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FOREWORD 
 

 
The accompanying report presents a comprehensive accounting of the Task Force on the 

Undergraduate Educational Commons and its work for the past two and a half years.  This effort has 

renewed our faith in the ingenuity of the faculty, staff, and student body, whose greatest desire is to 

sustain MIT as an incomparable community with a shared vision of creatively and powerfully 

tackling the most challenging tasks of humanity. 

 

The report represents a collaborative effort of the Task Force and its colleagues to determine how 

best to perpetuate the delight of new discovery among future generations of the community’s newest 

members.  Each chapter is structured in three parts, beginning with a high-level summary of the 

arguments contained therein.  An extensive discussion of the Task Force’s deliberations then follows.  

Each chapter ends with a summary of the recommendations urged.  By reviewing the summary that 

brackets each chapter, the reader can quickly scan the entire contents of the report. 

 

The work of the Task Force has been assisted by the generous, earnest, and thoughtful insights of 

individuals across the entire MIT community who provided invaluable input to our efforts.  We 

thank the members of every departmental faculty at the Institute for hosting delegations from the 

Task Force (some several times) and for exploring together the serious topics that surround our 

common curriculum.  The appendix to the report acknowledges a smaller group of students, faculty, 

and staff members who participated, at some point, in the formal Task Force meetings.  These 

individuals’ contributions to our efforts vastly exceed the recognition we can give by publishing their 

names. 



1.  INTRODUCTION 
 

In the winter of 2003–04, the Task Force was charged with reviewing MIT’s undergraduate education and 
making recommendations on how the General Institute Requirements (GIRs) might be altered.  Since then, we 
have conferred with numerous faculty members, students, staff members, and alumni. 
 
The past fifty years of undergraduate education at MIT have been highly successful.  Yet, while the curriculum 
remains robust, developments in the world and changing characteristics of students have brought important 
tensions to the curriculum.  In particular, the Science Requirement has become overly prescriptive; the 
Humanities, Arts, and Social Sciences (HASS) Requirement has become extremely complicated and has not 
created an environment in which the study of culture and society is sufficiently valued; and the international 
environment demands that our undergraduates become comfortable with the culture, attitudes, and norms of 
other nations and peoples.  As well, the past decade has witnessed considerable pedagogical innovation among 
the MIT faculty, which should be consolidated and incorporated in the mainstream. 
 
We reaffirm the historic understanding of MIT’s distinctive educational mission, which is devoted to the 
advancement of knowledge and the education of students in areas that contribute to, or prosper in, an 
environment of science and technology.  Additionally, we reaffirm eleven specific principles that refine the 
mission as articulated by MIT’s founders, the Lewis Committee, and the Task Force on Student Life and 
Learning.  We distilled these historic principles into five major themes that are intended to capture the spirit of 
the education we intend to foster at MIT:  (1) a persistent passion for learning, (2) intellectual diversity, (3) an 
innovative approach to core knowledge, (4) collaborative learning, and (5) education for responsible leadership. 
 
In considering how to organize our undergraduate curriculum, we review changes in three major domains that 
constitute the raw material with which the faculty works: (1) science and technology, (2) culture and society, 
and (3) the prior preparation and aspirations of students.  The proposed curriculum changes respond to 
developments in these domains and to commonly expressed concerns about the current curriculum.  We bring 
the structure of the Science and HASS Requirements more closely into alignment, and suggest that the first 
year be regarded more as a unified whole. 
 
Because it is impossible to provide a completely satisfactory professional preparation in four years, our most 
important task is to construct an educational infrastructure that prepares MIT graduates for a lifetime of 
learning.  The approach to our deliberations has been guided by the words of William Butler Yeats: “Education 
is not the filling of a pail, but the lighting of a fire.” 

 
 
During the winter of 2003, MIT President Charles M. Vest charged the Task Force on the 

Undergraduate Educational Commons to address the goals, content, and structure of MIT’s 

undergraduate education.  In particular, we were asked to: 

• review the statement of MIT’s educational mission, including the reasoning and 
assumptions of the educational and societal contexts that support it, and then 
reaffirm or modify it as deemed appropriate; 

• derive from the educational mission a specific set of goals for the education of all 
MIT undergraduate students; 

• develop and articulate, at an appropriate level of definition, the content of the 
curriculum that should be common to the education of all MIT undergraduate 
students; and  



 1-2 

• develop and recommend to the MIT faculty the formal structure of the MIT 
undergraduate curriculum, expressed in a set of GIRs or in an alternative 
formulation.1 

 
 In providing his charge to the Task Force on the Undergraduate Educational Commons, 

President Vest referenced the work of the Task Force on Student Life and Learning, which issued its 

report in 1998. 2  The charge of that earlier Task Force encompassed the complete undergraduate 

experience, both curricular and extracurricular.  Although the Task Force on Student Life and 

Learning considered the formal curriculum and made many recommendations, its primary focus was 

on the larger community setting that framed the experience of MIT students.  It articulated the view 

of an “educational triad” of education, research, and community that constitutes the core of MIT’s 

educational experience.  The Task Force on Student Life and Learning’s report stimulated a decade-

long effort to change student life, residential life, and the physical campus, so as to make MIT a 

vibrant meeting place well into the 21st century. 

 In effect, this report can be considered “Part II” of the 1998 report of the Task Force on 

Student Life and Learning, as it addresses more thoroughly the undergraduate classroom experience 

at MIT.  Our work is a direct continuation of that earlier effort; in many cases, we reiterate past 

proposals that were not ripe for implementation at the time, but whose execution is now essential to 

the renewal of our curriculum. 

 Because this report builds directly on the work of the Task Force of Student Life and 

Learning, the MIT community must understand that the work to be done in the coming years to 

renew the undergraduate curriculum must be seen as continuing the comprehensive educational 

reform begun here a decade ago. Strengthening the triad of education, research, and community 

remains the ultimate goal.  The success of the Institute’s efforts toward this renewal will rely on the 

                                                
1 The full charge to the Task Force is available at http://web.mit.edu/committees/edcommons/documents/charge.html. 
2 Task Force on Student Life and Learning, Report of the MIT Task Force on Student Life and Learning, Cambridge, 
Massachusetts, Massachusetts Institute of Technology (September 1998).   
Available at http://web.mit.edu/committees/sll/tf.html. 
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continued close collaboration of the offices of the Dean for Undergraduate Education and the Dean 

of Student Life. 

 As upon previous occasions when the MIT faculty took a hard look at its educational 

practice, we stand at a critical juncture. The most exciting challenges in the worlds of science and 

technology require us to reassess whether the content of our scientific education is flexible enough to 

meet those demands.  We also continue to live at a time in which undergraduates steeped in the 

fundamentals of science and technology can make a special contribution to a new array of social 

challenges and modes of cultural expression. 

 But the world is always changing.  Why now?  One answer draws us beyond the walls of 

MIT.  The challenges we observe have been widely noted throughout the nation.  America’s 

continued prosperity and national security depend on the revitalization of its universities.  The 2006 

report by the National Academies, Rising Above the Gathering Storm, identifies strengthening basic 

research and increasing the number of undergraduates trained in the physical sciences, life sciences, 

engineering, and mathematics as two of the essential building blocks in assuring the continued 

prosperity and security of our nation.3  The 2004 report by the National Academy of Engineering, 

Educating the Engineer of 2020:  Adapting Engineering Education to the New Century, notes a 

historical tendency for the evolution of engineering education to lag behind developments in 

technology and society. The report questions whether this tendency best serves the nation, and sets 

out an agenda to allow engineering education to evolve so that it can anticipate societal and 

technological changes.4  The recent report of the U.S. Secretary of Education’s Commission on the 

Future of Higher Education not only acknowledges the great accomplishments of America’s colleges 

                                                
3 Committee on Prospering in the Global Economy of the 21st Century: An Agenda for American Science and 
Technology, National Academy of Sciences, National Academy of Engineering, Institute of Medicine, Rising Above the 
Gathering Storm:  Energizing and Employing America for a Brighter Economic Future (Washington, D.C., National 
Academies Press, 2006). 
4 Committee on the Engineer of 2020, Phase II, Committee on Engineering Education, National Academy of 
Engineering, Educating the Engineer of 2020: Adapting Engineering Education to the New Century (National Academies 
Press, Washington, D.C., 2005). 
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and universities, but also catalogues serious shortcomings in America’s system of higher education; it 

calls for the entire system to be held more clearly accountable to the nation for its performance.5 

 In recent years, thoughtful leaders in higher education, business, government, and civil 

society have expressed rising concerns about fundamental shifts in the foundations of America’s 

prosperity, which has led to numerous calls to action for American higher education.  All of these 

analyses identify the role of science and technology education as a critical link – sometimes the 

critical link – in the chain of actions needed to reinvigorate the American economy.  Given these 

serious issues, MIT’s broader mission demands that we examine the Institute’s educational processes 

in light of these national concerns. 

 MIT and other American universities are examining, or have examined, their undergraduate 

educational systems.  The educational renewal efforts of these colleague institutions are often in 

response to the same set of general developments and concerns that have drawn MIT’s attention.  

We have collected many reports on these efforts and have included them in our online library.  Each 

college and university has its own particular contribution to make to the advancement of education, 

so the reforms proposed by other universities in recent years are not all of a piece.  We note one 

common trend that has affected our thinking, however.  As other universities have examined their 

own curricula, many have concluded that they must strengthen and expand their attention to science 

and technology.  This conclusion has been made manifest in many ways, from building new 

campuses to designing new curricula.   

