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Abstract 

This paper seeks to analyze the recent proposed changes to ABET’s baccalaureate-level 

programs accreditation General Criteria 3 (Student Outcomes) and 5 (Curriculum) in light of two 

problematic ideologies at work in engineering education: an over-reliance on Outcomes-Based 

Education (OBE) and an emphasis on “evidence-based” research and practice, where “evidence” 

is narrowly defined following the medical model of randomized controlled trials (RCTs), nearly 

impossible to execute validly in educational settings. The changes remove or weaken 

requirements for educational breadth, including global and social context, engineering ethics, and 

lifelong learning. 

 

One of the stated rationales for these changes is that some outcomes are difficult to assess. To the 

contrary, the engineering education community has invested a great deal of time and effort 

innovating assessment methods to create increasingly valid, concise, and easy to implement tools 

for exactly this purpose. This reveals not only a “research to practice” gap in which ABET 

leadership may not be aware of these advancements, but also an epistemic gap where “evidence-

based” logic has all but eliminated some of the most effective tools we have in educational 

assessment.  

 

This immediate crisis is brought on by our own commitment to Outcomes-Based Education. It is 

this obsession that leads to the logic under which, even if student outcomes were difficult to 

assess, that this would somehow constitute grounds for their elimination. Ultimately, we assess 

what we value; and we have come to value measurability of outcomes over student learning. We 

ask “what works” rather than what is appropriate for engineers to learn entering the profession in 

the 21st century.  

 

This paper calls for members of the Liberal Education/Engineering and Society Division to 

recount our history as advocates for educational breadth, and redouble our efforts for the long 

haul. The Division is well positioned to serve as a clearinghouse of information with convening 

power for building coalitions across ASEE Divisions and even across professional societies 

comprising ABET’s membership, to rebuild consensus around the vision of a broadly educated 

engineer in 2020 and beyond.  

 

 

Introduction 
 

At ASEE’s 2012 Annual Meeting, the Liberal Education/Engineering and Society (LEES) 

Division held a special session on “Accreditation and Outcomes-Based Education.” In it, several 

authors critiqued the historical and present-day structures of educational standards in 

engineering, both in the United States and abroad. At the 2015 Annual Meeting in Seattle, 

attendees were shocked to discover that, beginning in 2009, members of ABET’s Engineering 

Accreditation Commission (EAC) had been meeting to eliminate a number of educational 



outcomes from baccalaureate-level programs General Criterion 3, specifically those that deal 

with professional skills, including social and global context, contemporary issues, professional 

responsibility, and lifelong learning (see Appendix). While the process has been exceedingly 

opaque, it appears that the move came following feedback from ABET evaluators, who are rarely 

trained in assessment, that these outcomes were too hard to assess, and therefore ought to be 

eliminated. 

 

In this paper, I argue that this immediate crisis in engineering education is the logical result of an 

outcomes-based approach1: if what we value is assessable outcomes, then anything that appears 

difficult to assess (whether or not it is actually difficult to assess) will be devalued, and will 

ultimately drop off our list of educational goals. In an outcomes-based regime, it is no longer 

important which stakeholders value the outcomes; we have lost sight of the larger conversation, 

documented in so many blue ribbon reports, about what engineering education ought to achieve 

for students. The 2020 vision of the broadly educated engineer is lost in the nitty-gritty of what is 

quantifiable. 

 

This points to a second contributor to the present crisis: our own community’s move toward 

“rigorous engineering education research” and “evidence based practice.” 2 What we have chosen 

to consider measurable is only that which fits one narrow epistemic framework for evidence. 

Implicit in this move is a devaluing of the epistemic frames upon which the eliminated outcomes 

are based; global and social context, professional responsibility, and lifelong learning are not 

easily or fully characterizable within empirical and logical positivist ways of knowing. We need 

multiple epistemic frames both for our students to meet the full set of engineering learning 

outcomes, and to adequately assess student achievement of them. 

 

Taking the long view, advocates for liberal education have struggled for the broad education of 

engineers for decades, and we will continue to be in this struggle for the long haul. Now is the 

time for us (once again) to organize, to build coalitions, and to leverage all of our social 

analytical ability toward the effort of winning hearts and minds in support of the broad education 

of engineers. What appeared to be consensus over EC2000 is now revealed to have been fragile 

at best, and we must work to strengthen and re-build this movement. I propose several ways in 

which the LEES Division can act as a clearinghouse with convening power to build coalitions 

across those who advocate for liberal education of engineers, across ASEE divisions, and across 

the broader set of professional engineering societies, which comprise the membership of ABET. 

 

Calls for advocacy may seem out of place to some in the engineering education research 

community, or inappropriate (lacking rigor) for a conference paper such as this. We are a 

community focused on improving engineering education, producing widespread and systemic 

change. We are not interested in change for change’s sake, but rather concerned with the 

particularities of how and what engineering education should be. At this moment, new ABET 

criteria are poised to re-set norms for the profession and for the practice of engineering 

formation. We must engage the process on those terms. It must be the work of engineering 

education research to speak directly to the situation, absolutely in a scholarly manner, vigorously 

informed by the literature, as I seek to do here. But a scholarship of change, if it is to have any 

integrity, cannot feign neutrality.  

 



After describing the revision process for the ABET criteria to date and ABET’s stated rationale 

for the changes, I provide a detailed analysis of the proposed new outcomes, with particular 

emphasis on the changes to engineering ethics and social context.  Following this discussion I 

provide analysis of the changes in light of the current trends in outcomes-based assessment and 

evidence-based engineering education research. I close with recommendations for the long-haul 

efforts of the LEES Division to rebuild support for broadly educated engineers. 

