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What Engineering Leaders Lead: The Career Outcomes of an  
Engineering Leadership Program’s Alumni Community  

 
 
Abstract 
 
This paper presents survey findings on the career outcomes of an undergraduate Engineering 
Leadership (EL) program’s alumni community. Findings were collected as part of a broader 
longitudinal assessment initiative recently launched at the Gordon-MIT Engineering Leadership 
Program (GEL), which acquires data from incoming, current, and outgoing program participants 
and from program alumni to track developmental progress and outcomes. While we briefly 
introduce this broader ongoing assessment initiative and its aims, we focus here on findings and 
implications from a specific survey instance: that which was deployed to GEL’s alumni who are 
currently working and have up to 11 years of work experience since completing the program  
(n = 293). We report the types of occupations undertaken by these Engineering Leadership alumni 
and examine how they compare to those of the broader School of Engineering in which the 
program resides. We present several characterizations of program alums’ careers as a function of 
years of work experience, including: occupation type, extent and nature of supervisory experience, 
whether individuals have undertaken “technical expert” roles, extent of career advancement, and 
key intersections of such variables (e.g., instances of roles simultaneously characterized as both 
supervisor and technical expert). We then present qualitative written responses from alumni about 
perceived challenges and opportunities related to career advancement, highlighting alums’ 
sentiments of how the EL program supported (or could have better supported) their careers. We 
find that a majority of alumni in our sample (63%) are working in managerial positions by the 
decade mark in their career, yet that these alumni have advanced into management along different 
paths, with some remaining more technical while retaining an engineer title, and others following a 
less technical executive pathway that nonetheless remains connected to engineering. We also find 
that alumni encounter career challenges in areas of organization-level leadership skills and in 
navigating possible career and role types. Based on findings, we discuss potential opportunity areas 
through which educators can enhance the effectiveness of EL programs. 
 
 
Introduction 
 
Curricular and co-curricular Engineering Leadership (EL) programs have proliferated across North 
American engineering schools in recent years [1, 2], with over 50 programs now established [2]. 
Many of these programs, however, are in their formative or early operational years, and it is estimated 
that fewer than 10 of the most active programs operating today had launched prior to 2010 [1]. A 
new opportunity is therefore emerging for larger-scale, longer-term evaluations of post-EL program 
alumni outcomes relative to what had been possible earlier in this era of EL programs growth. Toward 
this opportunity, this paper introduces findings from an examination of alumni outcomes, spanning 
up to 11 years after program completion, from among nearly 300 graduates from the Gordon-MIT 
Engineering Leadership program (GEL). Our study characterizes the career types and career 
trajectories that GEL alumni have followed, while examining alums' self-evaluation of GEL's 
impact on their engineering leadership-related skills and abilities, and their retrospective sense of 
value obtained from program participation. Our aim is to assess how GEL supports (and can better 
support) alums' effectiveness in the engineering and engineering-related careers they pursue. 



   
 

Given the early state of wide-scale EL programs operation, a relatively small number of prior 
studies have examined the longer-term alumni outcomes of EL course or program participants 
(e.g., [34-56]).  Lang et al. [3], for instance, employed a survey of n=136 alumni to assess job 
placement, career advancement, and alums' retrospective sense of skills development based on EL 
program participation. Building upon Lang et al.'s work at the same institution, Stevens et al. [4] 
conducted a survey-based comparative assessment of program alumni and non-program alumni, each 
with up to 25 years since undergraduate degree completion, in terms of self-evaluated achievement 
of program intended learning outcomes (n=146 and n=133 for program alumni and comparison 
groups, respectively). Paul and Falls [5] employed a smaller sample of alumni interview participants 
spanning four graduation years (n=12) to conduct a thematic analysis of alums' descriptions of how 
EL capabilities have impacted their early career success. Bennet et al. [6], meanwhile, conducted a 
survey study of alumni with up to 13 years of experience (n=48) designed to measure perceived 
value gained from EL course participation. A common finding across all of these studies has been a 
measurable sense of value or benefit toward career effectiveness from EL program participation. 
Though it follows in a similar vein, our current study complements and extends this prior work by 
including an expanded characterization of alums' careers to examine how graduates employ their EL 
educations across career types and advancement paths. Our survey sample (n=293) enables one of 
the larger-scale EL program alumni career characterizations conducted to date. Further, and as we 
proceed to discuss, this study's alumni survey is designed to be an integral component of a longer-
term longitudinal program assessment initiative currently being rolled-out at GEL.  
 
Background 
 
As increasing numbers of EL programs have now been operating continuously for a decade or 
longer, they face an additional type of program evaluation challenge compared to those of their 
earliest years. Program launches, especially at the onset of the present era of EL program 
expansion, often entailed substantial effort directed at curricular definition [7] and near-term 
evaluation, such as pre-/post- program assessments designed to enable course or program 
refinement [8, 9]. However, EL program-level goals and visions often include emphases on long-
term career outcomes of participants (e.g., [1011-1213]), such as GEL's aim to develop "the future 
leaders of engineering practice and technological development" [10]. As EL programs' lifespans 
now approach the points in time when alumni are reaching mid-career stages, new types of outcomes 
become measurable that are pertinent to programs' evaluation against these broader goals. These 
outcomes include, for instance, extents of career advancement, types of leadership positions 
attained, and alums' sense of preparedness for leadership roles. Assessment in these areas requires 
the measurement of downstream variables many years after graduation, and, ideally, includes the 
ability to connect in-program assessment measures and control variables to these downstream 
measures. We proceed to share GEL's conceptual plan for a longitudinal assessment system that 
will examine students' development and achievement during and after the years spent in the 
program. Though these plans are still in-process, we describe them at a high level to provide 
context for the alumni-specific outcomes discussion that is the prime focus of this paper. 
 
