom competency 

incorporates this, however the relative importance of this 

competency may be higher in an engineering context. 

The same study found young engineers were aware that 

they were responsible for their own personal career 

development and self-improvement [6]. Further studies 

have shown students desire to participate in their learning 

process and to be proactive players in improving their 

learning [24]. This aspect of engineering career success 

relates to the model’s “proactive personality” variable. 

There is a dearth of literature on measurement of career 

success in an engineering context. However, based on the 

limited resources, the career competency model 

recommended in Fig. 1 is appropriate and can be used for 

measuring engineering career success. Although the 

importance of each of the variables may differ, the overall 

instrument can be applied to an engineering context. 

 

4. ENGINEERING LEADERSHIP 

CAPABILITIES 
 

Engineering leadership has been highlighted as an 

important skill for engineers to be able to succeed in their 

21st century careers by many, including ABET [28], the 

National Academy of Engineering [20] and CDIO [8]. 

The Gordon-MIT Leadership Program (GLP) was 

launched in 2007 and aims to develop the next generation 

of technical leaders [12]. Based off an MIT Sloan School 

of Management leadership model [3], GLP customized an 

engineering leadership model, which has since been 

developed and improved [14]. The GLP model was also 

used as a point of reference for the new addition to the 

CDIO syllabus, Leading Engineering Endeavors [8].  

Table 2. Summary of capabilities of effective engineering 
leaders determined by [14]. 

Engineering 

Leadership (EL) 

Capability 

Description 

EL1. Attitudes 

of Leadership 

Reflection on beliefs and attitudes; sense of 

responsibility; foundational leadership 

skills 

EL2. Relating Develop key relationships; listen to others; 

understand diverse viewpoints; advocate 

for your position 

EL3. Making 

Sense of Context 

Understand the context of leadership; 

comprehend and explain complex 

environment simply to others 

EL4. Visioning Create purposeful images of the future; 

identify what could and should be 

EL5. Delivering 

on the Vision 

Move from abstraction to innovation, 

invention, and implementation 

EL6. Technical 

Knowledge and 

Reasoning 

Deep working knowledge of discipline; 

understand, decompose, and recombine 

elements of technical problems 

 

The GLP model contains six central capabilities of 

effective engineering leaders. The full list of individual 

skills is shown later in Figure 2, or can be found on the 

GLP program website [12]. This model will be used as the 

comparison for the analysis, and a summary of the model 

is provided in Table 2. 

 

5. MAPPING CAREER SUCCESS 

COMPETENCIES TO ENGINEERING 

LEADERSHIP CAPABILITIES 
 

An understanding of the potential impact of 

engineering leadership education on career success can be 

determined by a comparison of the career competency 

model (Table 1) and the engineering leadership 

capabilities (Table 2). 

It is important to note that leadership skills are 

beneficial to all engineers, regardless if they plan to 

pursue leadership roles. Professional skills such as 

communication, time management and self-reflection are 

valuable across every engineering discipline. All 

engineers must be prepared to work in a team environment 

when solving technical problems [23]. 

The individual engineering leadership capabilities are 

important for being an effective engineering leader, 

however not every single skill may be required for a 

successful career. Therefore, the analysis seeks to map the 

career success competencies (Table 1) to the capabilities 

of effective engineering leaders (Table 2). 

Each career competency variable definition was 

compared with the individual leadership capabilities to 

determine if there was a correlation. Correlations were 

classified as “Strong”, “Medium”, or “Weak”. A strong 

correlation showed a high level of similarity, often with 
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synonymous words and phrases being used. Medium 

correlations had similar concepts that were being applied 

in a different context. A weak correlation showed little 

similarity in the meaning, even though the broad topic 

may have been the same. 

 A summary of the correlations is shown in Fig. 2, and 

the remainder of this section details the reasoning for each 

correlation and classification of strength. 

 

 
 

Figure 2. Correlation between career success 
competencies and engineering leadership capabilities. 

5.1 Knowing-Why (CS1) 
 

The three variables associated with knowing-why were 

career insight, proactive personality and openness to 

experience. Each of these had a high correlation to skills 

in EL1, “attitudes of leadership”.  

 

5.1.1 Career Insight. Career insight was defined as 

having realistic career expectations, and an understanding 

of one’s strengths and weaknesses [11]. An individual 

skill included in EL1 is “self-awareness and self-

improvement”. This includes awareness of one’s own 

personal, interpersonal, and professional skills [14], 

highly correlating with the definition provided previously 

of career insight. 