   

 

A Brief History of ABET’s Accreditation Criteria Revision Process 
 

ABET’s EC 2000 criteria3 were developed over a decade-long process4 that engaged 

stakeholders from across industry and academia. In 1992, ABET President John Prados5 called 

for a paradigm shift in engineering education, noting that while the post-war paradigm shift to 

engineering science was sorely needed to meet the technological challenges of the day, it left 

engineers unprepared for the present-day needs of industry:  

 

Few would argue that the engineering science emphasis has not produced 

graduates with strong technical skills. However, these graduates are not nearly so 

well prepared in other skills needed for success in today's engineering practice 

and in the development and management of innovative technology; these include: 

(1) oral and written communication, (2) ability to work effectively as a member of 

a team, and (3) understanding of the external forces that exert a profound impact 

on both engineering and business decisions. Among these forces are economic 

constraints, social and environmental impact, safety and health responsibility, 

political pressures, ethics, and the general contrariness of human nature. (2)5 

 

Prados, working collaboratively with the next ABET president Al Kersich, co-appointed 

members of the Committee to Review ABET Accreditation Procedures, which began what 

would be an eight-year process ultimately culminating in the rollout of EC 2000. Prados fully 

recognized the challenges EC 2000 would pose, challenges that appear now to have come home 

to roost:  

 

But is such an approach [to engineering education] realistic given the background 

of our present faculty and the financial pressures that force most large engineering 

schools to depend heavily on outside research funding to keep their doors open? 

Am I describing an impossible dream? Can one structure an engineering education 

about practice-oriented team experiences without depriving students of needed 

analytical skills and knowledge of the engineering sciences? Can one find enough 

engineering faculty with the interest and capability to develop case studies at 

appropriate levels, along with supporting instructional modules? Will industry be 

willing to devote the financial and human resources needed to work with faculty in 

developing and conducting case studies? Will enough faculty be willing to forego 

their ego-stroking authority as lecturers and become coaches instead? Even if 

faculty are willing, can deans and department chairs allow them to devote so much 

of their time to efforts that are not likely to bring in extramural funds? AND 

FINALLY, WOULD ABET EVER ACCREDIT SUCH NON-TRADITIONAL 



PROGRAMS, WHERE COUNTING THE BEANS MIGHT BE DIFFICULT, IF 

NOT IMPOSSIBLE? (3)5 [emphasis in original] 

 

Compared to the accreditation revision process currently underway, the EC 2000 process was far 

more careful, deliberate, and transparent, involving many different stakeholder groups. While the 

letter from Prados was widely circulated in its time in the early 1990s, even with the ease of Web 

2.0 it is impossible to find a clean articulation of ABET’s rationale for accreditation revisions at 

the time the current EAC committee began its deliberations in 2009.6  

 

Indeed, Prados was not the first to call for broad education of engineers, and knew he was 

building on a century of blue ribbon reports (including The Mann Report, The Wickenden 

Report, Engineering Education after the War, and The Grinter Report)7, 8, 9, 10 emphasizing the 

need for educational breadth in engineering formation. This consensus has only grown since, 

with reports such as the Engineer of 2020,11 Educating the Engineer of 2020,12 and the more 

recent three-part TUEE13 study from ASEE). The global accreditation community has affirmed 

the importance of educational breadth, in multiple agreements including the Washington Accord, 

the Sydney Accord, and the Dublin Accord.14 Engineering historian Bruce Seely has noted the 

cyclical nature of these calls.15 

 

An ABET-funded study on the impact of EC 2000 by Lisa Lattuca and colleagues at the Center 

for the Study of Higher Education at Penn State16 found that 75% of the approximately 150 

chairs surveyed reported “some” or “significant” increases in emphasis on communication, 

teamwork, use of modern engineering tools, technical writing, lifelong learning, and engineering 

design, without significantly impacting technical outcomes. More than half the faculty reported 

similar gains in these areas in their regularly offered courses. The 2004 graduates surveyed 

reported feeling better prepared in all areas assessed compared with their counterparts from the 

class of 1994, with the largest gains located in understanding of societal and global issues, the 

ability to apply engineering skills, teamwork, and the appreciation of ethics and professional 

issues. I have elsewhere argued that transformative gains from EC 2000 are necessarily 

constrained by the outcomes-centered approach,1 but it is crucial to note that ABET’s own 

commissioned study declared EC 2000 an unequivocal success: 

 

In the 1980s, employers expressed dissatisfaction with engineering graduates’ 

professional skills. By the mid-1990s, ABET had implemented a new 

accreditation philosophy based on assessments of student learning and continuous 

improvement principles. Today, according to the accumulated evidence in 

Engineering Change, engineering education in the United States has changed 

dramatically. Engineering programs and faculty members have reengineered their 

curricula, teaching methods, professional development practices, program 

assessment and decision making, and, to some extent, their hiring, promotion, and 

tenure criteria. 

 

Perhaps most important, graduates in 2004 were measurably better prepared than 

their counterparts of a decade ago in all of the nine learning areas assessed. The 

greatest increases were in understanding of societal and global issues, the ability 

to apply engineering skills, teamwork, and the appreciation of ethics and 

http://www.nap.edu/catalog/10999/the-engineer-of-2020-visions-of-engineering-in-the-new


professional issues—all attributes U.S. engineers need to compete successfully in 

a competitive, global economy.16 

 

It is truly puzzling that within three years of the publication of this study, ABET would begin the 

process of reversing all this progress.  

 

It is difficult to trace what happened next, because scant information is available. However, 

according to slides available on ABET’s website during the first comment period in 2014-2015,6 

a committee was formed in 2009 to begin a process of revision to Criteria 3 and 5. Suggested 

changes were rolled out in July 2014, with a comment period ending in May 2015 (see 

Appendix). At an Ethics Division session at the June 2015 ASEE meeting in Seattle, during a 

broad discussion about engineering and peace, some Division members brought up the ABET 

changes. The author was serving as NSF Program Officer for Engineering Education at the time, 

and this was the first I had heard of it. It was also news to my boss, and my boss’s boss, who was 

the head of the Engineering Directorate at NSF. As the conference unfolded, it became clear that 

most if not all of the ASEE leadership was also unaware of the proposed changes. 