 At many of these colleges and universities, the renewed emphasis on science and technology 

raises new challenges and opportunities for MIT, which has always specialized in these areas.  To 

what degree should MIT “lead by example” as colleges and universities that have not historically 

emphasized these areas devote more attention to them?  What about MIT’s leadership among 

                                                
5 U.S. Department of Education, A Test of Leadership: Charting the Future of U.S. Higher Education (Washington, D.C., 
2006).  Available at http://www.ed.gov/about/bdscomm/list/hiedfuture/index.html. 
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institutions that have always emphasized science and technology?  If others seek to emulate MIT, 

should the Institute strive to be even more distinctive among American universities?  

 These are all large questions, and the Task Force is not all of one mind in answering them in 

the sweeping form in which they are posed.  We are of a single mind, however, in our understanding 

of MIT’s continued contribution to the betterment of the human condition in this nation and in the 

world.  The MIT undergraduate curriculum must continue its traditional rigor while being 

adaptable to the new challenges that the Institute currently faces – and is likely to face in the future.   

 When we began our work, we recognized that MIT has been experiencing a decade-long 

period of exceptional educational innovation at the grass-roots level.  This innovation has been 

responsive to a number of factors, including the national concerns that have already been noted. 

Others, however, have been responsive to the changing expectations of our undergraduates and the 

careful research into how best to improve the learning environment of the current generation of 

students. 

 These innovations – coupled with an appreciation for the changing expectations of MIT 

students and the development of important new intellectual approaches and fields of inquiry – 

convince us that the time has come to make changes to our curriculum that consolidate what we 

have learned from a decade of educational innovation.  To some in our community, these changes – 

in the Science Requirement, the HASS Requirement, and the expansion of opportunities for 

international study – will be considered radical.  However, each is firmly rooted in years of 

exploration and deliberation at the Institute.  Therefore, the task for the Institute, as we see it, is to 

elevate innovation in undergraduate education to a new level, moving it from an activity 

championed by a dedicated cadre of reformers to one that informs all of what we do. 
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Process 

We have deliberated for two and a half years.  In the spring semester of 2004, we began with a series 

of meetings intended to inform ourselves about the current structure, process, and content of 

education at MIT.  Our exploration into the curriculum continued in the summer of 2004, 

beginning with a weeklong retreat whose work was continued in three working groups that emerged 

from the retreat.  We spent the fall of 2004 gathering input on the current state of MIT’s 

undergraduate education from a wide variety of sources.  The most extensive of these listening events 

was a series of meetings with the faculty in each academic unit of the Institute.  Throughout calendar 

year 2005, we focused on better understanding and responding to the specific issues that were raised 

in these listening sessions, particularly the two major components of the GIRs, the Science 

Requirement6 and the HASS Requirement.  A pivotal public event in February 2005 was the 

devotion of MacVicar Day7 to the preliminary findings of the Task Force, as well as a public forum 

on educational renewal at MIT.  During the spring of 2006, we continued to hone our 

recommendations while beginning a new series of meetings with various configurations of MIT 

faculty members and students.  This culminated in a campus-wide forum on the Task Force’s 

deliberations, which was held in May 2006. 

 These deliberations produced a considerable collection of written materials that describe 

current educational practices at the Institute, report on prior faculty deliberations, reflect the 

evolving thoughts of Task Force members on the key educational issues facing the Institute, and 

generally provide a bibliography in support of the Task Force’s work.  In an effort to leave a 

                                                
6 Strictly speaking, the Regulations of the Faculty do not define a single entity termed the “Science Requirement.”  
Rather, the Regulations designate three requirements that fall under an umbrella that we refer to as the Science 
Requirement.  These three requirements are the six-subject Science Core (consisting of two semesters of calculus, two 
semesters of physics, and one semester each of chemistry and biology), the two-subject Restrictive Electives in Science 
and Technology (REST), and the one-subject Laboratory Requirement. 
7 MacVicar Day is an opportunity for the campus to focus on undergraduate education, and it coincides with the annual 
naming of new Margaret MacVicar Faculty Fellows.  MacVicar Faculty Fellows are recognized for their profound 
influence on students through their sustained and significant contributions to teaching and curricular development. 
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perpetual library documenting the process of educational innovation at MIT,8 we will publish these 

collected materials online. 

 One component of the General Institute Requirements is the Physical Education (PE) 

Requirement.  We met twice with faculty and staff members in the Department of Athletics, 

Physical Education, and Recreation (DAPER) to discuss the PE Requirement and DAPER’s ongoing 

efforts to strengthen it.  This report makes no recommendations concerning reforms to the PE 

Requirement, although we commend the thoughtful, creative, and ongoing efforts to better integrate 

physical education into the total educational experience of MIT undergraduates. 

 We were assisted by many groups at MIT that have a special interest in, and insight into, 

undergraduate education at the Institute.  Two groups, in particular, deserve mention here as they 

were created at the behest of the Task Force.  The first is the Student Advisory Committee, a group 

of ten self-selected student volunteers who collected student input on the MIT undergraduate 

experience and made two reports to the Task Force.  These reports summarized the input that they 

received and distilled the recommendations for educational changes that arose from that input.9  The 

second is an augmented HASS Overview Committee (termed the “HOC+”), which met intensively 

during the spring and summer of 2005.  The HOC+ devoted its attention to a thorough review of 

the current HASS Requirement.  Those deliberations were reported to the Task Force in the spring 

of 2006 and were used to structure the discussion and recommendations that are found in Chapter 3 

of this report. 

 

                                                
8 This online library will be available at http://web.mit.edu/committees/edcommons. 
9 Student Advisory Committee to the Task Force on the Undergraduate Educational Commons, Task Force on the 
Undergraduate Educational Commons Student Advisory Committee Preliminary Report: Advising, the Humanities, Arts, and 
Social Sciences Requirement, the Communication Requirement, and the Science GIR (April 2005).  Available at 
http://web.mit.edu/committees/edcommons/students/report.html; Student Advisory Committee to the Task Force on 
the Undergraduate Educational Commons, MIT Task Force on the Undergraduate Educational Commons Student Advisory 
Committee Preliminary Report Addendum (Spring 2005).   
Available at http://web.mit.edu/committees/edcommons/students/reportaddendum.pdf. 
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Summary of Findings and Recommendations 

After reviewing MIT’s educational mission and the underlying assumptions that support it, we 

embrace the vision articulated at the founding by the Committee on the Educational Survey of the 

Faculty of the Massachusetts Institute of Technology (the “Lewis Committee”)10 and reaffirmed by 

the Task Force on Student Life and Learning.  We are also struck by the high degree of similarity 

between the challenges that were addressed by the Committee on Curriculum Content Planning (the 

“Zacharias Committee”)11 in the mid-1960s and the current set of challenges we face forty years 

later.  Among those are the rapid evolution of scientific knowledge, the increasing diversity of 

interests and backgrounds of entering MIT students, the sheer impossibility of fitting a satisfactory 

professional preparation within four years of a baccalaureate degree, tensions inherent in balancing a 

high-quality professional preparation with an equally high-quality liberal education, the critical need 

for scientists and engineers to engage with the wider public about the most pressing problems of the 

day and their possible solutions, as well as the ongoing need to renew individual subjects and the 

structure of the curriculum to address all of these challenges. 

 The past fifty years of undergraduate education at MIT have been highly successful.  The 

blueprint for the curriculum that was laid out in 1950 has since been altered a handful of times on 

the margin, but has remained guided by a constant set of principles.  It is a focused curriculum that 

not only gives special attention to science and technology, but also is inextricably linked to an 

aspiration to produce well-rounded graduates who are leaders in their private and public lives.  The 

general educational blueprint that was described by the Lewis Committee preceded the upheaval 

spawned by the launch of Sputnik and provided a steady beacon as science, technology, and society 

changed in the following years.  The curriculum continues to empower our undergraduates to 

                                                
10 Warren K. Lewis et al., Report of the Committee on the Educational Survey to the Faculty of the Massachusetts Institute of 
Technology, Cambridge, Massachusetts, Massachusetts Institute of Technology (1949).  [Hereafter referred to as the 
Lewis Report.]  Available at http://libraries.mit.edu/archives/mithistory/histories-offices/lewis-com.html. 
11 Jerrold R. Zacharias et al., Report of the Committee on Curriculum Content Planning to the Faculty of the Massachusetts 
Institute of Technology, Cambridge, Massachusetts, Massachusetts Institute of Technology (May 1964).  [Hereafter 
referred to as the Zacharias Report.] 
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become active participants in the research teams that confront the great scientific challenges that we 

face today – including challenges that Lewis and his committee could hardly have imagined. 

 We also note, with no small pride, that MIT’s curriculum continues to prepare graduates for 

careers and lives that are varied and rewarding.  MIT undergraduates go on to further graduate 

education at a much higher level than those of our peers, which is just one indicator of the extent to 

which students educated at MIT are being prepared to pursue their intellectual passions with even 

greater depth and rigor.  Institute graduates pursue careers that take them far from their original 

majors, which are overwhelmingly in science and engineering.  They naturally progress to become 

entrepreneurs, business leaders, engineers, physicians, and research scientists.  Long after they have 

left MIT, alumni report that creativity and the ability to deal with new challenges were two of the 

greatest contributions that MIT made to their adult lives.12 

 In short, by maintaining an education grounded in the fundamentals of science, yet well 

seasoned with a sophisticated understanding of human culture, MIT has fostered an environment 

that educates students who are well rounded and well prepared to address a wide variety of 

challenges later in life.  We have not disappointed William Barton Rogers. 