Historical overview of the GEL program 
  
Launched in 2007, the Bernard M. Gordon-MIT Engineering Leadership Program (GEL) is a co-
curricular program targeted at undergraduate juniors and seniors. This certificate program can be 
taken as a one- or two-year experience, with the latter option providing additional peer-leadership 
opportunities and coursework leading to an "advanced" designation on participants' engineering 



   
 

leadership certificates. Across both formats of the program, 1,032 students have been awarded 
certificates between the program's first full year of operation in its present form (AY2009-2010) 
and May 2021, which is the timeframe examined by the assessment study underlying this paper. 
Intended to be a catalyst for future engineering leaders in practice, GEL employs a participant 
selection process that includes written applications, where students highlight prior motivating 
experiences and their degree of engineering intent, and individual entrance interviews. The curricular 
foundation of the program, the Capabilities of Effective Engineering Leaders [10], was developed 
through a series of workshops spanning several months at the program's inception attended by 
faculty and scholars in engineering and leadership, successful practitioners from industry, and 
military leaders. The program's core structure is described in more detail by de Weck et al. [14], 
and can be summarized as consisting of three "legs": 1) an Engineering Leadership Lab (ELL) 
where students meet weekly in small teams to face leadership challenges keyed to the Capabilities, 
2) an Engineering Leadership class (EL), synchronized to the lab, where students study the 
academic background underlying the leadership capabilities prior to the related Leadership Lab and 
discuss and reflect on the lessons learned following a given lab, and 3) one from a number of 
elective courses that fulfill a Design and Innovation Leadership Requirement (D&ILR), which 
focuses on the engineering design process and the roles of teamwork and leadership therein. 
 
Incorporating alumni outcomes measurement in a longitudinal assessment plan 

 
Early in its history, GEL began periodically conducting pre-/post- program assessments rooted in 
measurement of students' self-efficacy beliefs [15] pertinent to learning objectives underlying the 
Capabilities of Effective Engineering Leaders (see, e.g., [16] for a detailed description of another 
EL program's similar assessment approach). Changes in same-student self-efficacy beliefs between 
the beginning and end of the program were assessed. The magnitudes of same-student change for 
each learning objective, as well as the outgoing measures for each objective, were then examined 
at an aggregate cohort level to establish comparably stronger and weaker areas in intended learning 
in a given cohort. This approach enabled prioritization of program refinement efforts: objectives 
whose measures were marked by either (or both) a relatively low positive average change, or a 
relatively low outgoing measure, were targeted for improvement. This "local" assessment approach 
aided program continuous enhancement, but is effectively uncalibrated from real-world engineering 
leadership outcomes. Findings from this approach were only interpreted in a relative sense (i.e., which 
objectives' achievement appeared to be in greater need of addressing relative to other objectives). 
 
Prior literature has pointed to the benefits of a longitudinal approach to EL program assessment [4, 
8]. In a longitudinal approach, assessments conducted at an early stage in a timeline (such as prior 
to the start of a course or program) can be linked to intermediate and outgoing assessments as well 
as to post-graduation assessments [17]. Here, same-student changes and achievements can be 
examined while controlling for initial conditions (e.g., a lower incoming assessment or a lack of 
prior experience), and while assessing more "objective," later-stage outcomes such as specific 
career achievements deemed pertinent to program objectives. Similar to a future program assessment 
plan described by Stevens et al. [4] for Penn State University's Engineering Leadership Development 
Minor, GEL plans to couple pre- and post-program assessments with longitudinal alumni 
assessments. Our conceptual plan for a sequential set of longitudinal survey instances administered 
to all program participants will include survey-specific measures in the following areas: 
 

• Incoming survey: academic program information, self-efficacy beliefs in Capabilities of 
Effective Engineering Leaders, occupational intentions and preferences, demographics 
 



   
 

• Intermediate survey: self-efficacy beliefs in Capabilities of Effective Engineering Leaders, 
occupational intentions and preferences, evaluation of experiences in the GEL program 
 

• End of senior year survey: self-efficacy beliefs in Capabilities of Effective Engineering 
Leaders, post-graduation career or graduate school plans, GEL program outgoing evaluation 
 

• Alumni survey (described in the remainder of this paper) 
 

As successive surveys are collected and processed for the same student cohorts over time, more 
advanced analyses will be possible, such as examining correlations between assessed in-program 
development and external (i.e., alumni) outcomes. We also plan to examine differences in outcomes 
between the participants in the 1-year and 2-year program variants, across participants of different 
academic backgrounds, and, eventually, between participants and non-participant comparison 
groups. We expect to report on comparative longitudinal findings in future publications. The present 
study, meanwhile, focuses on an initial alumni survey that was deployed to existing program 
graduates across all graduation years for purposes of establishing a baseline alumni characterization. 
 
Methods 
 
The alumni survey conducted for this paper was hosted in Qualtrics XM online survey software. 
Since this survey is one component of the larger GEL longitudinal assessment, it is incorporated 
into the same Qualtrics project as all other survey components. We established one common survey 
landing webpage to greet invited respondents who could be at any point within the timeline of the 
planned longitudinal assessment (i.e., incoming students, intermediate students, graduating seniors, 
or alumni). Here we followed methods described by Audette et al. [17] for conducting longitudinal 
surveys by which participants are asked a few simple personal questions designed to yield consistent 
and enduring answers, and whose answers each constitute a single character of a multi-character 
Self-Generated Identification Code (SGIC). Recording participant SGICs enables us to connect future 
survey responses from the same participants to past responses; however, the findings reported in this 
paper are based only on a single survey event: that which was deployed to GEL program alumni. 
 
Following the online survey's welcome/consent and SGIC screens, respondents next answered a 
series of questions that ascertained the appropriate survey instance to route them to (i.e., from 
among the longitudinal sequence of student and alumni surveys). Here, respondents were asked 
to provide information about their current academic semester or alumni status, as well as to 
confirm their GEL program completion status. Based on the status information provided, 
conditional logic within the Qualtrics survey then routed the respondent appropriately. While our 
discussion in the remainder of this paper is limited to GEL alumni survey instance, deployment, 
data collection, and analysis for other survey instances remains ongoing and we plan to report on 
them in the future. Though this longitudinal survey system is designed to follow individuals over 
time, we opted to launch the alumni component of the survey (to those of all years of graduation) 
for survey testing and past alumni characterization purposes, even though the individuals 
surveyed had not previously responded to the precursory student survey instances. The survey 
discussed in this paper was deployed via email solicitation in November 2021. 
 