 

In response to ABET’s revelation of the proposed accreditation revisions, ASEE’s leadership 

went into high gear. As individuals learned (in June) that the EAC would be voting in early July 

2015 on the proposed changes, two strategies unfolded. First, 346 engineering educators, 

including 99 deans and associate deans, wrote to request that the timeline for the first comment 

period (June 2014 – June 2015) be extended so that more stakeholders in the community could 

consider the proposed changes and offer feedback.17 Second, individuals and ASEE divisions 

and committees wrote to express their concerns and, for some, grave misgivings about the 

changes. The LEES Division wrote in defense of the need for engineers to be broadly educated—

specifically requesting ABET not cut as assessed outcomes the abilities to understand 

professional responsibility, to understand the historical and contemporary social contexts of their 

work, to engage across disciplines in teamwork, to design for a variety of specific objectives and 

constraints, and to engage in lifelong learning.18 Additionally, LEES implored ABET to add an 

outcome recognizing the importance of the capacity of engineering professionals to meaningfully 

incorporate ideas from diverse groups in defining engineering challenges, meaningfully engage 

the participation of all groups in engineering practice, and equitably address impacts of 

engineering on all groups. The Ethics Division registered concurrence with the LEES letter.19 

The Technological and Engineering Literacy and Philosophy of Engineering (TELPhE) Division 

additionally raised the concern that the proposed changes could “undermine the historical 

conception of engineering as a profession.”20 In a separate action, the Diversity Committee of 

ASEE noted that “many critical core values and skills essential to the engineering profession are 

not expressed in the proposed outcomes.”21 

 

Following this outcry from ASEE members and others, the proposed changes were altered 

slightly and a new version was released in November 2015.22 With this new version came a new 

rationale for making the changes, different from the arguments presented in the slides from the 

2014-15 comment period, as well as a new description of the change process. The new 

articulation claimed that the EAC identified a broad range of stakeholders and conducted 

outreach with those groups. However, the specific descriptions of outreach principally involved 

only ABET entities: 



These outreach efforts included presentations to both the ABET Industrial 

Advisory Committee and the ABET Academic Advisory Committee in 2013 and 

2015, along with presentations by ABET staff at several professional society 

meetings in 2014 and 2015. In addition, a link on the ABET website was 

established so that constituents could provide comments directly. At the request of 

the task force, the EAC also surveyed program evaluators during the 2010-11 

cycle regarding the elements of Criterion 3 that led to citations of shortcoming.23  

 

As noted above, the presentation by ABET staff to ASEE occurred for the first time at ASEE 

2015, in June, at the very end of the comment period. While a web form (not a separate website) 

was created for constituent comments, the URL for accessing the form was not easily accessible 

from the ABET website’s main page, requiring one to “drill down.” This essentially ensured one 

had to know what one was looking for in order to find it. Nothing of the revision process had 

been made known widely to ASEE’s membership, and it appeared from conversations with 

members of IEEE and ASME that their experience was similar. Whatever the outreach strategy 

had been, it had clearly failed to reach not only rank-and-file members of professional societies, 

but also societies’ leadership as well as the officials at NSF and NAE most closely involved with 

engineering education initiatives. Especially alarming was that the author spent time on several 

occasions in meetings with ABET staff discussing the need to change ABET accreditation 

criteria. These occurred at separate meetings on the topics of engineering and liberal education; 

brainstorming new approaches for addressing social inequality in engineering; access for 

veterans to engineering; and women’s participation in engineering. At no time in these meetings 

did ABET staff members who were present mention that ABET was actively in the process of 

revising its accreditation criteria or that an open comment period in response to such revision 

suggestions was underway. 

 

 

Rationale for Changes 

 

As part of the opaque 2014-15 communication process described above, ABET presented a set of 

slides6 stating two main reasons for changing Criteria 3 and 5:  

 A belief that it is difficult to assess certain outcomes, and that this results in 

inconsistency in evaluation of programs; 

 A belief that having a large number of specified outcomes was making educational 

innovation impossible.  

By November 2015, a new rationale posted on ABET’s website23 claimed that the Criterion 3 

Student Outcomes were not current, measurable, or realistic, and that most program 

shortcomings fell in this area. All these claims were unsubstantiated in that no evidence was 

presented to support them. Contrary to ABET’s claim, these required assessments have driven 

vibrant areas of research in engineering education assessment to ensure that all outcomes are 

assessable in ways that are as straightforward and efficient as possible.24, 25, 26, 27, 28, 29, 30 ABET’s 

own Gloria Rogers held annual workshops to support the engineering community in learning 

how to assess all EC 2000 outcomes.31 Moreover, as will be shown below, the changes collapse 

multiple disparate items to be assessed into single outcomes, in violation of best practices in 

assessment, making the new criteria harder to assess by any measure, and not, in point of fact, 

any shorter or less burdensome on assessors.32 The changes do not open up room for innovation; 



according to ABET’s own 2014-15 slides, programs tend to do the bare minimum necessary to 

address assessment requirements.6 The notion that suddenly programs will innovate under the 

new criteria, with all the other pressures faculty are under in higher education today, is frankly 

absurd. It contradicts a careful study of four institutions constrained in terms of educational 

innovation by accreditation, not because the process itself was cumbersome, but because of the 

norms and constraints imposed by ABET evaluators and the broader engineering culture.33  

 

Because ABET relies strongly on “old-boy networks” – exclusive relationships of mutual 

support and influence – to select leadership from Program Evaluators on up, the decision-making 

structure has a pronounced problem of underrepresentation (even by engineering standards) of 

women, people of color, and younger engineers. Have any ABET evaluators been educated 

under EC 2000? How many have a true appreciation for professional skills? How many have 

spent careers focused narrowly in technical research areas that do not lend themselves to 

understanding assessment, or to thinking in non-quantitative ways about student learning and its 

assessment? Perhaps evaluators have stopped counting beans (i.e., credit hour distributions), but 

many couldn’t stop counting, ever looking for the quantitative assessment, oblivious to the 

sociological truism that “not everything that counts can be counted, and not everything that can 

be counted counts.”34  

 

 

What’s Changing with ABET? 