 Being in the midst of an institution as complex as MIT – and one that is never satisfied with 

its accomplishments – it is often difficult to appreciate the strides made in MIT’s education over the 

past half-century, and the altogether new stage on which MIT now acts.  That is why the remarks 

made over a year ago by Alison Richard, the vice chancellor of the University of Cambridge, at the 

inauguration of our current president, Susan Hockfield, are so helpful in framing our current 

circumstances.  Reflecting on the literal meaning of the words that form the initials, “MIT,” Vice 

Chancellor Richard noted how inaccurately they characterized the institution we now inhabit: 

                                                
12 MIT undertakes an extensive program of educational research that, among other things, gauges the performance of our 
overall educational process and compares it with results at other universities.  We thank the Provost’s Office of 
Institutional Research for sharing the results of these studies with us, particularly Lydia Snover, Director of Institutional 
Research, and Gregory Harris, Senior Research Analyst. Elsewhere in our report, we make reference to enrollment 
statistics that were generously provided to us by Associate Registrar Ri Romano. 
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Massachusetts ...  In the academic year 1864–65, the Institute had 72 students.  Of 
those 72, just five were from outside the Commonwealth of Massachusetts.  Today, 
the Institute has over 10,000 students, and less than 1,000 come from Massachusetts.  
By contrast, about a quarter of MIT’s students are from outside the U.S. altogether.  
At the risk of stating the obvious, this is no longer a local school!  

...  Institute of ...  Here, MIT has traveled just as far as it has traveled from 
Massachusetts.  The world knows MIT to be a great university.  It is an institution, 
rather than an institute, with a grand array of institutes within the institution, five 
schools, close to 1,000 faculty members, a great library system, 41 athletic teams, and 
almost 100,000 alumni.  A great university, indeed. 

...  Technology ...  In a speech in 1865, Dr. Jacob Bigelow, vice president of the 
Institute in that year, argued that the pursuit of raw, pure knowledge was pointless.  
There is simply too much to know.  A classical education might be of value in 
disciplining the mind, he said, but other, useful subjects could fulfill the same 
function.  To MIT’s founders, the ‘Arts’ meant essentially the processes and 
techniques of applied science. 

Today, three-quarters of MIT undergraduates study literature, and the University 
celebrates its strength and achievements in the humanities, social sciences, and the 
literary, visual, and dramatic arts, alongside global distinction in fundamental 
science, engineering, and technology.13 

 

 If the curriculum has taken us this far, why suggest changes?  As successful as MIT’s 

curriculum has been, a number of tensions pull at the fabric of its educational plan.  MIT’s general 

curriculum and the specific subjects that populate it are robust enough to withstand the momentary 

tensions that always buffet healthy universities.  Looking ahead, however, many of the most 

challenging tensions we now face show no signs of abating.  Consequently, while we do not believe 

that many radical changes are needed in MIT’s curriculum, we do believe strongly that MIT will 

retain its leadership position among the world’s universities only if it alters the curriculum to address 

those tensions, which arise out of changes in the nature of science, in culture and society, and in the 

student population.  Far from radical, the changes we recommend have been debated at the Institute 

for many years before our own Task Force was charged. 

                                                
13 Alison Richard, “Remarks on Behalf of the Academic Community on the Occasion of the Inauguration of Susan 
Hockfield, Sixteenth President of MIT,”  (speech, Massachusetts Institute of Technology, Cambridge, Massachusetts, 
May 6, 2005). Available at http://www.admin.cam.ac.uk/offices/v-c/speeches/20050506.html. 
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 Any thorough review of the current educational scene at MIT quickly comes upon a host of 

faculty and staff members who have been hard at work trying to understand the societal changes that 

affect MIT’s mission, as well as to experiment with innovative responses to these challenges.  

Therefore, there is another answer to the question of “Why change now?”  Over the past decade, a 

considerable number of MIT faculty members and staff have worked diligently to address the 

educational challenges that face the Institute anew.  They have hit upon a variety of innovative 

approaches to education that should be generalized in order to reach a broader audience than is 

currently possible.  Many of these efforts have reached the limits that even energetic entrepreneurial 

faculty members can surmount.  To expand these efforts further and to foster new ones require 

efforts that are inherently more collective, such as changing graduation requirements, designing new 

teaching facilities, and generally rallying the entire educational community at MIT to this enterprise. 

 Consequently, the changes we recommend emerge directly from an ongoing educational 

conversation at MIT that spans many years.  What separates past educational conversations from the 

present one is that we hope to combine all of these disparate efforts into a shared Institute-wide 

endeavor – one that rallies the entire faculty, administration, student body, Corporation, and alumni 

into a period of common educational renewal at the Institute. 

 Here are the concerns we wish to address and the common paths we wish to explore: 

 First, science and technology have advanced in such a way over the past fifty years that the Science 

Requirement has become overly prescriptive and too narrow in focus.  Since the requirement no longer 

provides MIT students with the type of preparation in the fundamentals that they need, we 

recommend a new requirement that broadens the scope of subjects that are considered as part of the 

core. 

 We propose that all MIT undergraduates continue to complete two semesters of calculus and 

one semester of classical mechanics. To complete the core curriculum in science, mathematics, and 

engineering, a student will choose the remaining five subjects from among six categories.  These 
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categories will be populated with a small number of subjects that will provide a solid foundation for 

future study and a broad introduction into the nature of modern science and technology.  These 

areas are chemical sciences, computation and engineering, life sciences, mathematics, physical 

sciences, and project-based first-year experiences.  (However, we should also state at the outset that 

this more flexible Science, Mathematics, and Engineering (SME) Requirement will remain one of 

the most prescriptive and rigorous general science requirements in the United States.)   

 Second, the Humanities, Arts, and Social Sciences (HASS) Requirement has become overly 

complicated and fails to create an environment in which the study of the arts, culture, and society is widely 

valued.  Therefore, we recommend that the HASS Requirement be restructured to provide a more 

common experience in the first and sophomore years and to solidify more advanced work in HASS 

fields, particularly in the junior and senior years.   

 Specifically, we propose that all first-year students complete a “first-year experience” subject 

that will introduce students to one of a limited number of important topics in the realm of human 

society, culture, and self-expression.  These first-year experience subjects not only will introduce the 

class participants to important intellectual issues, but also will sponsor Institute-wide events – such 

as speakers, films, and symposia – to help enlarge the intellectual space that is occupied by these 

topics at the Institute.  To complete the introductory phase of the HASS Requirement, 

undergraduates will take two other subjects that will introduce them to fundamental material in the 

humanities, arts, and social sciences, which may be of a more disciplinary nature.  As well, these 

subjects will provide grounding in the skills necessary to pursue further work in these areas, such as 

giving special attention to writing, speaking, and using libraries.  By having students take one class in 

each of the three HASS components (Humanities; Arts; Social Sciences) during this foundational 

phrase, the new requirement will ensure that every MIT graduate has pursued at least an 

introductory level of inquiry into the different methods and disciplines that structure the study of 

human organizations, achievements, and creativity, and has some awareness of the breadth and 
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diversity of such study.  Because the foundational phase will continue to include the demonstration 

of proficiency in written expression, it also will include expository writing.  The remainder of the 

HASS Requirement will consist of a concentration component that is formally identical to the 

current system, but imbued with renewed energy and attention from the sponsoring units. 

 Third, the international environment is such that we must reduce the barriers that have prevented 

our undergraduates from becoming comfortable with the cultures, attitudes, and norms of other nations 

and peoples.  If there is one major topic that competes with an overhaul of the GIRs for the attention 

of the faculty, it is the topic of global education.  For many years, MIT’s participation in solving 

problems of international import has been well recognized, but preparing undergraduates for the 

global involvement of their future lives has not been a high Institute priority.  This must change.  It 

is imperative that every MIT undergraduate understand the global context in which their future lives 

and careers will unfold.  Students must also be comfortable working and living in settings in which 

they must adapt to differing values, traditions, assumptions, attitudes, and norms that will arise from 

cross-cultural contact within a new global economy.  First, the Institute must devote more attention 

to nurturing the many excellent programs of international education that have already arisen 

through the largely grass-roots initiative of the faculty and staff; second, the Institute administration 

and faculty must find ways to ensure that any MIT undergraduate who wishes to include a serious 

international experience as part of his or her baccalaureate education may do so. 