 

5.1.2 Proactive Personality. The tendencies to 

identify opportunities, to take action, to demonstrate 

initiative and to persevere are elements of a proactive 

personality. An individual skill listed in EL1 is 

“initiative”. This skill is described as the willingness to 

create a vision and take action, and teaching students the 

importance of being proactive, which highly correlates 

with a proactive personality. 

 

5.1.3 Openness to Experience. This is defined as 

individuals who are “imaginative, curious, broadminded 

and active” [11]. In EL1, the skill “resourcefulness, 

flexibility and change” includes the ability to be 

adaptable, and willingness to take alternative courses of 

action. Both of these skill definitions show an openness to 

experience and have a strong correlation. 

 

5.2 Knowing-Who (CS2) 
 

The three variables associated with knowing-who were 

mentorship, internal networks and external networks. 

These variables each had a medium correlation to skills in 

EL2, “relating”.  

 

5.2.1 Mentorship. Developing a mentoring 

relationship was described in CL2 as important for 

developmental experiences, visibility and exposure, as 

well as a valuable source of learning [11]. One of the 

individual skills in EL2 is “interpersonal skills”, which 

includes “coaching and teaching, and providing and 

receiving evaluation and feedback” [14]. A medium level 

of correlation was given as mentorship is not directly 

mentioned, however similar elements are emphasized as 

those in the provided career competency definition. 

 

5.2.2 Internal and External Networks. These two 

CS2 variables were defined as individuals being well 

connected for support and development within their 
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company, as well as outside of the company. They do not 

map to separate skills of EL2, but rather to one individual 

skill called “Diverse Connections and Grouping”. This 

skill emphasizes connecting with diverse groups of people 

who have different backgrounds, skills and experiences to 

“help achieve the goals and technical solutions” [14]. The 

slightly different meaning of the two definitions give them 

a medium level of correlation.  

 

5.3 Knowing-How (CS3)  
 

The two variables associated with knowing-how were 

career / job skills and career identity. This career success 

competency had the weakest correlation to engineering 

leadership capabilities, however it related to skills mostly 

within EL6, “technical knowledge and reasoning”. 

 

5.3.1 Career Skills. The emphasis of this competency 

is on the transferability and flexibility of one’s career 

skills, rather than just the career-related skills themselves. 

EL6 only discusses the importance of discipline specific 

technical engineering skills, without mentioning that the 

skills should be portable. However, EL5 discusses the 

need for leaders to be able to manage change, which could 

be interpreted indirectly as a need for flexible skills. 

Although these engineering leadership skills have some 

similarity, the correlation is weak. 

 

5.3.2 Career Identity. Career identity also has a slight 

link to EL6, “technical knowledge and reasoning”, 

however career identity was defined as continuous 

improvement and opportunity development. Continuous 

improvement is mentioned in the leadership capability 

EL1, where it discusses proactive planning for continuing 

education and future careers. Opportunity development is 

included in EL5, “develop approaches to incorporating 

competence outside of one’s enterprise” [14]. Overall, 

only a weak correlation is observed. 

 

6. DISCUSSIONS 
 

All of the career competencies map to engineering 

leadership capabilities, with varied levels of correlation 

strength. The career competency with the highest 

correlation strength was knowing-why, which correlated 

strongly to EL1, “attitudes of leadership”. It has been 

shown that knowing-why is the greatest predictor of career 

success [7]. Therefore, if engineering leadership education 

programs are able to foster “attitudes of leadership” in 

their students, this is a good indication that there would be 

an improved level of career success. 

Knowing-how is the second most important career 

competency on impacting career success [7]. Lifelong 

learning, a skill related to knowing-how, was also 

emphasized in the career success literature as a critically 

important skill for engineers [26]. However, knowing-how 

was the competency with the lowest correlation to 

engineering leadership capabilities. Career identity and 

lifelong learning may be understood as a career skills 

expected to be taught outside the context of engineering 

leadership education. However, to improve the success of 

graduating engineering leaders, it would be beneficial to 

add this skill in leadership programs. 

A quick review of the CDIO Syllabus for “Leading 

Engineering Endeavours” [8] and the National Academy 

of Engineering definitions of leadership [20] showed that 

lifelong learning was also not included in these 

documents.  Although lifelong learning may not be a skill 

required to become an effective engineering leader, it is a 

skill that is essential for all engineers to succeed in the fast 

paced technological innovation of the 21st century [26]. 