 

Having described the process and rationale for the criteria changes (as best I have been able to 

understand them as a rank-and-file member of the ASEE, without any special access to ABET’s 

deliberations), I turn now to the substance of the proposed changes. Table 1 shows succinctly 

what is changing with ABET’s Criteria 3 and 5. 

 

Arguably the most significant change is the removal of the phrase “adequate attention and time” 

from Criterion 5. This Criterion lays out three main components of an engineering curriculum: 

math and science courses (for which one year is specified); engineering content (for which at 

least one and one-half years are specified); and educational breadth (for which no minimum is 

specified). Atsushi Akera35 has noted that in 1956, the Engineers’ Council for Professional 

Development (ECPD), ABET’s precursor, answered the call of the many blue ribbon reports7-10 

and began requiring a full year of humanities and social science courses as part of engineering 

curricula. This requirement was weakened decades later to allow as little as half a year. When 

EC 2000 abandoned credit-hour bean counting, the language shifted to require “adequate 

attention and time” for general education subjects (while retaining numerical requirements of a 

year for fundamental science and math courses and a year and a half of engineering content). 

Nevertheless, regardless of whether one casts EC 2000’s advancements for liberal education of 

engineers as meager, incremental, or transformative, there is no doubt that the current proposed 

changes, by omitting the requirement of “adequate attention and time” for educational breadth, 

drops the floor on well-rounded education of engineers. This change threatens to send the 

country back not just 20 years to the 1990s before EC 2000, but more than 60 years, to the time 

before ECPD required a year of humanities and social sciences. 
 



ABET representatives have pointed to their lofty preamble language as a vehicle for producing 

broadly educated engineers (with language around multicultural competencies added in the latest 

round), yet they refuse to put their money where their mouth is by specifying even minimal 

requirements for educational breadth, or by including critical professional skills such as 

negotiating difference, power, and privilege as student outcomes upon which programs will 

ultimately be assessed and curricula designed. 
 

 
Table 1. Summary of Proposed Changes to ABET’s Criteria 3 and 5 

ENTIRELY REMOVED “adequate attention and time” for educational breadth (Criterion 5)  

Knowledge of contemporary issues (3j) 

“realistic” constraints (3c) 

Multidisciplinary (3d) 

Lifelong learning (now information literacy; not the same thing) (3i) 

Political (now policy; not the same thing) (3c) 

Social (now only societal; not the same thing) (3c) 

DEMOTED TO 
PREAMBLE 

Manufacturability (3c) 

Sustainability (3c) 

Health and safety (3c) 

DILUTED/LUMPED 
TOGETHER 

Ethics, professional responsibility, global, societal, environmental, 
economic (3h, 3f) 

Teamwork, goal-setting, task management; risk analysis; uncertainty 
analysis (3d, new items) 

 

 
The abandonment of the outcome around knowledge of contemporary issues, paired with the 

deletion of the word “realistic” as a modifier for the constraints under which engineers design, is 

curious indeed. It is as if ABET wishes the profession to turn away from the here and now, from 

that which is, well, real. Surely one of those realities is the multi-, inter-, and transdisciplinary 

nature of engineered systems and engineering work today. To no longer require that engineers 

have the ability to bridge disciplinary divides does not bode well for our nation’s transportation 

systems, energy systems, telecommunications, pharmaceuticals, environmental protection, and 

so much more. The inability of engineers to consider the human factor is already the cause of 

disasters too numerous to mention.36, 37 

 
Lifelong learning has been removed, and replaced with information literacy: “an ability to 

recognize the ongoing need for additional knowledge and locate, evaluate, integrate, and apply 

this knowledge appropriately.” It is troubling indeed that the EAC committee seems to treat 

knowledge as if it were mere information: something to be located, evaluated, integrated, and 

applied. It is even more troubling that they seem to think knowledge acquisition (and worse 



information acquisition) is equivalent to learning. This is not to denigrate information literacy, 

which is vital; however, it is only necessary but not sufficient. Knowledge encompasses higher 

order, meta-level components such as epistemology, or the frameworks shaping how we know 

what we know. ABET’s narrowing of what knowledge is leaves out the role of epistemology, as 

well as of beliefs, of intuition, of emotion, and of experience. It ignores the ways knowledge is 

contextually situated within disciplines, communities, cultures. It also ignores the ways in which 

knowledge is power, that structural power relations determine what is held as known, or as 

true.38 Information literacy misses the critical insight that knowledge is social and hence 

contested. 
 
ABET’s conception of learning as knowledge/information acquisition leaves no room for the 

building of the intellectual power that comes through experience and reflection,39 through 

encountering different ways of knowing. There is no room for critical thinking and reflective 

action.40 Most important, lifelong learning is foremost about a love of and passion for learning 

itself, rather than focusing exclusively on the discrete knowledge that is acquired. As Dewey 

wrote “The most important attitude that can be formed is that of desire to go on learning. If 

impetus in this direction is weakened instead of being intensified, something much more than 

mere lack of preparation takes place” (48).41 With these reductionist misconceptions about 

knowledge and learning, it is clear that a concept like lifelong learning didn’t stand a chance. 
 
Many of these omissions are in fact related—one needs contemporary issues and realism for the 

relevance that produces passion to learn. One needs multidisciplinarity and educational breadth 

to develop intellectual power and critical thinking.42 
 
Perhaps the most unsurprising change to Criterion 3 is the removal of the word “political” and its 

replacement with the more palatable idea “policy.” Of course the two are not interchangeable. 