The survey was organized into separate sections focusing on occupational outcomes (including 
occupational fields, titles, and experience), work characterization and advancement (including 
engineering-relatedness of work, and supervisory and technical responsibilities over time), and 
retrospective GEL program evaluation (including quantitative and qualitative measures of 



   
 

perceived program value, skills and abilities gained, and opportunities to strengthen the program). 
Survey question verbiage in each of these areas is presented alongside findings in the Results section. 
 
Following the presentation of summary statistics in the initial subsections of Results, we introduce 
several sets of findings that focus on the conditional sub-sample of respondents who work in 
engineering-related roles and who simultaneously hold supervisory responsibilities. We conducted 
these conditional analyses to gain insights into the nature of work, associated challenges encountered, 
and extent of career preparedness among those who have advanced comparatively deeply into the 
realm of engineering leadership work. We do not purport that this conditional sub-sample represents 
all individuals in our sample engaging in engineering leadership-related work (especially given non-
positional and distributed modes of leadership [18]), yet we required a consistent method of bounding 
the scope of occupational experiences on which to focus, given the quantity and variety of occupational 
outcomes we observed. There are undoubtedly many others among our sample pursuing or engaging 
in engineering leadership across different types of careers or earlier in their engineering leadership 
journeys; for these reasons, we frame the findings that follow as pertinent to the engineering 
leadership education community without claiming they are comprehensive. Meanwhile, we discuss 
the generalizability limitations of findings and follow-on research directions in Limitations of results. 
 
Results 
 
Survey response characterization 
 
Our survey campaign yielded 345 survey responses from GEL alumni. This sample represents 33% 
of the 1,032 individuals who had earned a GEL certificate by the time of the survey and 44% of the 
794 individuals who were invited to be surveyed (all alumni for whom the GEL program had a valid 
email address on file were invited). Over 80% of respondents indicated that they were presently 
working, while the remainder indicated that they were in school (15%) or indicated "other" as their 
employment status (4%). Table 1 summarizes the breakdown of responses by employment status. 
 
 

Table 1. Employment status of GEL alumni survey respondents 
 

 
 
 

Respondents were asked: "In total, how many years of full-time work experience do you have?" 
Results indicated a median experience of four years (mean = 4.1, std. dev. = 2.7). The range, up to 
a maximum of 11 years of work experience, encompasses the expected range among the GEL alumni 
population. The first completion certificates from GEL, as the program is presently formulated, were 
awarded in May 2010 and this survey was deployed in November 2021. The findings discussed in 
the remainder of this paper are from among the 293 alumni survey respondents who indicated they 
have worked at a full-time job at some point since completing their undergraduate degree.  



   
 

Occupational outcomes 
 
Respondents were asked to "please select the option that best represents the primary occupational 
field of your work" from among the list of fields shown in Appendix A. Occupational fields were 
selected to be broadly categorizable within the system of Standard Occupational Classifications 
(SOCs) used by the U.S. Bureau of Labor Statistics [19], though we employed a limited set of 
aggregate occupation titles for sake of brevity of the list. Care was taken not to create aggregate titles 
that spanned separate major occupation groups in the SOC system; for instance, software-related 
occupations are categorized under "computer and mathematical occupations" in this system, rather 
than among engineering occupations, so we established "software engineer or software developer" as 
distinct from "engineer." In addition to the original GEL alumni occupational data collected for this 
study, the authors requested and acquired existing MIT School of Engineering (SoE) alumni 
occupational data, also collected within 2021, for comparative purposes from MIT's Office of 
Institutional Research. The SoE data employed a broader occupational categorization scheme than that 
of the GEL alumni survey, so further category aggregation of the GEL data was necessary to enable 
GEL-SoE comparisons. Table 2 presents the top-four reported occupation categories among GEL 
alumni survey respondents alongside those of the broader School of Engineering alumni community. 
 
 
Table 2. Initial and later occupation categories: GEL alumni and MIT School of Engineering alumni 
 

 



   
 

Though MIT conducts surveys of undergraduate alumni at various time points after graduation, the 
survey instances that inquire about categories of occupations take place soon after graduation and 
at approximately the 10-year point. Comparing GEL alumni occupational participation with that of 
the broader School of Engineering alumni was therefore possible at such an interval, but not at 
shorter intervals. The upper half of Table 2 shows initial occupation category comparisons, while the 
lower half shows category comparisons near the 10-year point. In terms of initial occupations, findings 
suggest that GEL alumni participate in conventionally-categorized engineering work and in 
management work to a greater extent than the broader SoE alumni community, while SoE alumni 
engage in computing/software work and scientist work to a greater extent than GEL alumni. By the 
10-year point, a further noticeable jump in managerial work appears to be undertaken by GEL 
alumni relative to the broader SoE alumni, who, in turn, appear to remain more engaged in 
engineering and computing/software work. Due to imperfect sample matching (in points of time, 
measures used, and subsample sizes), we cannot make formal statistical comparisons between the 
SoE and GEL alumni communities' occupations, so these comparisons must be interpreted with 
caution. These initial findings, nonetheless, suggest a likelihood that GEL alumni pursue managerial 
roles to a greater extent than their institutional peers. We plan to revisit these comparisons in the near 
future as larger numbers of GEL alumni reach the 10-year point. Meanwhile, we proceed to examine 
GEL alumni occupations in greater detail at earlier time points within our own survey sample. 
 
Table 3 presents the more granular occupational participation findings for GEL alumni based on 
the occupation designations listed in Appendix A. The results in Table 3 illustrate occupational 
participation across all experience levels in the sample. At this full-sample level, we find that 
engineering occupations (non-software) are the most prevalent (at 31% of the sample), followed 
software engineering or development (20%), project and product management (15%), and 
general management occupations (8%). All other occupations represent 4% or less of the sample.  
 