Engineering students, particularly those interested in 

leadership activities, should be aware of its importance. 

Although the common maxim, “it’s not what you know, 

it’s who you know” can be true [32], the knowing-who 

competency has been shown to have little impact on 

career success [7], [30]. This contradiction could be due 

to the type of networking, as supervisor-focused 

networking (i.e. championing) can increase career success, 

whereas self-promotion has been shown to decrease career 

success [13]. The type of career success being measured 

(objective vs. subjective) may also effect the determined 

impact of networking. Regardless, networking, mentorship 

and building relationships is important for students for 

many reasons other than career success (e.g. visibility, 

exposure, improved learning experiences, and guidance) 

and should continue to be a part of engineering leadership 

education programs. 

An understanding of the importance of the different 

elements of leadership that impact success in the 

engineering industry would be beneficial. One study 

showed that socio-emotional intelligence had the strongest 

correlation to successful leadership compared to 

personality and mathematical-logical intelligence [18]. 

This included verbal expression through assertion, 

emotive availability, and inspiration. It is notable that 

again, this emphasizes the importance of knowing-why 

(emotional intelligence), over knowing-who (personality) 

and knowing-how (math-logic intelligence). 

It is also important to consider is how engineers 

perceive themselves as leaders. As stated by Rottman, 

Sacks and Reeve, “engineering leadership depends on 

engineers recognizing themselves as leaders” [25]. One of 

the largest barriers to engineering leadership at 

postsecondary institutions is that leadership activities 

supported by engineering faculties are primarily through 

optional extracurricular involvement [2]. Students may 

view these experiences as exterior to their essential 

learning experiences, and thus decide not to participate. 
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However, the results from this study show that 

participation in engineering leadership education 

programs could improve a student’s career success. 

 

7. CONCLUSION 
 

All the career success competencies correlated to an 

engineering capabilities, and there were skills that had a 

strong correlation with the knowing-why competency. 

This indicates that teaching engineering students skills in 

leadership would have a positive impact on their career 

success. These results are valuable to all engineering 

students, not just those who plan to pursue a career path in 

leadership. 

 

7.1 Future Work 
 

The model recommended in this paper could be used 

as a measure for career success for postsecondary 

engineering institutions doing curricular development. 

Using the model would allow institutions to understand 

the impact their efforts are having on students’ career 

success. 

A similar analysis of the career competency model to 

the graduate attributes provided by national accreditation 

bodies, such as ABET or CEAB, may provide insight to 

the areas of development that enhance career success. 

 

 

References 
 

[1] Benjamin Ahn, Monica F. Cox, Jeremi London, Osman Cekic, and 
Jiabin Zhu, “Creating an instrument to measure leadership, 
change, and synthesis in engineering undergraduates,” Journal of 
Engineering Education, vol. 103, no. 1, pp. 115–136, 2014. 
Available online as of April 30, 2015 from 
http://onlinelibrary.wiley.com/doi/10.1002/jee.20036/abstract 

[2] Sal Alajek, Alan Ham, Heather Murdock, and Jonathan Verrett, 
“Blurring the Line Between For-Credit Curricular and Not-For-
Credit Extracurricular Engineering Learning Environments,” in 
Proc. Canadian Engineering Education Association CEEA13 
(Montreal, QU; June 17-20 2013). 

[3] D. Ancona, T. W. Malone, W. J. Orlikowski, and P. M. Senge. “In 
Praise of the Incomplete Leader” Harvard Business Review. 
February 2007. Available as of April 30, 2015 from 
http://dx.doi.org /10.1109/EMR.2009.5235483 

[4] Michael B. Arthur, “The boundaryless career at 20: where do we 
stand, and where can we go?,” Career Development International, 
vol. 19, no. 6, pp. 627–640, 2014.  Available as of April 30, 2015 
from http://dx.doi.org/10.1108/CDI-05-2014-0068 

[5] Thomas S. Bateman and J. Michael Crant, “The proactive 
component of organizational behavior: A measure and correlates,” 
Journal of Organizational Behavior, vol. 14, no. 2, pp. 103–118, 
1993. Available as of April 30, 2015 from 
http://www.jstor.org/stable/2488028 