Political processes produce, enact, sustain, mediate, and change policies.43 Political is the broader 

term, encompassing policy-making processes. By shifting to the term policy instead of political, 

ABET is shrinking the intended domain of action for engineers. Understanding the political 

contexts that give rise to engineering projects, and analyzing potential political implications is an 

essential professional capacity. The political nature of engineered systems has been well 

explicated in the field of science and technology studies.44, 45 More recently Erin Cech and Heidi 

Sherick46 have explored the tendency of the profession to actively deny this reality—a 

phenomenon they label depoliticization. At the heart of this phenomenon lies both a false duality 

engineers maintain between the technical and the social (including political), and a pretense 

toward logical positivist epistemology that is, in the end, insufficient for engineering practice. 

 
The elimination of the need to consider social constraints, with all consideration of social 

concerns reduced to “societal contexts” only, constitutes a similar narrowing of scope. Social 

interactions constitute the full range of human connections with others and occur across all kinds 

and sizes of groups and networks with different types of organizational structure.47 Informal 

interpersonal interaction, design teams, engineering firms, departments of public works, the 

Army Corps of Engineers, universities, and the engineering profession are all examples of 

different kinds of social groups directly relevant to engineering practice, none of which are 

rightly termed “societal contexts.” When scholars of Science and Technology Studies consider 

the social contexts of engineering, they extend far beyond societal and public policy contexts; 



they also consider users of specific technologies, community groups, families, specific 

demographic groups such as women of color, people with disabilities, or children, and many 

more arrangements of people. In addition to social groups such as these, engineers also need to 

understand the operation of social constructions, the social processes that largely determine the 

meaning we assign to processes, behaviors, and even material objects—everything from 

attributes such as gender, class, and intelligence to technology itself. Restricting considerations 

to the societal level implies that engineers need not bother to understand the myriad smaller 

arrangements of people as they intersect with engineering practice: the specific context of a 

group of clients or users, a particular cultural group affected by a project, the organizations with 

which a project is developed, or the social constructs and cultural phenomena shaping what is 

prioritized and why in any of these settings.  
 
The removal of health and safety from the accreditation criteria may result in engineers 

defaulting on our first ethical duty. While the ethics outcome, discussed further below, may 

ensure that engineers know they must “hold paramount the health, safety, and welfare of the 

public,”48 by demoting health and safety to the preamble of Criterion 3, there is no assurance that 

engineers will have any measurable abilities to enact protections of the public’s health and safety 

(not to mention its welfare). 

 
The relegation of manufacturability to the preamble appears a direct slight to a presidential 

administration that has overseen a renaissance in manufacturing in the United States through 

advanced and additive manufacturing as well as the emergence of Maker culture. To devalue 

these specific abilities in high demand in the new manufacturing economy is to cut our nose off 

to spite our face.  

  
The word sustainability has been removed and environmental contexts presumably left to cover 

for it. But there are multiple dimensions of sustainability (e.g., the classically identified “three 

pillars” are economic, environmental, and social),49 and the term has gained traction because it 

puts the tensions among competing forces into play. To speak only of environmental 

sustainability again reduces the engineering professional’s required scope of analysis and areas 

of competency. 
 
 
Ethics and Social Context 

 
The clear theme across the omitted and demoted items above is ABET’s apparent discomfort 

with educational breadth generally, and with the social and political in particular. Nowhere is this 

more evident than in the revision journey of Student Outcomes 3(f) and 3(h)—the ones dealing 

with ethics and social context. In the first draft of the changes, 3(h) was eliminated from 

Criterion 3 entirely (“the broad education necessary to understand the impact of engineering 

solutions in a global, economic, environmental, and societal context”). In 3(f) the phrase 

“professional responsibility” was dropped and an understanding of “ethics and professional 

responsibility” became “demonstrate ethical principles,” alarming many in the ethics community. 

Already many engineers conflate personal morality and professional responsibility, such that our 

textbooks must cleanly address the distinction.48 Removing the professional context in which 

engineering ethics is necessarily practiced and replacing it with the word “principles” evokes 



personal morality (as in, “Does one, or doesn’t one, have principles?”). This change is certain to 

confuse the issue, at best. Relegating educational breadth to Criterion 5, where students need not 

demonstrate their capacities in this regard, drew concerned comments from many members of 

the community. 

 
In what may have been an attempt to address both concerns, the most recently proposed changes 

to Criterion 3 now dilute professional ethics in an everything-but-the-kitchen-sink outcome 

where ethics is conflated with measures of intercultural competencies, economic evaluations, 

environmental assessments, and social analysis. This move more than any other reveals that 

ABET leadership is incapable of or not interested in distinguishing among the very different skill 

sets involved in these separate professional competencies. The phrasing of this outcome implies 

that engineers need only consider social impacts when making informed judgments about ethics: 

“An ability to recognize ethical and professional responsibilities in engineering situations and 

make informed judgments, which must consider the impact of engineering solutions in global, 

economic, environmental, and societal contexts.” 
 
This is no time to be turning back the clock. As underscored by the crises in professional ethics 

among engineers at Volkswagen AG, the US Newmont Mining Corporation, and Michigan’s 

Department of Environmental Quality—only three of the latest in a long series of crises in which 

engineers blatantly disregard the health, safety, and welfare of the public—there is need for 

explicit and meaningful education in ethics and professional responsibility as an unadulterated 

learning outcome, as well as the explicit operationalization of health and safety considerations in 

engineering practice.50, 51, 52 
 
The use of the word “impact”, which was also a problem in EC 2000, raises another set of 

concerns. Impact evokes a linear technological determinism in which engineers act in an 

apolitical, asocial, ahistorical setting, as if problems are pre-defined for them (in a vacuum) and 

they must then worry about the impacts their designs will have in particular contexts. Contrary to 

this simplified version of impact, the reality is that engineering projects emerge from and within 

social contexts that must first be understood if any meaningful attention is to be directed to 

impacts. Technology and society are mutually shaped through a process of co-construction; 

engineering is already social, political, global, and so on.53  

 
ABET representatives have repeatedly denied that they are removing essential elements from the 

learning outcomes, articulating a “Prego” defense (claiming, like the canned spaghetti sauce 

purported to be as good as homemade, “it’s in there”). Perhaps ABET does not realize that 

disappearing “global, economic, environmental, and societal context” first as “design under 

multiple constraints,” then in the most recent version subordinating it to the limited consideration 

of ethical impacts, reveals that they do not understand the meaning or value of “a broad 

education” and how this breadth might require consideration of context beyond specific narrow 

acts of engineering practice. 
 