 Fourth, the revamping of the common curriculum presents the ideal opportunity for the Institute 

to devote serious attention to rebuilding the infrastructure that supports its core undergraduate educational 

mission.  Here, we mean both a physical infrastructure and human expertise.  The past decade has 

witnessed a burgeoning of creative educational activity at the Institute that has led to new innovative 

subjects, new ways of teaching existing subjects, and pressures to change the curriculum to 

incorporate these innovations into standard practice.  Yet, the physical infrastructure, especially 

classrooms, has not kept pace with these innovations and will be substantially inadequate to 
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accommodate the changes we propose in the GIRs.  MIT possesses a highly diverse student body, 

which is both a reflection of the changing demographic reach of our education and a source of 

educational strength for our undergraduate program.  In the coming years of formal reform, we must 

intently monitor the effects of these reforms on the character of diversity on campus, while ensuring 

that they enhance educational opportunities.  Finally, the past decade of educational innovation has 

also introduced many MIT faculty members and administrators to the value of working with a cadre 

of professional educational researchers, who can help design and implement assessments and then 

diffuse successful innovations throughout the Institute.  This experience convinces us that a scientific 

approach to educational assessment and renewal should infuse all of MIT and that the stature of this 

activity should be raised at all levels. 

 

MIT’s Educational Mission 

MIT was founded as the country was being drawn into its national tragedy of a civil war.  The 

juxtaposition of the war and MIT’s founding provides an apt illustration of why the idea of a new 

type of institution of higher education – dedicated to educating young men and women in a 

distinctive way – was so compelling at the time.  The war itself was fought with modern weapons 

made possible only because science and technology had been harnessed in the industrial age to 

multiply many-fold the power of human agency.  Although the weapons changed rapidly, human 

attitudes changed more slowly, leading to previously unimaginable battlefield horrors. 

 The plan for MIT developed over a number of years prior to its chartering in 1861. Central 

to that plan, however, was always a belief that the new industrial age required leaders to be educated 

in a new way – one radically different from the classical education of the day that greeted the select 

few men, and fewer women, who attended college.  The MIT plan was shaped specifically for leaders 

of a new society who would lead in the forging of tangible goods, which would vastly extend the 

power of humans over the natural world.  The plan celebrated practical education and eschewed 
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dilettantism.  Yet, MIT’s primary founder, William Barton Rogers, hoped that the Institute’s 

graduates would not only find new, efficient ways to manufacture the goods that stoked a new 

industrial order, but also would take the lead in helping society guide technology toward its more 

beneficial applications.  This aspiration was summarized in MIT’s motto, mens et manus – mind and 

hand.  Consequently, a profound ethical imperative has been deeply imbedded in the identity of the 

Institute from its founding. 

 The need for an undergraduate education focused on science and technology – both in its 

practical applications and in its ethical implications – is at least as great now as it was at MIT’s 

founding; while the need for an expanded vision of such an education is at least as great now as it was 

in the mid-1900s, when the Lewis Committee directly confronted problems that arose from the 

narrowing of MIT’s undergraduate education as the twentieth century progressed. 

 In the ensuing half-century since the Institute faculty last took a comprehensive look at the 

entirety of MIT’s undergraduate education, the impact of science and technology on the lives of all 

inhabitants on the planet has only grown.  Scientific literacy and technological innovation are now 

universally recognized as part of a small set of necessary conditions for robust economic 

development.  Today, the effect of science and technology on the lives of human beings is so great 

that scientific advances are impossible without the active involvement of governments and the 

popular understanding of science by citizens. 

 The relevance of MIT’s distinct approach to undergraduate education has also grown.  

MIT’s special brand of education does not simply occupy a quirky niche of the higher education 

universe.  Because of the tight interweaving of science, technology, culture, and society, MIT’s 

undergraduate experience offers lessons about undergraduate education, in general, for all who are 

concerned about educating citizens of the modern world. 

 Still, we have a special concern for education that gives a privileged place to science and 

technology. Therefore, we must consider how science and technology have changed in recent years 
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and what those changes imply for an undergraduate education that takes science and technology as 

its starting point.  Science and technology are changing – and so must MIT’s education, if it is to 

remain relevant. 

 In its comprehensive examination of the undergraduate experience less than a decade ago, 

the Task Force on Student Life and Learning undertook a serious study into the history of the 

Institute and how the Institute’s mission had played out in practice.  Following that study, the Task 

Force articulated what it considered to be the general educational mission of MIT as follows: 

The Massachusetts Institute of Technology is devoted to the advancement of 

knowledge and education of students in areas that contribute to or prosper in an 

environment of science and technology.  Its mission is to contribute to society 

through excellence in education, research, and public service, drawing on core 

strengths in science, engineering, architecture, humanities and social sciences, and 

management.  This mission is accomplished by an educational program combining 

rigorous academic study and the excitement of research with the support and 

intellectual stimulation of a diverse campus community.14 

 

 Like any assemblage of MIT faculty convened to consider the lofty aspirations of our 

educational program and to articulate those goals to the world, we wrestled with this mission 

statement to understand whether it actually conveyed the essence of our educational task and 

whether it could be further improved.  Though some might choose different ways of expressing the 

ideas conveyed herein, we concluded that this statement provides a very useful re-articulation of 

MIT’s historical educational mission in a modern context.   

 The first two sentences of this mission statement set out a broad agenda, but one that 

nonetheless privileges science and technology as a touchstone.  The final sentence, which may seem 

                                                
14 Task Force on Student Life and Learning, p. 10. 
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to be all things to all people, in fact makes a distinct statement about how we view undergraduate 

education in the context of a research university.  Many research universities view undergraduate 

education uneasily, almost apologetically; MIT embraces the research enterprise as being central even 

for our undergraduates, since that is the best way for students to encounter the realms of the 

unknown and to experience firsthand the thrill of discovery.  Certainly, the undergraduate years are a 

time of general exposure to a wide variety of intellectual traditions solely for the sake of developing 

one’s mental capacities and enriching one’s understanding of multiple perspectives and contexts.  

Nonetheless, we are driven to engage undergraduates in hands-on experiences with material, 

especially those on the frontiers of knowledge. 

 The Task Force on Student Life and Learning not only provided a statement of MIT’s 

educational mission for the turn of the twenty-first century, but also reminded the community of a 

set of eight principles that have guided the development of MIT as an educational institution to this 

point. The task force also suggested that three new ones will join these, making eleven key principles 

in all.   

 The first four principles came directly from Rogers and the founding generation of MIT’s 

leadership:15 

1. The educational value of useful knowledge.  In a clear dissent from the common view of 

higher education of his day, Rogers believed that science and technology were legitimate 

foundations of higher knowledge in an industrial society, and that students would benefit 

from the motivation of striving toward a useful goal. 

2. Societal responsibility.  When Rogers founded MIT in 1861, one of his key principles was 

that “a place must be made for the young man [or woman] who wishes to apply the fruits 

of scientific discovery to the satisfaction of human wants.”  Employing “useful knowledge” 

                                                
15 The description of the following principles is taken directly from Chapter 1 of the final report of the Task Force on 
Student Life and Learning. 
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to harness the power of technology was at the heart of MIT’s important contribution to 

society in the latter half of the nineteenth century. 

3.  Learning by doing.  Rogers believed that students should appreciate concrete conclusions 

drawn from factual data.  He emphasized active learning through which students must seek 

out new information, thereby converting personal experience into knowledge.  Since its 

founding, MIT has been a leader in the educational use of laboratories, shops, and 

computational resources, as well as the inclusion of undergraduates in research activities. 

4. Combining a liberal and a professional education.  From its founding, MIT has sought to 

provide a balanced education that combines professional education at the undergraduate 

level with components of a liberal education.  Rogers believed that the development of 

technical proficiency was not enough, and that higher education ought to enable a person 

to participate effectively in “the humane culture of the community.”  

 

 The next four principles were given voice in the Lewis Committee report and helped to 

enlarge the scope of MIT’s impact on the larger society in the half-century following the second 

World War: 

5. Education as a preparation for life.  Education is more than intellectual development.  To 

provide students with an education that better prepared engineers to function as 

professionals, the Lewis Committee recommended that MIT broaden the curriculum and 

create a School of Humanities and Social Sciences.  The Lewis Committee recognized that 

the total environment in which a student’s education takes place is important, and it 

remains so today.   

6. The value of fundamentals.  The Lewis Committee emphasized that a technical or 

professional education should be based on the fundamental principles in each field, quoting 

Rogers, who wrote, “The most truly practical education, even in an industrial point of view, 
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is one founded on a thorough knowledge of scientific laws and principles.”  MIT has 

consistently striven to keep its educational programs focused on the fundamental principles 

that underlie the specific field of study.   

7. Excellence and limited objectives.  This principle was stated by the Lewis Committee in three 

parts: “First, in accordance with Rogers’ belief in the dignity of useful knowledge, the 

educational program has been designed at all times to fit men [and women] for direct 

contribution to the needs of the society of their day.  Second, effort has been limited to 

fields that could contribute to or profit from an environment in which the predominant 

concern is with science and technology.  Third, major activity has been confined at all times 

to those fields in which there appeared to be opportunity for the Institute to use its 

resources effectively.” 

8. The unity of the faculty.  One attribute that distinguishes MIT is a single Institute-wide 

faculty.  This unity of the faculty is based on mutual professional respect and a shared 

educational responsibility.  As the Lewis Committee stated, “There is a common Faculty 

responsibility for educational policy and operations in all phases of educational work at the 

Institute.”16  The Committee affirmed that the entire MIT faculty was responsible for the 

education of undergraduate students.  The reasons for this are twofold: first, to ensure that 

the undergraduate program is balanced; and, second, to ensure that the undergraduate 

program keeps pace with intellectual frontiers represented by the research activities of the 

entire faculty. 