[6] Katherine Becker, Beth Lin Hartmann, and Joan M. Miller, 
“Fostering Successful Career Paths in Construction: Motivation, 
Evaluation, Feedback,” Practical Periodical on Structural Design 
and Construction, vol. 19, pp. 159–167, 2014. Available as of 
April 30, 2015 from http://dx.doi.org/10.1061/(ASCE)SC.1943-
5576.0000206 

[7] Sidika N. Colakoglu, “The impact of career boundarylessness on 
subjective career success: The role of career competencies, career 
autonomy, and career insecurity,” Journal of Vocational 
Behavior, vol. 79, pp. 47–59, 2011. Available as of April 30, 2015 
from http://dx.doi.org/10.1016/j.jvb.2010.09.011 

[8] Edward F. Crawley, Johan Malmqvist, Sören Östlund, Doris R. 
Brodeur, and Kristina Edstrom, Rethinking Engineering 
Education, Second. Dordrecht, Switzerland: Springer, 2014. 
{ISBN: 978-3-319-05560-2} 

[9] Robert J. Defillipi and Michael B. Arthur, “The boundaryless 
career: A competency-based perspective,” Journal of 
Organizational Behavior, vol. 15, no. 4, pp. 307–324, 1994. 
Available as of April 30, 2015 from 
http://doi.wiley.com/10.1002/job.4030150403 

[10] Bruce Deruntz, Rhonda K. Kowanlchuk, and John W. Nicklow, 
“Hoshin Kanri X-Matrix Drives Engineering Leadership Program 
Success,” in Proc. American Society of Engineering Education 
ASEE14 (Indianapolis, IN; 15-18 June 2014). 

[11] Lillian T. Eby, Marcus Butts, and Angie Lockwood, “Predictors of 
success in the era of the boundaryless career,” Journal of 
Organizational Behavior, vol. 24, no. 6, pp. 689–708, 2003. 
Availble as of April 30, 2015 from 
http://www.jstor.org/stable/4093737 

[12] GELP MIT, “Bernard M. Gordon MIT Engineering Leadership 
Program,” 2015. Available as of April 30, 2015 from 
https://gelp.mit.edu/. 

[13] Carter Gibson, Jay H. Hardy, and M. Ronald Buckley, 
“Understanding the role of networking in organizations,” Career 
Development International, vol. 19, no. 2, pp. 141–161, 2014. 
Available as of April 30, 2015 from 
http://dx.doi.org/10.1108/CDI-09-2013-0111 

[14] Bernard M. Gordon-MIT Engineering Leadership Program, 
“Capabilities of Effective Engineering Leaders,” 2011. Available 
from as of April 30, 2015 
http://gelp.mit.edu/sites/default/files/documents/ 
leadershipcapabilities.pdf 

[15] R. Graham, and Edward Crawley, “A snapshot review of 
international good practice,” 2009. Available as of April 30, 2015 
from http://www.rhgraham.org/RHG/Recent_publications_files/ 
ELE%20White%20Paper-102109.pdf 

[16] Jeffrey H. Greenhaus, Saroj Parasuraman, and Wayne M. 
Wormley, “Effects of Race on Organizational Experience, Job 
Performance Evaluations, and Career Outcomes.,” Academy of 
Management Journal, vol. 33, no. 1, pp. 64–86, 1990.  Available 
as of April 30, 2015 from http://www.jstor.org/stable/256352 

[17] C. Douglas Johnson and Garnett S. Stokes, “The Meaning, 
Development, and Career Outcomes of Breadth of Vocational 
Interests,” Journal of Vocational Behavavior, vol. 61, no. 2, pp. 
327–347, 2002. Available as of April 30, 2015 from 
http://dx.doi.org/10.1006/jvbe.2001.1859 

[18] Pia Lappalainen, “Predictors of effective leadership in industry – 
should engineering education focus on traditional intelligence, 



Proc. 2015 Canadian Engineering Education Association (CEEA15) Conf. 

CEEA15; Paper 120 

McMaster University; May 31 – June 3, 2015 –  7 of 7  – 

personality, or emotional intelligence?,” European Journal of 
Engineering Educaiton, vol. 40, no. 2, pp. 222–233, 2014. 
Available as of April 30, 2015 from 
http://dx.doi.org/10.1080/03043797.2014.944102 

[19] Todd J. Mauer, and Beverly A. Tarulli. “Investigation of perceived 
environment, perceived outcomes, and person variables in 
relationship to voluntary development activity by employees,” 
Journal of Applied Psychology, vol. 79, pp. 3-14, 1994. 