The proposed changes in both versions inexplicably weaken or eliminate many of the 

professional skills industry clearly values. The result of this will surely be a 

deprofessionalization of engineers, a loss in status and stature for the profession, and a shrinking 

of the scope of engineers’ responsibilities in the workplace and in society. 



 

As a practical consideration, there is a high likelihood that in many institutions, the newly 

proposed Student Outcomes 4, 5, and 7 (addressing communication, ethics/social context, and 

teaming/project management, respectively) will all be relegated to capstone courses, perhaps 

with a cursory introduction in the first year, but with little or no emphasis in the middle years. 

Our community knows this is a “worst practice,” as many scholars have been building ethics 

across the curriculum, communication across the curriculum, and design across the curriculum 

efforts for decades.54, 55, 56 The ways in which these disparate skills are lumped together (why 

else would you put teaming, risk assessment, uncertainty analysis, and project management 

together, unless you assumed they would be taught together?), pushes against the developmental 

approach to learning so many have struggled to build.  

 

We assess what we value; by treating certain outcomes as expendable, ABET is making a clear 

statement of what it values, and it is out of sync with both industry needs and most if not all of 

the blue ribbon reports on engineering education in the 20th and 21st centuries. Organizational 

research shows that the results you achieve are no more and no less than what you set out to 

measure and reward.57, 58 Engineering programs will evolve to deliver on the specific measures 

of success and reward articulated in the new student learning outcomes. Any assumption that in 

this process the ‘other stuff’ (i.e. broader outcomes) will somehow remain important and ‘rub 

off’ on students is woefully naïve. 
 

 

Outcomes-Based and Evidence-Based Thinking in ABET 

 

Make no mistake; we are watching an engineering disaster unfold before our very eyes. As 

members of the engineering education community begin to take in the full meaning and 

implications of the changes as described in the last section, some may be filled with a sense of 

bewilderment. How did this happen? Why didn’t we see this coming? In some ways it is 

shocking that, seemingly overnight, what seemed to have been a widespread consensus around 

the need for broadly educated engineers has evaporated. At the same time, this is in a sense the 

predictable end of an outcomes-based approach, catalyzed by the inane double speak of 

“evidence-based” practice. 

 
Outcomes-based education (OBE) emerged in the 1990s in the pop-educational work of Bill 

Spady,59 an ideological hodgepodge formed from the educational concept of mastery, the 

industrial management ideas of Fordism and Taylorism, the discourse of corporate jargonism, 

and contemporary trends around the corporatization of the university, where students are merely 

“customers.” Critics have noted that OBE is not learner-centered as it purports to be, but is at its 

core outcome-centered.60 Accountability is everything, and OBE relies on positivist 

epistemologies to produce the necessary evidence.1 This relates directly to the parallel 

emergence of evidence-based practice in education. Built upon the model of evidence-based 

medicine (EBM), which gained prominence in the 1990s, “evidence based” frameworks look to 

randomized controlled trials as the evidentiary gold standard. Just as EBM closes off knowledge 

related to social and cultural determinants of health, privileging an individualistic biomedical 

model of treatment effectiveness, evidence-based practice in education aspires to isolate and 

control conditions in order to determine “what works.”61  



 
David Olson,62 a critic of the evidence-based approach, begins with the observation that students 

are not patients, “treatments” is a misnomer, and randomized controlled trials are impossible to 

construct with validly. There is no such thing as a placebo, because students form—and ought to 

form—beliefs about their learning under different conditions, and those beliefs shape their 

learning. There is no such thing as a controlled dose, and confounding variables abound. 

Critically for the present interrogation of ABET, Olson found in following up on large-scale 

studies that “Treatments that on the surface may appear quite different turn out to be quite 

similar when they are implemented under constraints of a fixed set of goals and common criteria 

for achievement” (24).62  

 
It is against this backdrop that we must read ABET’s pronouncement that its own outcomes are 

difficult to assess and should therefore be changed or eliminated.6 First, outcomes-based logic 

works to subordinate and devalue considerations of process. Thus, when reports of inconsistent 

evaluation of certain outcomes came in, ABET chose to change the outcomes rather than 

examine such factors as the background and training of evaluators in assessment; the relatively 

traditional educational experience of most evaluators compared with the expectations of EC 

2000; or the extent to which evaluators actually value the different outcomes they are attempting 

to assess. When universities complained about a burdensome accreditation process, rather than 

simplify the process (for example, by rotating outcomes of emphasis each cycle), ABET sought 

simply to reduce the number of outcomes. 
 
In an outcomes-based regime, outcomes become central and crowd out other considerations. 

Therefore anything that appears difficult to assess (whether or not it is actually difficult to assess, 

and however important it may be educationally) will be devalued, and ultimately drop off our list 

of educational goals. In an outcomes-based regime, it is no longer important which stakeholders 

value the outcomes; we have lost sight of the larger conversation about what engineering 

education ought to achieve for students and for the profession. The 2020 vision of the broadly 

educated engineer is lost in the nitty-gritty of what is deemed assessable. 
 
The second problem at work in the pronouncement that some outcomes are difficult to assess and 

should therefore be changed or eliminated is that it makes an overwhelming number of 

presumptions about assessment processes, their underlying epistemologies, their validity, and the 

relative difficulty of different assessment approaches. If we were to unpack this “difficult to 

assess” perception, what might we find? Does ABET really mean “difficult to quantify”? Have 

those making these pronouncements read the relevant assessment literature, where many 

quantitative (as well as qualitative) measures are readily available?24-30 So, what then? It comes 

down to values, epistemology, and power. What can we know, and how do we know it? Who has 

authority to determine what is and is not assessable, or what does and does not constitute 

evidence?  