 

Table 3. Present occupational fields of GEL alumni (full sample, across all experience levels) 
 

 
 
 

Table 4, meanwhile, compares the top-four occupations for subsets of GEL alumni based on their 
years of work experience. Here we compare subsets with zero to two years of work experience, 



   
 

three to five years of experience, and six or more years of experience. These experience 
categories allow us to include at least 80 respondents in each subset. Engineer and software 
engineer/developer roles sustain their places as the top-two most prevalent roles across all 
experience categories; however, the least experienced among alumni appear to participate to a 
greater extent in engineering-categorized roles compared to the most experienced. The aggregate 
proportion of alumni working in engineer and software engineer/developer roles is 53% for the 
most recent graduates, compared to 43% for those alumni with six or greater years of experience. 
Meanwhile, we find that the proportion of alumni working in management-related roles steadily 
increases between the least and most experienced alumni in our sample. 
 
 

Table 4. Occupational fields of GEL alumni at different work experience levels 
 

 
 

 
Engineering-relatedness of alums' work 
 
Recent literature suggests an increasing prevalence of occupational roles undertaken by 
engineering graduates that are in close proximity to conventional engineering roles, but are not 
titled as such [20, 21]. These roles can be categorized in areas such as project management, 
product management, system or software architecting, among many others, although categorization 
can vary significantly. A recent National Academy of Engineering (US) report estimates that 
over 40% of engineering graduates likely work at these types of roles [20]. Magarian and Seering 
[21], meanwhile, proposed an intermediate occupational category with regard to the engineering-
relatedness of roles (i.e., an engineering-relatedness status between such roles prevalently 
understood to be "engineering" and those commonly understood as non-engineering). Those 
authors suggest this intermediate categorization of work, which they label as "engineering-
conpar," consists of work coupled in unique ways to that of traditionally-categorized engineers 
(see: Table 9 within [21]) as marked by interdependences between the work activities of these 
occupational groups. In the GEL alumni survey, we inquired about "engineering coupling" of 
occupations to all of those alumni respondents who did not indicate "engineer" or "software 
engineer/developer" as their primary role (n = 131) using the following question: 
 

Do you consider your current job to be closely coupled with "engineering"? 
meaning, do you do any/all of: specifying product/system parameters to engineers, 
moderating or influencing engineers' work, assessing/validating engineers' work, or 
directing/leading/managing engineers? 

 
Table 5 shows the response breakdown to this prompt, indicating that 70% of GEL alumni 
who do not directly identify as engineers nonetheless believe that their work is closely 



   
 

coupled to engineering. Table 5 also provides the top-four occupational categories among 
those respondents who indicated working in roles closely coupled to engineering, as well as 
those from among the 30% who felt their work was not closely coupled to engineering. 
These findings suggest that many of those alumni who ostensibly "exit" engineering 
undertake work, primarily of a managerial nature, that is in close proximity to engineering 
and likely involves frequent collaboration and engagement with engineers. 
 
 
Table 5. Engineering relatedness of alums' work (among respondents not identifying as engineers) 
 

 
 
 
Supervisory experience 
 
Figure 1 illustrates the proportions of GEL alumni engaged in supervisory positions at different 
stages of work experience. Survey respondents were asked: "At a paid full-time job, have you 
ever served as a manager with people formally reporting to you?" If participants answered "yes," 
they were then asked to indicate their total experience (in years) as a manager with direct-reports. 
Further, only those who answered "yes" were asked a follow-on question about additional 
supervisory responsibilities (i.e., "At a paid full-time job, have you ever served as a manager of 
managers (i.e., managers reported to you)?") and those affirming were asked about total 
experience in such roles. Lastly, those who indicated they had experience managing managers 
were asked about executive-level supervisory experience (i.e., "Have you ever served in a top 
executive role in a company or organization larger than 10 persons?") and those affirming were 
asked to indicate their total years of experience as an executive. Using the same three 
experience-level subsets as Table 4, Figure 1 shows the proportions of respondents in terms of 
their supervisory responsibilities, ranging from individual contributor (i.e., no supervisory 
responsibilities) to executive-level, at different work experience levels. Here we observe that 
92% of GEL graduates begin their careers as individual contributors, yet those with six or greater 
years of experience are, by that point, more likely than not to have gained supervisory 
experience. We also note that no GEL graduates indicated starting their careers as executives; 



   
 

yet, intermediate and executive levels of supervisory experience appear to grow over time such 
that by the > 6-year point, nearly a quarter of the sample indicates having held intermediate or 
advanced supervisory experience. We report respondents' durations of supervisory experience, in 
conjunction with other findings, in Appendices D and E. 
 
 

 
 

Figure 1. Extent of supervisory responsibilities of GEL alumni at different experience levels 
 
 
Technical expert roles 
 
Aware of literature describing the coexistence of technical specialist and generalist roles among 
engineers in industry [22, 23], we sought to understand the proportion of GEL alumni who have 
attained roles considered by employers to be "technical expert" roles. Each GEL alumni survey 
respondent was asked: 
 

Have you ever served in a technical expert role at an employer? 
For instance, as a "principal [engineer, scientist]," "subject matter expert," 
"technical fellow," etc.? Please answer to the best of your ability, as titles and 
designations of these roles vary across employers. 

 
Each respondent who answered "yes" to the above question was then asked "are you currently 
serving in a technical expert role?," allowing us to ascertain if the present occupation they provided 
falls into this designation. Figure 2 shows the proportions of GEL alumni who report having been 
engaged in technical expert roles by various timeframes in their work experience. Findings indicate 
that alumni experience in technical expert roles grows considerably over time, with only 8% of 
respondents indicating that early career roles fall into this category, while 42% of respondents who 
have been working six or more years have indicated serving in technical expert roles.  