[20] National Academy of Engineering, “The Engineer of 2020: 
Visions of Engineering in the New Century,” 2005. Available as of 
April 30, 2015 from http://www.nap.edu/catalog/10999.html 
{ISBN: 0-309-53065-2} 

[21] Raymond A. Noe, Ann Wiggins Noe, and Julie A. Bachhuber, “An 
investigation of the correlates of career motivation,” Journal of 
Vocational Behavior, vol. 37, no. 3, pp. 340–356, 1990. Available 
as of April 30, 2015 from http://dx.doi.org/10.1016/0001-
8791(90)90049-8 

[22] Jingzhou Pan and Wenxia Zhou, “How Do Employees Construe 
Their Career Success: An improved measure of subjective career 
success,” International Journal of Selection and Assessment, vol. 
23, no. 1, 2015. Available as of April 30, 2015 from 
http://dx.doi.org/10.1111/ijsa.12094 

[23] P. Phyllis, “Proposal to add a Minor in Engineering Leadership 
Development,” Maryland, 2007. 

[24] M. J. Rodriguez-Largacha, F. M. Garcia-Flores, G. Fernandez-
Sanchez, A. Fernandez-Heredia, M. A. Millan, J. M. Martinez, I. 
Vilardaga, and M. O. Bernaldo, “Improving Student Participation 
and Motivation in the Learning Process,” Journal of Professional 
Issues in Engineering Education and Practice, 2015. 

[25] Cindy Rottmann, Robin Sacks, and Douglas Reeve, “Engineering 
Leadership: Grounding leadership theory in engineers’ 
professional identities,” Leadership, 2014. 

[26] Jeffrey Russell, Carol C. Menassa, and Erin McCloskey, “Lifelong 
Learning to Leverage Project and Career Success: 21st-Century 
Imperative,” Practical Periodical on Structural Design and 
Construction, vol. 19, no. 1, pp. 137–141, 2014. Available as of 

April 30, 2015 from http://dx.doi.org/10.1061/(ASCE)SC.1943-
5576.0000201 

[27] Gerard Saucier, “Mini-Markers: A Brief Version of Goldberg’s 
Big-Five Markers,” Journal of Personality Assessment, vol. 63, 
no. 3, pp. 506–516, 1994. 

[28] Larry Shuman, Mary Besterfield-Sacre, and Jack McGourty, “The 
ABET ‘Professional Skills’ - Can They Be Taught? Can They Be 
Assessed?,” Journal of Engineering Educaiton, vol. 94, no. 1, pp. 
41-55. 

[29] Daniel Spurk, Andrea E. Abele, and Judith Volmer, “The Career 
Satisfaction Scale in Context: A Test for Measurement Invariance 
Across Four Occupational Groups,” Journal of Career 
Assessment, vol. 23, no. 2, pp. 191–209, 2014. 

[30] Daniel Spurk, Simone Kauffeld, Luisa Barthauer, and Nora S. R. 
Heinemann, “Fostering networking behavior, career planning and 
optimism, and subjective career success: An intervention study,” 
Journal of Vocational Behavior, vol. 87, pp. 134–144, 2015. 
Available as of April 30, 2015 from 
http://dx.doi.org/10.1016/j.jvb.2014.12.007 

[31] S. Visagie and E. Koekemoer, “What it means to succeed: personal 
conceptions of career success held by senior managers,” South 
African Journal of Business Management, vol. 45, no. 1, pp. 43–
54, 2014.  

[32] Hans-Georg Wolff and Klaus Moser, “Do specific types of 
networking predict specific mobility outcomes? A two-year 
prospective study,” Journal of Vocational Behavior, vol. 77, pp. 
238–245, 2010. Available as of April l30, 2015 from 
http://dx.doi.org/10.1016/j.jvb.2010.03.001 

[33] Wenxia Zhou, Jianmin Sun, Yanjun Guan, Yuhui Li, and Jingzhou 
Pan, “Criteria of Career Success Among Chinese Employees: 
Developing a Multidimensional Scale With Qualitative and 
Quantitative Approaches,” Journal of Career Assessment, vol. 21, 
no. 2, pp. 265–277, 2012. Available as of April 30, 2015 from 
http://jca.sagepub.com/content/21/2/265  

 

 

 

 

 