 
In an outcomes-based regime, the only questions worth asking are: “what works”; “did you 

achieve it”; and “how can you prove it?” Our field’s grand concession to “evidence-based 

practice” in our voracious pursuit of “rigorous engineering education research” has brought 

about EC 2000’s demise. Some of the leaders of ASEE63 thought we could convince our peers in 

other professional engineering societies or disciplinary departments to adopt active learning and 



other best practices if only we could produce ‘hard’ evidence that these practices work, that these 

educational interventions are effective. 

 
Ironically, the perception that some outcomes are “difficult to assess” has not been subjected to 

the same standards of evidence purported to be valued by ABET.  
 
In buying into their epistemic terms, in letting others define the question, “what works?,” we 

have chosen to consider measurable only that which fits one narrow framework for evidence. 

Implicit in this move is a devaluing of the epistemic frames upon which the eliminated outcomes 

are based; global and social context, professional responsibility, and lifelong learning are not 

fully characterized by empirical and logical positivist ways of knowing. We need multiple 

epistemic frames both for our students to meet the full set of engineering learning outcomes, and 

to adequately assess student achievement of them. 
 
Education scholar Gert Biesta64 argues that “what works?” is the wrong question because it 

precludes the question “what ought to be learned?” He suggests that over-attention to what is 

effective in evidence-based logic has caused us to lose sight of what is appropriate. 
 
In previous work2 I have pointed out the troubling pedagogical implications of evidence-based 

practice. The medical model assumes that a treatment causes an effect, which is then measured 

quantitatively. But Biesta notes that this is an exceedingly reductionist view of education in 

which students are robbed of all agency, where they become completely passive receptacles of 

knowledge. On the contrary, Biesta asserts:  
 

If teaching is to have any effect on learning, it is because of the fact that students 

interpret and try to make sense of what they are being taught. It is only through 

processes of (mutual) interpretation that education is possible.64 (8) 
 

In a learner-centered rather than outcome-centered environment, assessment would take a very 

different form, where students would necessarily take an active role in it.65  

 

 

The Business of ABET 
 

In addition to understanding these changes as the logical outcomes of evidence-based practice 

and outcomes-based assessment, we might ask structural questions about the economic function 

of ABET as a non-profit organization in the larger engineering education ecosystem, or in the 

larger accreditation ecosystem, which faces its own set of political and economic pressures. 

Some critics who study the K-12 landscape have written about the problematic financial interests 

underlying the school reform movement, where private companies are developing both the 

curriculum and the tests to support and measure the achievement of standards imposed by states 

under No Child Left Behind, Race to the Top, and other policy initiatives. Perversely, these 

companies benefit from ever-failing schools and an ever-changing landscape of standards, 

because they can rewrite the curricula and design and administer the new tests. They thereby 

expand their market.66 Over the past decade some have advocated extending these models to 

higher education.  



 

We might then ask whether and how ABET stands to benefit as an organization from its 

proposed changes. We know that institutions pay tens of thousands of dollars to evaluate their 

suite of engineering degree programs every six years (or more often). ABET’s status as a not-for-

profit corporation does not eliminate its need for steady income streams. When institutions 

grumble about assessment burden and wonder if accreditation is “worth it,” what kinds of 

financial repercussions follow? What economic and political forces drive ABET’s international 

expansion, and how might those interests converge with the proposed criteria changes? These 

questions are merely suggestive, but it will be important to fully grapple with the business of 

ABET in order to understand the meaning of these proposed changes for engineering education 

in the United States and worldwide.     
 
 
The Long Haul 
 

Where does all of this leave those of us concerned with the broad education of engineers? An 

opaque process has produced sweeping changes based on flimsy rationales that threaten to gut 

educational breadth for engineers. These changes are in some ways the predictable product of 

outcomes-based assessment and an over-emphasis on narrow “evidence-based” practice, played 

out in the broader economic and political landscapes of education and assessment.  

 

Educator Myles Horton,67 developer of popular education, spoke eloquently of the “long haul” 

for advocates of more accessible, more just, and more holistic forms of education (and other 

social systems). Indeed the history of the Liberal Education/Engineering and Society Division in 

ASEE reveals patterns15 over the last century of calls for engineers with educational breadth and 

skills in communication, ethics, teamwork, multicultural competencies, and so much more—and 

the profession’s failure time and again to produce engineers with these capabilities. 

 
We will surely continue to be in this struggle for the long haul. Now is the time for us (once 

again) to organize, to build coalitions, and to leverage all of our social analytical ability toward 

the effort of winning hearts and minds in support of the broad education of engineers. What 

appeared to be consensus over EC2000 is now revealed to have been fragile at best, and we must 

work to strengthen and re-build this movement. 
 
LEES as Clearinghouse with Convening Power 
In recent years LEES has led ASEE in building relationships across divisions, initiating and 

sustaining a series of interdivisional Town Halls, and greater collaboration across divisions in 

programming at conferences as well as stronger engagement with policy changes like those 

proposed by ABET. LEES Chair Steve VanderLeest convened the interdivisional Ad Hoc 

Committee on ABET Changes that organized Webinars to inform ASEE members and solicit 

feedback, which informs the Town Hall at the 2016 ASEE on ABET’s proposed changes. LEES 

is the intellectual home for scholars focused not on ABET per se but on the project of liberal 

education of engineers, and shaping engineering as a liberal arts discipline. LEES can provide 

the structure to archive the many and varied efforts in this arena, and begin to convene coalitions 

across professional societies. 
 