   
 

 
 

Figure 2. Participation in technical expert roles among GEL alumni at different experience levels 
 
 

Multidimensional roles: Those who are engineers and supervisors 
 
GEL alumni survey respondents were asked "What is your current primary job title?" and were 
provided an open-ended text field in which to type a response. Appendix B presents job titles 
reported by respondents who indicated that they are an engineer (or software engineer/developer) 
and who also indicated being a supervisor (at any level of supervisory responsibility). Appendix C, 
meanwhile, presents titles from those who did not indicate being an engineer or software engineer/ 
developer, yet who indicated that their work is engineering-coupled, and who indicated being a 
supervisor. Alongside the job titles, Appendix B and Appendix C also show each respondent's level 
of supervisory responsibility and whether they are presently serving as a technical expert. Tables 6 
and 7 summarize this appendix data to present the count of engineer-managers and engineering-
coupled managers, respectively, who hold supervisory roles at different levels and hold technical 
expert roles. Findings in these tables demonstrate that engineering and supervisory responsibilities 
can intersect, sometimes also coinciding with requirements for deep technical expertise.  
 
 

Table 6. Respondents working as engineers (including         Table 7. Respondents working in engineering-  
SW engineer/developers) and who are supervisors            coupled roles and who are supervisors 
 

             
 
 

However, an examination of Table 6 compared to Table 7 suggests that the roles more distant from 
conventional engineering categorization (i.e., Table 7's engineering-coupled roles) may be associated 
with higher levels of managerial rank; for instance, there are no "engineers" who also indicate being 
"executives," yet six individuals indicate being executives while in engineering-coupled roles. These 



   
 

findings paint a nuanced picture of an engineering career progression in ascendence of managerial 
rank; while it appears commonplace for engineers to be managers (dispelling notions of a harsh 
engineering-vs-management bifurcation), it appears that engineering identity nonetheless wanes as 
higher-level managerial and executive roles are attained. 
 
 

Retrospective evaluation: EL program support toward career effectiveness and advancement 
 
Survey respondents were asked to retrospectively assess the value they felt they obtained from 
GEL program participation. Two high-level evaluative prompts asked respondents to provide 
ratings on a five-point scale, ranging from "strongly disagree" to "strongly agree," of the 
statements: "I recommend that current MIT engineering students should participate in the GEL 
program" and "I can attribute advancement in my career, at least in part, to skills I gained during 
the GEL program." Figure 3 shows the spread of responses to these prompts.  
 
 
 

 
 

Figure 3. Retrospective program evaluation ratings from GEL alumni (n= 280) 
 
 

Respondents were also asked to assess high-level intended outcomes of GEL in areas of teamwork, 
team leadership, stakeholder management, and communication to decision makers. Five-point scales, 
ranging from "strongly disagree" to "strongly agree," were also used for these ratings. The prompt 
statements are shown on the left side of Figure 4, while the horizontal bar graphs in Figure 4 illustrate 
the spread of rating responses to the prompts. While ratings were generally strong in all cases, with 
majorities indicating "somewhat" or "strong" agreement to all, findings suggest variation across these 
outcomes in terms of how well alumni feel the GEL program helped them achieve outcomes. For 
instance, the lowest-rated statement, on communicating to senior decision makers, received a mean 
agreement rating of 4.0/5 compared to a mean rating of 4.4/5 for the top-rated statement on teamwork. 
 
To complement the program evaluation ratings data, the survey also posed open-ended qualitative 
prompts. The first of these prompts inquired about respondents' experiences navigating career 
advancement with an aim of uncovering opportunities for better supporting the career growth of those 
pursuing engineering leadership career paths. This prompt stated: "Based on your experiences, you 
are invited to share any insights you may have about challenges and/or opportunities related to career 
advancement." A paragraph text entry box collected written responses. We received 88 total responses. 
Our examination in this paper focuses on the subset of responses received from GEL alumni working 
in engineering (including software engineering/development) and engineering-coupled occupations 
who also indicate being supervisors (38 responses), the unabridged list of which is provided in 
Appendix D. Meanwhile, Table 8 presents an abridged sample of these responses that are expressed in 
the form of a lesson-learned about career advancement. In Appendix D, each respondent's occupation 
sub-type, total years of work experience, and total years of supervisory experience are denoted. 

0% 20% 40% 60% 80% 100%

I can attribute advancement in my career, at least in
part, to skills I gained during the GEL program

I recommend that current MIT engineering students
should participate in the GEL program

Strongly agree Somewhat agree Ambivalent Somewhat disagree Strongly disagree



   
 

 
 

Figure 4. Alumni retrospective feedback on GEL program's role in strengthening key abilities (n=280) 
 
 

As shown in Table 8, responses cover a range of topics from mentorship to work-life balance to 
advancement tactics and beyond. We note themes in the areas of challenges due to organizational 
impediments (Responses A016, A018, A019), approaches for boosting one's promotability 
(Responses A008, A012, A030), and how relationships can aid career navigation (Responses A009, 
A020, A033), among others. We further examine and interpret these responses in Discussion. 

 
 

Table 8. GEL alums' insights about challenges or opportunities related to career advancement (abridged) 
 

 

0% 20% 40% 60% 80% 100%

I can communicate ideas convincingly to senior decision makers due
in part to skills gained during the GEL program

My ability to navigate complex stakeholder environments in order to move
projects forward was strengthened by my participation in the GEL program

My ability to lead teams to successfully achieve their objectives was
strengthened by my participation in the GEL program

When I'm not serving as team leader, I can help teams I belong to operate
smoothly and effectively due to teamwork skills gained in the GEL program

Strongly Agree Somewhat Agree Ambivalent Somewhat Disagree Strongly Disagree



   
 

A second open-ended question asked: "Please share any insights you have about how the GEL 
program has helped you succeed or how the program should evolve to better prepare students for 
career success." We received 107 total responses to this prompt. Again, we focus on the subset of 
responses from alumni working in engineering or engineering-coupled roles and who are supervisors 
(44 responses), the unabridged list of which is provided in Appendix E. Table 9 presents a sample of 
these responses that identify program sources of career support or improvement opportunities. 
 