 

 The final three principles emerged during the deliberations of the Task Force on Student 

Life and Learning, articulating factors that were particularly relevant to education in a residential 

environment.  These were:  

                                                
16 The Lewis Report, p. 66. 
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9. An integrated “triad” of academics, research, and community.  Academics establish a place for 

rigorous study of the fundamentals of science, engineering, the social sciences, and the 

humanities, as well as a format for developing problem-solving skills, familiarity with 

quantitative and qualitative analysis, historical and literary insight, and an understanding of 

the scientific method.  Participation in research develops both the foundation for 

professional competence and the opportunity for learning by doing.  Through interaction 

with faculty and students within the community, students become familiar with the 

responsibilities of citizenship, hone communication and leadership skills, and gain self-

mastery.  Although each component of the triad is a distinct area of a student’s education, 

the contribution of each reinforces and adds to that of the others.  To provide a uniquely 

excellent education, MIT must bring students and faculty together to learn from one 

another through academics, research, and community. 

10. Intensity, curiosity, and excitement.  These define the ethos of the Institute and propagate 

into all of its educational activities.  Intensity, curiosity, and excitement are integral parts of 

the MIT experience.  More than anything else, they represent a shared rite of passage for its 

students and faculty.  Although some aspects of the curriculum’s pace and pressure should 

be examined and revised to ensure that student time is allocated wisely, MIT recognizes 

that the overall level of intensity, curiosity, and excitement represents a defining value of 

the Institute – and of an MIT education. 

11. Diversity.  The diversity of the Institute’s students, faculty, and staff is critical to our 

educational mission.  MIT has always been, and should remain, a meritocracy where 

intellectual achievement and capability are paramount.  Within this context, diversity of the 

community will serve to enhance the educational experience through interaction with, and 

exposure to, people with different experiences, beliefs, and perspectives.  This will become 

an increasingly important aspect of the educational experience as society and industry 
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become more diverse and international.  In striving to encourage diversity within its 

community, MIT must also endeavor to maintain an environment in which such diversity 

is appreciated and in which every student has a sense of place. 

 

 The first eight principles – those associated with MIT’s founding and with the Lewis 

Committee – are so ingrained in the culture of MIT that they hardly need further articulation.  The 

set of three new principles, which were enunciated by the Task Force on Student Life and Learning, 

has been embraced campus-wide over the past decade.  These three new principles have been 

essential in guiding the Institute as it engaged in a program of significant structural and capital 

renovation, making the academic community in Cambridge more vibrant and interactive.   

 As an exercise to help us internalize the historic principles that have guided MIT’s 

undergraduate education the past century and a half – and to begin a dialogue with the faculty on 

how we should steer the educational commons in the future – we ended our first deliberations by 

rearticulating these ideas in light of more contemporary sensibilities.  We distilled these eleven 

historical principles into five major themes, which we brought to the faculty. By and large, they 

agreed that the following five principles capture the spirit of the education MIT intends to foster: 

1. A persistent passion for learning.  In their role as mentors and teachers, MIT faculty members 

share their love of learning with their undergraduates.  They encourage students to be 

reflective individuals, understanding how the various elements of their undergraduate 

program fit together and what these elements mean in their own lives.  They encourage 

students to develop and reflect upon their own educational visions, which will serve them 

here at MIT and beyond.  Faculty members develop a culture that prepares these students for 

a lifetime of intellectual development.  That culture emphasizes the value of creative 

thinking, critical thinking, and learning through problem solving, practices that will serve 

students well as they assume leadership roles in the society of tomorrow.   
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2. Intellectual diversity.  MIT has a unified faculty that takes corporate responsibility for the 

general education and welfare of students.  As a consequence of its own intellectual diversity, 

the faculty expects MIT students to develop diverse perspectives and the ability to combine 

multiple modes of inquiry to address fundamental questions and problems.  Although 

science and engineering are fundamental components of our culture, they combine with the 

social sciences, the humanities, and the arts to form the core of modern higher education.  

By the time they graduate, MIT students will be at least familiar with each of these core 

areas.   

3. An innovative approach to core knowledge.  MIT students are expected to develop a mastery of 

the factual and conceptual underpinnings of their chosen field of specialization.  However, 

the nature of these fields is constantly changing, and MIT students will be expected to be 

pioneers in this evolutionary process.  To prepare them, the MIT faculty encourages students 

to venture off narrow educational pathways.  Beyond exposure to a diverse set of ideas 

through the educational commons, students are expected to embrace the kind of 

interdisciplinary thinking that recognizes complexity and drives innovation. 

4. Collaborative learning.  Although MIT continues to value independent learning, there is an 

increasing emphasis here on collaborative research and design.  Such initiatives underscore 

the importance of developing diverse perspectives and working as part of a community to 

address important problems. 

5. Education for responsible leadership.  An MIT education should be designed to encourage 

students to assume leadership roles in a global society.  To be successful in those roles, they 

must develop personal priorities and a code of ethics to guide their future actions.  MIT’s 

focus on science and technology provides special opportunities to encourage students to 

reflect on the impact of science and technology on modern society and to shape 

technological innovation responsibly. 
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 In short, an MIT education is one grounded in science and technology that ignites a passion for 

learning, provides the intellectual and personal foundations for future development, and illuminates the 

breadth, depth, and diversity of human knowledge and experience, in order to enable each student to 

develop a coherent intellectual identity.  Collectively, such students can lead the world in developing 

technologies creatively and using their talents to improve the state of the natural world and humankind. 

 

 Our early consultations with our colleagues and students confirmed our strong initial sense 

that themes such as these are not sufficiently well communicated to MIT undergraduates.  Ideally, 

the first year will begin with a dialogue between new students and faculty about this philosophy.  

More importantly, students must be encouraged – and given the time – to reflect on this philosophy 

and become active participants in the educational process throughout their tenure as undergraduates.   

 We consider our own report to stand directly on the shoulders of the report of the Task 

Force on Student Life and Learning.  Having now rearranged much of MIT’s administrative 

structure and made significant improvements to its physical environment in the service of creating a 

more robust community, we believe the Institute is in a position to complete and extend the work of 

the Task Force on Student Life and Learning.  In particular, that task force drew the attention of the 

MIT community to the distinct gains that emerge when we are engaged in an educational setting 

that draws on the community itself as a resource.  The changes that resulted mostly, but not entirely, 

affected education that occurs outside the classroom.  Readers of this report will immediately 

recognize that we focus more on experiences that occur within the classroom and the formal 

curriculum.  However, many of these proposals – such as encouraging the expansion of project-based 

subjects in the first year or engaging more thoroughly with the global nature of modern life – will 

have no chance of succeeding without the renewed attention to the quality of community life that 

the Task Force on Student Life and Learning inaugurated. 
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Educational Goals 

President Vest’s charge to the Task Force asked us to relate MIT’s educational mission to a series of 

educational goals that apply to all of our undergraduates.  These goals, stated at the most general 

level, are fairly simple.  First, every MIT undergraduate will be equipped with a broad understanding 

of and easy facility with the most important concepts in modern science and technology.  Second, 

every MIT undergraduate should be expert enough in the application of a subset of these concepts to 

be able to pursue successfully a challenging major in science or engineering.  Third, every MIT 

undergraduate should be knowledgeable enough about the “humane culture of society” and adept 

enough in social interactions to participate as an effective citizen and innovator.  Fourth, every MIT 

undergraduate will have participated in at least one instance of new discovery through research in a 

setting such as the Undergraduate Research Opportunity Program (UROP), writing a senior thesis, 

or serving an internship in an international laboratory. 

 For those of us who are deeply enmeshed in the culture of MIT, it is easy to view these 

general goals as being self-evident, just as it is possible to view the mission statement as 

unremarkable.  Nonetheless, within the context of a wider universe of American higher education, 

these general goals are deeply consequential as they highlight one set of aspirations over another.  For 

instance, the goal of new discovery signals that we regard research on the frontiers of knowledge as 

integral to the undergraduate experience, not something to be deferred to graduate school, which 

often is the case elsewhere.  We expect all MIT students to be expert enough with the concepts of 

their general education to use them in creative ways.  This almost immediately causes us to value 

more instrumental styles of education, compared to many other universities.   

 MIT has a set of goals that help guide the education provided for its students.  Students who 

come to study at MIT have their own goals, which are more or less aligned with the Institute’s.  

When we examine the early history of MIT, we see that the faculty largely took it for granted that 

the goals of its students were relatively constant, fitting well with a relatively homogeneous style of 
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education.  The great curricular reform efforts pursued by the MIT faculty in the twentieth century, 

launched by the Lewis Committee and the Zacharias Committee, were partially motivated by the 

desire to match a set of more heterogeneous goals and backgrounds that students were bringing to 

campus with a more varied curriculum and an array of learning environments.   

 We believe that the insights of these two great committees were correct.  However, we 

recognize that our student body harbors diverse academic goals that are consistent with MIT’s 

historical mission.  Therefore, it is critical that students and faculty alike explicitly define how the 

aspirations of each individual student can best be achieved through the focused set of goals that MIT 

is best situated to accomplish. 

 As we propose adding more flexibility into MIT’s core curriculum, we realize that it will 

become even more important for individual MIT students to be more explicit about their own 

particular educational goals.  From the moment they step on campus, students must begin to 

develop these goals.  The curricular changes we propose in later chapters, particularly to the Science 

Requirement, will offer students important academic choices upon their arrival at MIT; these 

choices will make the pursuit of some academic paths considerably easier than others. 