Reclaiming ASEE’s Expertise 
Historians in LEES have pointed out that ASEE used to control engineering accreditation, While 

it may be impossible to return to that arrangement, it is clear that the expertise of ASEE 

members, on the issue of assessment in particular, but also on education generally, is highly 

relevant and underutilized within ABET. Structural changes are needed that provide a dist inct 

role for ASEE’s expertise. 

 
LEES-Certified Programs 
Should the changes ABET currently has on the table be adopted, it may be necessary to devise a 

separate credentialing system that certifies programs that produce graduates with broad 

educations and professional skills. At first blush this sounds like a lot of work, possible more 

than our Division could take on. However, if we produced a straightforward, common-sense 

process that did not require the resources of time and energy that ABET currently demands 

(perhaps on the scale of the NAE Grand Challenge Scholars Program, or even directly building 

upon that effort), it is likely to be attractive to institutions and could in time supplant ABET 

accreditation at some institutions. 

 
Reconceptualize Assessment  
Such an effort would necessarily reconceptualize assessment. It would know, with Dewey, that  
“No conclusion of scientific research can be converted into an immediate rule of educational 

art”(19).68 Rather than predicating a system on the notion of knowledge as information to be 

deposited in students’ brains, Biesta64 draws on Dewey to propose an action-theoretical 

framework where the self is not held separate from the knowable world, where knowing is a 

form of doing, and reflection on experience brings about learning. Learning and assessment 

become one and the same in a learner-centered assessment environment.65 
 
 

Conclusion 
 

We assess what we value. The proposed changes to ABET Criteria 3 and 5 reveal that the 

consensus that leaders like Duderstadt, Wulf, Vest, Watson, Rogers, Prados and so many others 

worked tirelessly to build has fallen apart. We need strong leadership to assert once again the 

broad social purpose, ideals, and goals of the profession, and how education ought to be guided 

by those values. The LEES Division has a strong leadership role to play in convening and 

cultivating this leadership, in organizing and building relationships that help us to once again 

change hearts and minds about the importance of a liberal education for engineers. 
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Appendix: ABET Criteria 3 and 5 Comparisons 
 
EC 2000 Criterion 3 

(a) an ability to apply knowledge of mathematics, science, and engineering  

(b) an ability to design and conduct experiments, as well as to analyze and interpret data  

(c) an ability to design a system, component, or process to meet desired needs within realistic 

constraints such as economic, environmental, social, political, ethical, health and safety, 

manufacturability, and sustainability  

(d) an ability to function on multidisciplinary teams  

(e) an ability to identify, formulate, and solve engineering problems  

(f) an understanding of professional and ethical responsibility  

(g) an ability to communicate effectively  

(h) the broad education necessary to understand the impact of engineering solutions in a global, 

economic, environmental, and societal context  

(i) a recognition of the need for, and an ability to engage in life-long learning  

(j) a knowledge of contemporary issues  

(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering 

practice.  

 

Proposed Criterion 3 (1-7)  
1. An ability to identify, formulate, and solve engineering problems by applying principles of 

engineering, science, and mathematics.  

2. An ability to apply both analysis and synthesis in the engineering design process, resulting in 
designs that meet desired needs.  

3. An ability to develop and conduct appropriate experimentation, analyze and interpret data, and 

use engineering judgment to draw conclusions.  
4. An ability to communicate effectively with a range of audiences.  

5. An ability to recognize ethical and professional responsibilities in engineering situations and 

make informed judgments, which must consider the impact of engineering solutions in global, 

economic, environmental, and societal contexts.  
6. An ability to recognize the ongoing need for additional knowledge and locate, evaluate, integrate, 

and apply this knowledge appropriately.  

7. An ability to function effectively on teams that establish goals, plan tasks, meet deadlines, and 
analyze risk and uncertainty.  

 

Proposed Criterion 3 (1-6) (Version proposed 2014-15) 

1. An ability to use the principles of science and mathematics to identify, formulate and solve 

engineering problems.  
2. An ability to apply both analysis and synthesis in the engineering design process, resulting in 

designs that meet constraints and specifications. Constraints and specifications include societal, 

economic, environmental, and other factors as appropriate to the design.  
3. An ability to develop and conduct appropriate experimentation and testing procedures, and to 

analyze and draw conclusions from data.  

4. An ability to communicate effectively with a range of audiences through various media.  
5. An ability to demonstrate ethical principles in an engineering context.  

6. An ability to establish goals, plan tasks, meet deadlines, manage risk and uncertainty, and 

function effectively on teams.  
 
 
 



EC 2000 Criterion 5 

The faculty must ensure that the program curriculum devotes adequate attention and time to each 

component, consistent with the outcomes and objectives of the program and institution. The professional 

component must include:  

(a) one year of a combination of college level mathematics and basic sciences (some with 

experimental experience) appropriate to the discipline. Basic sciences are defined as biological, 

chemical, and physical sciences.  

(b) one and one-half years of engineering topics, consisting of engineering sciences and engineering 

design appropriate to the student's field of study. The engineering sciences have their roots in 

mathematics and basic sciences but carry knowledge further toward creative application. These 

studies provide a bridge between mathematics and basic sciences on the one hand and 

engineering practice on the other. Engineering design is the process of devising a system, 

component, or process to meet desired needs. It is a decisionmaking process (often iterative), in 

which the basic sciences, mathematics, and the engineering sciences are applied to convert 

resources optimally to meet these stated needs.  

(c) a general education component that complements the technical content of the curriculum and is 

consistent with the program and institution objectives.  
 

Proposed Criterion 5 

The curriculum requirements specify subject areas appropriate to engineering but do not prescribe specific 

courses. The curriculum must support attainment of the student outcomes and must include:  

(a) one academic year of a combination of college-level mathematics and basic sciences (some with 

experimental experience) appropriate to the program.  

(b) one and one-half academic years of engineering topics, consisting of engineering sciences and 

engineering design appropriate to the program and utilizing modern engineering tools.  

(c) a broad education component that includes humanities and social sciences, complements the 

technical content of the curriculum, and is consistent with the program educational objectives.  
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