 

Table 9. GEL alums' insights about program strengths and opportunities areas (abridged) 
 

 



   
 

Table 9 highlights various developmental experiences that alumni attribute to their time in the 
program as well as program critiques and recommendations. For instance, feedback points to an 
appreciation of the program's experiential format of learning (Responses B004, B008, B009, B016, 
B041), communication skills development (Responses B004, B017), and coverage of engineering 
design processes (Responses B015, B024, B036), while suggesting that GEL grow to include greater 
focus on entrepreneurship (Responses B003, B029), and to increase opportunities for mentorship 
from industry practitioners (Responses B009, B037), among other suggestions. We further examine 
potential program enhancement opportunities substantiated by findings in Table 9 in Discussion. 
 
 

Limitations of results 
 
Several factors restrict the generalizability of our findings and the comprehensiveness of analyses 
that can be performed on them. For instance, it is unclear the extent to which career preparedness, 
opportunities, and challenges encountered by GEL graduates are similar to those of other programs' 
graduates. Our findings must be interpreted as those of a single program and single institution. 
While job opportunities available to graduates may differ by institution, so too may curricula and 
developmental experiences across EL programs [2, 24] and across their host universities, limiting 
our ability to interpret how challenges reported by GEL alumni would be perceived as challenges by 
other programs' alumni. Therefore, this paper's primary contribution lies in calling attention to areas 
where other programs may wish to "shine the flashlight" as they conduct their own alumni outcomes 
assessments. By sharing the skills our alumni are grateful for, the types of career challenges they 
felt inadequately prepared for, and the nature of the engineering-related work they take on 
(especially in areas where leadership and technical skills intersect), it is our hope that other 
programs are assisted in establishing the scope that they include in their own assessments. 
 
Further, our sample itself reflects only 1/3 of the overall GEL alumni community. While this sample 
size may be adequate to characterize our program's outcomes, given that this is our first and (thus far) 
only alumni survey, it is not possible to know the extent to which our sample may be biased toward 
alumni who felt comparably better or worse about their experiences in GEL, or who may be more 
or less likely to be thriving in their careers. We therefore frame our findings as representing types 
of outcomes, experiences, challenges, and opportunities that, to some extent, can be expected among 
a similar sample. Within our sample, meanwhile, we are not yet able to conduct several of the subset 
comparative analyses we aspire toward. For instance, some respondent characteristics, including 
demographics and degree majors, are collected earlier in the longitudinal sequence of surveys and 
can be linked to future alumni responses, but are not available in this present dataset. We therefore 
cannot yet conduct important analyses to assess the equitability of program outcomes across diverse 
demographic groups and plan to do so in the near future as data collection progresses. We are also 
not yet able to make connections between assessment data collected during individuals' student years 
and findings from their alumni years. Our student surveys include incoming and outgoing self-efficacy 
measures and measures of the extent to which participants engaged with the program, so we will soon 
be able to examine same-individual associations between student measures and alumni measures. We 
plan to report on such longitudinal analyses in the future as data are collected and processed. 
 
Lastly, the scope conditions of our analyses of engineering leaders among alumni limit the 
comprehensiveness of those analyses. We elected to analyze engineer-supervisors as a sample of 
practicing engineering leaders among our overall sample. This choice has the benefit of being 
clear and consistent, yet carries with it the tradeoff of leaving the un-titled, aspiring, and early-
career engineering leaders' outcomes relatively unexamined here. These other conceptualizations 
of who is an engineering leader are undoubtedly relevant to the EL educator community, yet require 



   
 

future researchers to establish a means of consistent identification of subsamples of interest. In 
the meantime, we frame our current findings of engineer-supervisor outcomes as offering pertinent 
yet incomplete insights into the developmental needs, challenges faced, and occupational work 
scope of engineering leadership practitioners among engineering leadership program graduates. 
 
Discussion 
 
An examination of GEL alumni survey data suggests that no single type of career dominates the 
sample. Though many alumni (51%) indicated working in engineering or software engineering/ 
developer occupations (Table 3), it is clear that these graduates are far from a homogenous group 
– especially as individuals' roles evolve and diverge with years of work experience. This variation 
among participant career paths, at first glance, implies a challenge for those designing EL program 
curricula with an aim of professional preparation. For instance, many GEL alumni will never work in 
engineering-titled roles or will ostensibly exit engineering as they gain experience. Yet, as we consider 
a slightly broader umbrella of engineering occupational participation, we identify a substantive 
community among alumni who can connect their work directly or indirectly to the engineering 
professional realm, who are likely to exercise leadership in their work, and who can point to ways in 
which their time in an EL program has supported their career. Our discussion of GEL alumni outcomes, 
therefore, avoids painting with a broad brush, while proposing tractable ways of conceptualizing the 
career pathways along which alumni are leveraging (or could be leveraging) EL program learning. 
 
The complex careers landscape among EL program graduates 
 
Characterization of the GEL alumni community reveals a mix of different and coexisting career 
narratives. For instance, we expected some alumni would engage in management- and consulting-
related work as their careers progressed [25], but did not expect to observe nearly 20% of our 
graduates taking on these roles at or soon after undergraduate graduation (Table 4). This finding 
builds upon recent literature indicating that some contemporary employers have established entry-
level positions in these areas that have historically required prior work experience [23]. Yet, despite 
this rise in opportunities for engineering graduates outside the traditional bounds of engineering, any 
concerns that a sizable percentage of EL program graduates are failing to apply their EL skills 
toward engineering work appear largely unfounded in our findings. Though 49% of GEL alumni do 
not indicate engineering (or software engineering/development) as their primary occupation (Table 3), 
a strong majority (70%) of these "non-engineers" report working in roles closely coupled to 
engineering (Table 5). As recent prior work suggests, job titles or rigid occupational categories can 
be poor identifiers of whether graduates are working in engineering-related roles [21]. A more 
pertinent statistic may be the total percentage of alumni that report working in either an engineering or 
an engineering-coupled role (85% in the case of our sample). With this larger subset as a starting point, 
we can then break down how alumni therein carry leadership and technical responsibilities and are 
benefitting from (or could benefit further from) their engineering leadership education. 
 