 Consequently, the faculty not only must better articulate the curriculum goals to students, 

but also must help students better articulate their own academic goals to themselves, their parents, 

and their advisors.  The faculty bears the responsibility of ensuring that undergraduates begin 

considering their academic path from their earliest days at the Institute and that their advisors be 

proficient in providing appropriate advice as they discover what that path will be.   

 

Educational Content and Structure 

The pragmatic goal of all our deliberations has been to designate the content and structure of MIT’s 

common undergraduate curriculum.  In considering how best to do this, we find it necessary to 

think in terms of three large domains that constitute the raw material with which we work.  The first 
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domain is science and technology; the second is human history, culture, and society, broadly 

defined; and the third is the students who come to the Institute expecting their lives to be 

transformed by completing an undergraduate education at MIT.  Each of these domains has been 

shifting under our feet, necessitating a reconsideration of our general education.   

 

Changes in science 

Our current general science and technology curriculum serves many students very well.  While 

providing a solid foundation on which to build a satisfying education in the major programs, it has 

also provided a general education into many major currents of modern science and technology.  

Science is changing, however, and we must not let our general science education become a museum 

piece.  The range of topics that now constitute what every “scientifically literate” individual should 

know has grown immensely, the specific tools required of majors has grown larger, and the most 

exciting developments in science and technology often fail to respect traditional disciplinary 

boundaries. 

 Throughout our deliberations, we have become especially concerned about two related 

developments in science and technology over the past fifty years that have added considerable strain 

to the structure of the Science Requirement.  The first is the broadening scope of these domains and 

an expansion of what is considered to be “fundamental” in each.  The second is the growing 

importance of discoveries that breach the barriers that separate the traditional academic disciplines 

and that make interdisciplinary approaches to science and engineering education more important 

from the outset. 

 The Science Requirement currently fulfills two needs within the larger curriculum of MIT.  

First, it supplies a large amount of prerequisite knowledge that the great majority of undergraduates 

will use in their majors.  This is a direct consequence of the Lewis Committee’s principles of 

grounding the MIT education in “fundamental knowledge.”  Students must master this prerequisite 
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knowledge in order to rapidly accelerate into these programs once they become sophomores.  

Second, the Science Requirement educates all students on modern science, regardless of their major 

or career choice, equipping them with a unique perspective on the world as they become citizens of a 

democratic society. 

 The quantity of fundamental knowledge has grown well beyond the confines of the current 

Science Requirement.  As we canvassed the faculty about the scientific fundamentals on which 

professional programs are based and about which all scientifically literate citizens should be 

conversant, we clearly heard a wider array of subjects than are currently included in our Science 

Requirement.  In addition to the current subjects – which indisputably contribute to fundamental 

knowledge in science and technology – we have heard strong arguments that the list also should 

include subjects such as probability and statistics, neuroscience, and algorithmic reasoning and 

computation. 

 Not only have we heard that different subjects could be added to the fundamental core, but 

also that different approaches to scientific and technical questions belong at the base of a rigorous 

technical education.  Many of these approaches are multidisciplinary, which is nearly impossible to 

consider in a core that is thoroughly disciplinary. 

 When knowledge grows, a natural temptation is to take the easy route by simply piling new 

requirements on top of the old.  However, as we have heard time and again, the MIT curriculum is 

already bursting at the seams.  Therefore, we are faced with the need to provide for a greater coverage 

of “fundamental science” within the core science curriculum without increasing the footprint of the 

Science Requirement within the four years at MIT.  We can do this by first making it absolutely 

clear what everyone must master.  Second, we must establish principles to guide students as they 

branch off to acquire fundamental scientific knowledge.  We believe our proposal to replace the 

current Science Requirement with a new core curriculum in science, mathematics, and engineering 

accomplishes that goal. 
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Changes in culture and society 

The previous discussion on the changing nature of science and technology proceeded as if these 

developments were divorced from a wider array of changes in culture and society.  Yet, if we are to 

take our lead from the Lewis Committee report, we must always keep in mind that science and 

technology are closely involved with culture and society.  MIT is uniquely positioned as a place 

where students and faculty can explore together the ground on which science, technology, culture, 

and society intersect. 

 When the Lewis Committee report was written, the world was awestruck by the devastating 

potential contained in the most notable contemporary achievement of science and technology: the 

atomic bomb.  Harnessing the power of the atom for peaceful, constructive purposes was a project 

that manifestly required the cooperation of scientists and average citizens.  Furthermore, although 

harnessing atomic power for peaceful purposes was the most urgent issue bringing scientists and 

average citizens into a close embrace, it was not the only one.  The Lewis Committee recognized that 

many realms at the intersection of technology and human culture would have direct and massive 

consequences for the welfare of the planet.  It was therefore important that scientists be mindful of 

their larger social and cultural context, even when doing basic research.  Thus, the Lewis Committee 

called for MIT to take seriously the necessity of ensuring that each undergraduate received a “well-

rounded” education. 

 The nuclear threat continues, even if it is now cast in a new geopolitical context.  

Supplanting anxieties about “the Bomb” in the minds of many Americans have been other concerns 

that also map directly onto developments in science and technology.  These newer anxieties have real 

consequences, both for society in general and, through a number of feedback loops, for science and 

engineering in particular.  The anxieties that arise over the threat of global terrorism are fueled by 

the knowledge that terror networks often seek to harness a wide range of high-tech weapons to meet 

their ends and to use techniques made possible by advances in electronics, transportation, and 
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biology to deliver them.  In an entirely different realm, the moral dilemmas that arise from biology 

now being more amenable to scientific and technological manipulation have presented challenges for 

scientists who wish to push further in advancing biology for the benefit of humankind.  We witness 

this in the debates across the country on the content of high-school biology curricula in the question 

of whether stem cell research should be encouraged or banned, and in the controversy over the 

genetic modification of crops. 

 Even social concerns that are not obviously scientific and technological at their core have 

essential technological roots.  For instance, in an age when unemployment and interest rates are 

historically low, Americans continue to tell pollsters that the state of the economy is the most 

important problem facing the nation.  Why is this?  The correct answer has many components, an 

important one being the rise of globalization, which has raised the specter of competition against 

economies with low wages and lax environmental laws.  But what makes this sort of globalization 

possible?  Among other things, the Internet has created an infrastructure that allows information to 

flow anywhere in the world almost instantly; advances in transportation and logistics have made it 

possible to move physical goods between any two points on earth in a matter of hours.  (And, of 

course, many critics have argued that technology has largely encouraged the economic exploitation 

of the developing world, to the benefit of the West.) 

 These examples suggest how politics and economics are inextricably linked with science and 

technology, but there are numerous examples where advances in science and technology have 

transformed creative expression and made a significant impact on culture.  Cultural collaborations 

are more common and occur more quickly in a world of fast, reliable transportation and ubiquitous 

electronics.  The differing roles of artist and audience have changed, as well. 

 MIT is a place where the consideration of topics like these has a natural home.  Indeed, the 

expansion of the humanities, arts, and social sciences at MIT over the past half-century, in scope and 

in stature, has made the Institute an international magnet for scholars interested in understanding 
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the ground on which science, technology, culture, and society intersect.  Although this meeting 

ground is most robust in the areas of faculty research and the education of graduate students, it is 

uneven at the undergraduate level – which is an opportunity awaiting greater exploitation. 

 

Changes in MIT students 

As we have deliberated on how best to craft a new set of GIRs, we have tried to be mindful of the 

fact that our education does not happen among a generic group of students who remain unmoved by 

the context in which they were raised.  We have an obligation to make technologically oriented 

problems compelling to the current generation of high-school graduates and to the generations yet to 

come.  If we are to engage the brightest minds of future generations, MIT’s education must change 

to reflect their prior preparation and concerns. 

 By virtually any measure, MIT undergraduates have changed substantially over the past four 

decades.  Some of this change is readily apparent when walking around campus.  In 1960, 99 

percent of MIT’s undergraduates were white and 97 percent were men.  Now, half of MIT’s 

undergraduates are non-white, and almost half are women.  Other changes are just as substantial, 

even if they are not so obvious to the casual observer.  Students now coming to MIT have had a 

broader experience in secondary education, a larger range of life experiences, and a wider array of 

career ambitions.  These changes present us with a collection of challenges and opportunities as we 

remake MIT’s common undergraduate experience. 

 The types of majors that entering MIT undergraduates wish to pursue and the precise 

demographic mix of students have always fluctuated from year to year.  These changes go beyond 

simple short-term fluctuations; rather, they relate to long-term secular trends in society and in MIT’s 

conception of itself, which must be factored into any consideration of MIT’s undergraduate 

curriculum. 
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 The societal changes that have affected MIT’s undergraduate experience since the 1960s are 

profound, including the following:  the greater fraction of women going to college and the larger 

fraction of students interested in science and technology who are women; expanded opportunities 

for minority students as a consequence of the civil rights movement; a greater fraction of students’ 

parents who went to college; a decline (and nascent rebound) in the quality of public-school 

education, including science and mathematics; a continuing decline in interest among high-school 

students in engineering careers; a growing nationalization (and possible internationalization) of the 

market for undergraduate education; as well as a growing interest in “hands-on” learning, integrated 

learning, and “making a difference” through one’s education.   