Literature has long highlighted the possibility of individuals serving as both engineers and as 
managers [2627-2829]. We expected, however, to observe a trend of these engineer-managers letting go 
of deep technical responsibilities in concert with acquiring supervisory duties [30, 31]. Many of those 
in our sample do seem to conform to that pattern; yet, as shown in Table 6, 42% of the 36 individuals 
who independently identified as both an engineer and as a supervisor also indicated simultaneously 
serving in a "technical expert" role. While our simple measure of technical expert status cannot reveal 
the detailed nature of these individuals' work, this finding nonetheless raises the possibility that some 
individuals sustain relatively high levels of technical responsibility while managing direct-reports in 



   
 

the first decade of their career. It may therefore be important for EL educators to avoid describing a 
sharp fork in the road between the more technical and the more managerial career paths to students.  
 
Yet, our findings also suggest another layer to the story about technical and managerial trajectories. 
While we discussed the prevalence of engineer-managers in Results, we also noted a comparable 
dearth of engineer-directors ("managers of managers") or engineer-executives, despite having 26 
directors or executives in the sample to examine. In fact, of these 26 individuals, only four identified 
as engineers and only three identified as technical experts (Appendices B and C). These findings are 
not surprising: we expected that engineering identity would wane as executive rank was achieved 
[30, 31]. Yet, two observations stand out from our findings that build upon the prior literature in this 
area. First, if we had not explicitly asked about "engineering coupling" of respondents' work (Table 
5) in this survey, we would not have ascertained that 17 of the 22 "non-engineer" directors/executives 
actually assess their work as closely coupled to engineering (Table 7); rather, we would have risked 
simply conceiving of these individuals as leaving engineering. These "non-engineering" directors' 
and executives' self-reported occupation categories spanned general/business management, product 
and project management, military, and consulting. Secondly, while our findings suggest that there 
may not be a sharp fork in the road between technical and managerial career paths, the findings 
nonetheless do imply a soft and eventual fork in the road, as the comparison of managerial rank of 
the individuals counted in Table 6 and those counted in Table 7 suggests. These findings complement 
those in other recent research, which similarly highlight multiple possible advancement trajectories 
(as opposed to a clear-cut distinction between a "technical track" and a "management track") for 
engineering graduates [29]. Though this study's subsample sizes are small and these trends require 
future examination in larger samples with statistical inference, these observations invite continued 
study of the career tradeoffs that aspiring engineering leaders should contemplate as they weigh 
pursuing more technically-focused versus executive-pathway contexts of leadership. 
 
As prior works have pointed out, most EL student cohorts are self-selected [32], so causal attribution 
of student outcomes to program participation is often difficult. Yet, even non-causal characterizations 
of EL participants' career outcomes can assist EL educators by providing an awareness of what to 
expect about students' career needs. In the case of this study's findings, we note that GEL participants 
seem to have a higher proclivity toward management and management-related jobs, both immediately 
following graduation and within the first decade of their career, relative to their peers in broader 
engineering school cohorts (Table 2). Further, we found that GEL alumni advance into these roles 
at a substantial pace; for instance: 8% reported being in supervisory roles within their first two years 
of graduating, while 63% reported being supervisors by the time they have six to 11 years of work 
experience (Figure 1). This finding suggests that formal managerial responsibility is not proximally 
distant for many program participants. EL programs therefore face the possibility that many of their 
graduates will encounter challenges beyond teamwork and team leadership relatively early in their 
careers, including in such areas as working with senior stakeholders, navigating advancement into and 
through managerial ranks, and working amidst organizational politics (e.g., Table 8). We conclude our 
discussion with a review of potential opportunities for EL programs to strengthen student development 
in areas pertinent to the types of career experiences and trajectories evident in our sample. 
 
Opportunities for program enhancement 
 
Growing participants' capabilities for handling organization-level issues and challenges stands out as 
an opportunity for curricular refinement in GEL based on both quantitative and qualitative feedback 
collected in this study. It is unsurprising, given GEL's comparatively more intensive focus on 
teamwork and team-level leadership skills, that alumni report being better prepared in those areas 



   
 

(see: top two items in Figure 4). While the GEL curriculum includes individual modules (each 
featuring learning activities) on working with organizational stakeholders and navigating organizational 
cultures, these elements are neither as pervasive nor recurrent in our curriculum as teamwork and 
team leadership objectives, which essentially form the backbone of the program. Further, our 
findings appear to support the present prioritization of objectives, given that very few alumni in our 
sample achieve significant managerial rank within their first two years. Yet, alumni have been shown 
to ascend quickly (Figure 1) and are likely pursuing advancement before promotions are formally 
received. In other words, findings suggest that comparably advanced organization-level capabilities 
are more pertinent within the first two to five years of alums' careers than we had anticipated. 
 
Qualitative findings reinforce these insights about strengthening organization-level foci in the 
program. As one respondent indicated, "[it has been] very difficult to navigate organizational 
politics, especially early in my career" (Table 8, Response A016). Another offered a more pointed 
conclusion: "In many companies you will be limited by your superiors – you can't go through 
them, so go around" (Table 8, Response A018). Other related commentary in Table 8 was more 
friendly to respondents' present employers, suggesting the importance of getting to know one's 
company (A006), understanding connections between an organization's skills "voids" and where 
one can contribute (A030), and working to gain insight into one's "manager's mindset" (A034), 
among others. When retrospectively critiquing the GEL program, some respondents similarly 
pointed to boosting organization-level learning opportunities, for instance: "[GEL should spend] 
more time on fundamentals of business and organizations..." (Table 9, Response B030). Another 
respondent mentioned a distinction between skills needed soon after college compared to those that 
one needs upon advancing: "GEL did a nice job at prepping me for the first few years out of school, 
but I realized being a manager how many topics GEL didn't cover" (Table 9, Response B032). 
 
Several alumni, meanwhile, commented on the importance of building professional connections 
and relationships, especially those that support career growth and navigation. As one respondent 
explains: "In the early years, it is critical to have an advocate..." (Table 8, Response A009). 
Another, reflecting upon a specific corporate experience, advises: "...it's really on the individual to 
take initiative...[to have] discussions about career advancement with their supervisor" (Table 8, 
Response A020). Meanwhile, another respondent points to career networking as critical to finding 
the right roles and teams to join (Table 8, Response A033). While the GEL curriculum includes 
interpersonal communication-related learning experiences that cover employee-supervisor 
interactions and interactions with influential members of organizations (such as during modules on 
"Inquiring and Dialoguing"), the above feedback suggests an opportunity to expand learning and 
practice opportunities into the area of building relationships that are career navigation-related. 
 
Further, alumni feedback also indicates a desire to gain more careers-related knowledge from the 
GEL program itself. Given the complex and wide-spanning occupations landscape faced by program 
graduates, it is perhaps unsurprising that retrospective feedback highlights both an appreciation for 
careers information obtained through GEL, as well as a perceived need for more guidance on jobs, 
roles, and pathways. "GEL was instrumental in my career. I was able to discover a career (product 
management) which I was not aware of before the program...," explains one respondent (Table 9, 
Response B010). Yet, another respondent suggests dedicating more time in the program to an 
"explanation of the roles and incentives of different organizations within a business " (Table 9, 
Response B030). Another, meanwhile, shares how they learned about unique occupational roles in 
the years following graduation, wishing they could have acquired this knowledge during the program 
from guests or speakers with industry experience (Table 9, Response B037). Industry guests dubbed 



   
 

"engineers in the room," have been a longstanding fixture of GEL, but they primarily comment on 
learning experiences they witness in the classroom and those experiences' pertinence in their field or 
industry. Historically, less time has been spent discussing career journeys and occupational roles of 
these guests. GEL also hosts an optional mentor-pairing initiative that roughly 1/3 of students join, and 
while careers and roles are discussed here, each student hears from only one working professional in 
this regard. By comparison, GEL hosts roughly 60 "engineers in the room" annually that all participants 
meet briefly. Our findings suggest an opportunity to engage with program guests differently, with 
greater focus placed on experiences and lessons-learned about career navigation and roles. 
 
While the EL program opportunities discussed above reflect the prominent themes among the 
acquired alumni feedback, we must note that the set of opportunities highlighted above is far from 
comprehensive. Comments in Appendix E, for instance, include additional program suggestions such 
as increasing emphasis on entrepreneurship-related skills, marketing the program more deliberately 
to those pursuing graduate school, and increasing focus on certain communication skills, among 
others. For GEL in particular, some of these suggestions require more delicate consideration than 
themes outlined above, since the program exists alongside partner and peer programs (e.g., MIT's 
Trust Center for Entrepreneurship and MIT's School of Engineering Communications Lab) that 
cover the suggested scope and are accessible to the same students. However, these suggestions serve 
as a reminder to remain vigilant for collaboration and integration opportunities among MIT's peer 
programs. Moreover, beyond GEL, each EL program's host university context differs, and, in turn, 
the pertinence of primary and secondary feedback themes may differ across EL programs as well. 
 
Conclusions 
 
An often-heard adage among educators is that teachers can learn from their students as much as 
students learn from their teachers. While the alumni surveyed for this study are a few years removed 
from being students, it is clear, through their rich early career experiences, that they still have much 
to teach their EL educators. Foremost, we learned that there is no one predominant way in which 
GEL graduates engage in engineering leadership in their careers. Alumni follow varied career paths, 
many of which evade traditional categorization. Roughly half of GEL alumni have not held 
"engineering" titles – yet, almost all alumni (85%) work within close proximity to engineering. Further, 
prominent subsets of alumni have each followed distinctly different routes into management. Some 
have remained deeply technical as they maintained engineering job titles while leading direct-reports, 
while others have forgone deep technical responsibilities and engineering titles as they have advanced 
toward executive-level roles. Yet, as anticipated, nearly all alumni begin their careers as individual 
contributors and find the teamwork and peer leadership skills central to the GEL curriculum to be 
quite valuable. For many, however, time spent as an individual contributor is brief, with over 1/3 
becoming supervisors by the 5-year point in their careers and a majority doing so by the decade 
mark. We learned that these fast-rising alumni face organization-level challenges earlier in their 
career than we expected, and for which they feel GEL could have better prepared them. We also 
learned that alumni quickly encounter a wide array of possible work roles and advancement paths – 
especially those opportunities in the "engineering-coupled" realm of Product Management, Solutions 
Engineering, or Systems Architecting (among many others) – that they find both enticing and 
mysterious. Toward this intrigue, a summative question raised by our findings asks: to what extent 
should undergraduate EL programs bring the organizational realities of engineering work, the 
complexities of its career paths and role types, and the notion of engineering leadership as a lifelong 
journey into the EL curriculum? Findings from one EL program cannot answer this question on 
their own, but we hope these findings, in conjunction with those from other programs, can contribute 
to a deeper understanding of how to best prepare future engineering leaders to thrive in their careers. 
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Appendix A - List of occupation names presented in survey 
 

 
  



   
 

Appendix B - Job titles among those who identify as both engineers (including software engineers/developers)  
and supervisors. Titles are presented exactly as provided by the respondent 

 

 
 
 
  



   
 

Appendix C - Job titles among respondents who work in engineering-coupled roles and who are supervisors.  
Titles are presented exactly as provided by the respondent 

 

 
 



   
 

Appendix D - GEL alumni insights about challenges or opportunities related to career advancement 
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Appendix E - GEL alumni insights about program strengths and opportunities areas 
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