 MIT has responded to these trends on the margin as its educational offerings have evolved.  

The question before us now is whether we will consider changes that are more than marginal. 

 Since the 1960s, the environment in which high-school students choose where to attend 

college has changed dramatically.  The proliferation of college guidebooks and highly publicized 

college rankings is both a cause and a consequence of a trend by which students and their parents 

treat the choice of college as they do any other major consumer purchase.  What is most relevant to 

this discussion, however, is the fact that the “consumerist approach” to choosing a college has led the 

market for higher education to become national.  In turn, this has caused the number of applications 

to MIT to mushroom, thereby creating a more diverse pool of applicants.   The fraction of students 

coming to MIT from the Northeast has dropped, while the share of students from the West and 

South has risen considerably. 

In the past half-century, the number of completed undergraduate applications to MIT has 

more than doubled, while the geographic spread of the applicant pool has distributed more evenly 

throughout the country.  The number of first-year students who eventually register from this pool 

has crept up modestly, from roughly 900 to 1,050.  Not surprisingly, with the size of the 

undergraduate student body virtually constant and the application pool more than doubling, MIT 
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has become significantly more selective than ever before.  In 1960, 40 percent of applicants to MIT 

were admitted; in 2006, 13 percent were accepted.  

Over the past half-century, the admissions “yield” (i.e., the percentage of admitted students 

who choose to come to MIT) has grown from roughly 55 percent to 65 percent, rapidly accelerating 

in the past few years.  The high yield suggests that the growth in applications is not simply a 

consequence of more students “playing admissions lottery,” but rather is testimony to the work of 

the admissions process in identifying a cohort of applicants who belong (and believe they belong) at 

MIT.  As a result, students are better prepared for the rigors of MIT than in the past, and have 

probably more carefully considered why they want to attend MIT. Therefore, MIT students are in a 

better position to take full advantage of all the educational resources that the Institute has to offer. 

As the number of applications has grown, the intellectual breadth of the application pool has 

also increased.  The simplest metric of the growth in that breadth is average standardized test scores 

on the verbal and quantitative portions of the SAT.  It is not surprising that the average quantitative 

SAT score of entering MIT students is exceptionally high.  What may be surprising is the fact that 

entering MIT students now have among the highest average verbal SAT scores in the country. 

 The breadth of the prior preparation and abilities of entering students is measurable in other 

ways, as well.  Nowadays, more than 60 percent of MIT’s entering class arrives with Advanced 

Placement (AP) credit in at least one examination area of the humanities, arts, and social sciences, 

compared to 40 percent twenty years ago – which is even more impressive when we consider that the 

bar was raised in the intervening years for receiving AP credit at MIT.  In the class that entered in 

2002, more students received a “5” on their AP exams in English Literature/Composition (361) and 

in American History (296) than in Biology (233).   

Students coming to MIT who express a preference for a major field on their application still 

mostly choose engineering, but the number overall has fallen.  Within engineering, fewer students 

apply to MIT with one specific engineering field in mind; more are indicating a general engineering 
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interest than before.  As the number of entering students expressing an interest in engineering has 

fallen, the number of students expressing an interest in studying management, the humanities, and 

the social sciences has grown. 

 Finally, we must acknowledge the changes in American secondary education that affect the 

prior preparation of MIT students and their expectations.  Significant levels of public concern were 

expressed in the 1980s about the quality of public-school education, which has led virtually all 

school districts in the United States to attempt to strengthen their curricula.  This, in turn, has led to 

a general increase in the quality of secondary education nationwide, especially in the sciences and 

mathematics.  One indicator of this improvement is the rise in the prevalence of AP courses in high 

schools.  This national trend has led to an increase in the number of AP subjects with which MIT 

students enter and, in general, to a stronger background for many students in fundamental subjects 

like calculus.  However, as the mean preparation level in certain fundamental subjects has increased, 

the variance has also grown.  Consequently, although many more students are well prepared for the 

academic rigors of MIT upon arrival, a substantial number of students will still need time to 

overcome deficiencies in their high-school backgrounds. 

 Primary and secondary schools have also changed how they teach.  Education at this level 

continues to undergo a transition in teaching methods, increasingly emphasizing a range of 

techniques – including project-based learning, peer instruction, internships, and service learning – 

which William Barton Rogers would have called “learning by doing” and which we call “hands-on 

learning.”  At their best, these approaches seek to leverage a robust finding in social psychology: 

Children and adolescents learn much more efficiently from peers than from adult authority figures.  

These teaching methods are also increasingly prevalent at MIT and other universities. 

 Hands-on approaches to education have a powerful impact in setting expectations among 

students, both in how they learn and in how they perceive the importance of what they learn.  High-

school students who have feasted on a steady diet of group projects, peer learning, service learning, 
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and problem-based exercises will naturally gravitate toward such modes in college.  They may be 

more adept in learning how to operate in groups and work in teams, but may be less skilled at 

activities that require individual initiative.  Students who expect to approach learning through peer 

instruction and projects may also more easily gravitate toward activities that have immediate real-

world payoff, while chafing at activities that are less immediately applicable. 

 One final long-term change among entering MIT students must be kept in mind:  High-

school students are increasingly busy.  Children and adolescents spend more time in structured 

activities, like school clubs and organized sports, and have less free time.  One indicator of this shift 

in “structured vs. free time” is simply in the most frequently mentioned extracurricular activities of 

today’s entering MIT students.  In the 1960s and 1970s, our entering students were mostly 

interested in music, ham radio, and tinkering; in the 2000s, they were mainly occupied with 

volunteering, music, leadership activities, and athletics. 

The sources and implications of these changes are many and controversial, but the 

consequences for MIT’s curriculum are the same regardless of the causes.  For one thing, MIT 

students come to college expecting to devote a significant portion of their energies to activities that 

may only tangentially relate to their academic pursuits.  There is considerable evidence that once 

they are at MIT, students follow through on these expectations.  For instance, the number of 

extracurricular activities has exploded at MIT over the past four decades, from 60 groups recognized 

by the Association of Student Activities (ASA) in 1960 to 356 ASA-recognized groups in 2000.   

A long series of studies of our undergraduates shows that they continue to be as heavily 

involved in their coursework as in the past, but have added a variety of additional commitments.  

These new undertakings have allowed MIT undergraduates to acquire real-world work and research 

experience, and to make an individual difference in society.  By and large, these new obligations 

(e.g., internships) complement coursework, and often occupy times of the year [e.g., the 

Independent Activities Period (IAP) and the summer] that used to be devoted to less structured 
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activities.  Viewed another way, the MIT undergraduate academic experience is now year-round for 

many students. 

 In reviewing how the expectations and prior experiences of MIT students have changed over 

the past decades, we do not mean to suggest that the Institute should simply capitulate to trends that 

may, in some instances, be incongruent with MIT’s academic mission.  At a minimum, these 

developments present us with a set of challenges and opportunities that we have attempted to 

address in this report.  Some of these opportunities and challenges include the following. 

 First, more first-year students arrive on campus having already experienced high-quality 

preparation in the natural sciences and mathematics.  Most MIT first-year students arrive with at 

least one of their Science Requirement subjects satisfied through Advanced Placement.  These 

students are able to approach the first year more flexibly than the minority of students who have no 

AP credit.  However, this also makes it difficult to create a truly common first-year experience in the 

sciences.  It also challenges us to create many different ways for students to fulfill the Science 

Requirement. 

 Second, first-year students are also arriving on campus having already experienced high-

quality preparation in the humanities, arts, and social sciences.  MIT has always prided itself in 

successfully combining a rigorous scientific and technical preparation with a firm grounding in the 

liberal arts.  In past generations, the typical prior preparation of our entering students in the 

humanities, arts, and social sciences was not nearly as strong as the technical and scientific 

preparation.  That is no longer the case, however.  This suggests that we must devote considerable 

energy to rethinking how we engage students with the humanities, arts, and social sciences. 

 Third, all first-year students now arrive on campus with extensive experience in hands-on 

modes of learning – for many, it is the predominant mode.  The emphasis on projects, hands-on 

learning, and internships is a two-edged sword in thinking about MIT’s undergraduate education.  

On the one hand, it suggests that we should continue examining ways to bring these techniques 
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more completely into the MIT curriculum, as the Institute has already done with diverse educational 

innovations such as TEAL, service learning, and the MISTI study/work-abroad program.  On the 

other hand, excellence in many subjects requires self-reliance, which may need to be developed more 

explicitly at MIT than in years past.  The increasing dominance of group-based approaches to 

learning in primary and secondary education suggests that the transition to more solitary activities in 

college may be more difficult to achieve than in the past. 

 Fourth, young people increasingly expect that their actions will “make a difference” in the 

world.  On the whole, the movement toward students wanting to “be in the world” is a positive one 

for the type of education at which MIT has always excelled.  Yet, this also presents new challenges 

for important parts of the curriculum that are inherently theoretical or abstract, as well as for the 

humanities, arts, and social sciences curriculum, which is valuable precisely because it defies 

justification by a reliance on instrumentalism. 

 Fifth, MIT first-year students increasingly seek to explore professional paths that do not 

neatly map onto the traditional disciplines and major programs that we have long offered.  This is a 

challenge because MIT has long regarded the majors as a long-term investment by a student in a 

solidly established body of knowledge that will pay off many years into the future.  These new 

interests among recent generations of MIT students suggest that we should revisit the question of 

how prescriptive our majors should be, encourage the development of more flexible versions of 

existing majors, and lower the considerable barriers that currently exist to acquiring a second major. 

 Finally, adolescents come to college having been over-programmed throughout life.  MIT 

first-year students frequently arrive on campus having followed a driven path in which busy-ness has 

been rewarded.  The aphorism that “being at MIT is like drinking from a fire hose” was coined 

before young people were expected to excel in so many different arenas.  What do MIT students 

“drink from” now?  One of the worries about the social pressures put upon high-achieving 

adolescents is that they are not taught how to make choices.  By expanding the range of 
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opportunities that are available to MIT undergraduates, we also must be mindful that we are offering 

these choices to adolescents who have been encouraged to “do it all.” 

 

Greater Balance and Symmetry in the Core Curriculum 

The following chapters, particularly Chapters 2 and 3, discuss the General Institute Requirements 

and how we propose that they be changed.  From the introduction that preceded and the more 

detailed discussions that follow, the reader will see that we propose two major changes in the core 

curriculum that are abstracted from the content of the curriculum itself.  First, we bring the general 

structure of the Science Requirement (which we term the Science, Mathematics, and Engineering 

(SME) Requirement), on the one hand, and the HASS Requirement, on the other, into greater 

alignment.  While the two requirements will continue to be structured differently in the details, each 

will be organized so that most students start at roughly the same place. However, each requirement 

will provide ways for students to quickly branch off into different directions in order to satisfy their 

own curiosity, account for their different backgrounds, and prepare themselves for different careers. 

 Second, we suggest that the first year be considered more of a unified whole, from the 

perspective of both the SME and the HASS Requirements.  On the SME Requirement side, we 

predict that the first year for each student will gain greater coherence – particularly for those who 

seek to consolidate knowledge learned in their introductory science subjects – by taking a project-

based “first-year experience” subject in the spring semester.  On the HASS Requirement side, we 

predict that the small number of first-year experience subjects – which will mostly be taught in the 

fall – will set the stage for a series of campus-wide conversations throughout the year, providing 

students with greater guidance as they choose disciplinary HASS subjects in the spring term.  We 

also hope that, over time, faculty from across all Schools at the Institute will see the value of closely 

coordinating some fall-term HASS first-year experience subjects with some spring-term 

science/engineering design subjects. This will prompt students to begin thinking immediately about 
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the truly trans-disciplinary context in which virtually all the important problems facing humankind 

– now and in the future – are situated. 

 The accompanying figure schematically sketches out the new GIRs as we currently see them.  

As drawn, the figure emphasizes the structural parallels between the Humanities, Arts, and Social 

Sciences (HASS) Requirement and the Science, Mathematics, and Engineering (SME) Requirement.  

Each is composed of a small set of required subjects – a thematic first-year experience class and 

expository writing (if needed) for HASS, and two semesters of calculus and a class in classical 

mechanics in SME.  Each requirement has a distributional component.  For the HASS Requirement, 

the distributional areas are labeled by the three major intellectual domains that compose the 

requirement’s name; for the SME Requirement, students will choose among the following 

distributional areas:  chemical sciences, computation and engineering, life sciences, mathematics, 

physical sciences, and a project-based “first-year experience” class (choose five out of six).   

 We propose a set of General Institute Requirements (GIRs) that consists of sixteen subjects, 

or roughly half of a student’s undergraduate education.  We firmly embrace continuing the MIT 

practice of allocating half of the undergraduate experience to general education.  Many faculty 

members have advocated strongly that the role of general education be reduced at MIT, in most 

cases to accommodate the growth in important topics covered by the majors.  We respect and often 

sympathize with these arguments.  Even so, long experience at MIT has demonstrated that our great 

strength in educating students to pursue lives devoted to science and technology comes from 

insisting that students be broadly and flexibly prepared.  Every university makes a choice about 

where to reside along the specialization-generalization continuum; a distinctive mark of MIT is its 

commitment to a balance between general and professional education.  Deviating from that path in 

the past did not serve us well; we do not believe it will serve us well in the future. 

 Showing a commitment to the value of balancing general and professional education by 

specifying a sixteen-subject set of GIRs could, in some cases, present new challenges to students who 
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pursue particular majors.  Some gaps remain between the principle of adhering to MIT’s tradition of 

balancing general and professional education and the practice of allowing all students to graduate in 

four years without enduring chronic overloading.  There is still important detailed work to be done 

to ensure that some students are not unduly disadvantaged, or that specific departmental programs 

are not placed in untenable situations.  

 

Conclusion 

Because of particular changes in the nature of science and technology and in the characteristics of 

high-school graduates, we must consider, and recommend, changes to MIT’s common experience.  

Furthermore, MIT has an opportunity to improve students’ experiences during their first year and to 

address other areas of MIT’s culture where change might strengthen the quality of undergraduate 

education.  In doing so, however, we also must make clear that MIT currently does many things 

excellently; indeed, many of the recommendations we make are consistent with the best educational 

practices that have emerged at the Institute in recent years.   

 We embrace the fact that science, human culture, and young people have changed in 

important ways over the past half-century, and are confident that responding to these developments 

presents the type of challenge that MIT is well positioned to tackle.  To a large degree, the most 

promising responses to the educational challenges facing MIT have grown up right under our noses 

– the product of the initiative of individual faculty members in some cases or the result of 

collaborative efforts in departments, centers, and laboratories in other instances.  The task ahead is to 

nurture the creative impulses that already flourish abundantly at MIT so that these fledgling 

initiatives, as well as others that might be incubated in the future, will become a part of the MIT 

education for all students in the years to come.
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 Our task, reflected in our name, has been to consider the common educational experience of 

our undergraduate students.  This is not an exercise that faculty members in research universities 

take to naturally, yet it is a critical one if we are to foster an environment that values education as 

much as it does training.  Given where we are in our own lives and what we do as researchers, it is 

easy to forget the days when most of us were unclear about how to sort through the multiple 

opportunities presented to us while on the verge of adulthood, how to piece together the individual 

elements offered in a college experience, and how to ensure that our college experience prepares us 

for life.  Each of us on the task force is an accomplished researcher who has succeeded because the 

Institute provided a wealth of opportunities for us to extend the frontiers of knowledge in our own 

specialized areas.  We are long past the time when our experience at a university was one that focused 

on making us good and responsible people, regardless of our vocations.   

 And yet, the task that we face requires us to consider the experience at MIT that precedes the 

fully formed career or even the declared major.  It is an experience that has direct implications for 

majors and chosen professions, to be sure.  But more than that, an MIT education should prepare a 

student for life, in all its aspects, wherever the path may lead.   

In the words of William Butler Yeats, “Education is not the filling of a pail, but the lighting 

of a fire.” 
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Summary of Recommendations 

 
1.  The Science Core, Restrictive Electives in Science and Technology (REST), and Laboratory 
requirements will be replaced with a single eight-subject Science, Mathematics, and Engineering 
Requirement.  The key feature of this requirement is requiring mastery in foundational material by 
combining a small set of subjects required of all students (single-variable calculus, multi-variable 
calculus, and classical mechanics) with a limited set of foundational subjects that will be organized 
into six categories:  chemical sciences, computation and engineering, life sciences, mathematics, 
physical sciences, and project-based first-year experiences. 
 
2.  The Humanities, Arts, and Social Sciences (HASS) Requirement will be changed to an eight-
subject requirement that is divided into two major parts, the foundational phase and the 
concentration phase.  The foundational phase will consist of four subjects – expository writing and 
three “foundational electives” distributed across the categories of the arts, the humanities, and the 
social sciences.  (Expository writing may be converted into a free HASS elective by passing an MIT-
administered exam.)  The concentration phase will consist of four subjects taken from a 
concentration that was sponsored by a department or an interdisciplinary field.  (Concentration 
fields will have the option of allowing students one free HASS elective.)  A HASS First-year 
Experience Program will be created to support a small set of foundational electives that will be 
designed specifically for the first year; all first-year students will take one of these subjects. 
 
3.  MIT will make it clear that acquiring experience in living and working with people from other 
countries is an essential feature of an undergraduate education, work to expand current 
international education programs that have proven successful in the MIT environment, and develop 
strategies to create other opportunities that are especially relevant to an environment that emphasizes 
science and technology.  We must aim to allow every MIT student who wishes to undertake a 
meaningful study, work, or internship experience abroad to do so without  financial or academic 
penalty. 
 
4.  MIT will use this period of curricular renewal to enhance the infrastructure that supports 
excellent undergraduate teaching.  These efforts include increasing coordinated planning of the first-
year curriculum; improving orientation and first-year advising; upgrading the quality of classrooms 
and aligning the mix of classrooms with our teaching needs; gaining control over counterproductive 
class-scheduling practices; documenting more completely the contributions our educational efforts 
make in enhancing the meaningful interactions among students of diverse backgrounds; further 
extending and professionalizing our efforts to engender educational excellence; and adapting the 
faculty governance structure to the needs of curricular renewal. 

 



 1-42 

 



 

 

2.  SCIENTIFIC AND ENGINEERING PREPARATION  
     FOR THE 21st CENTURY 
 

Three elements of the General Institute Requirements (GIRs) provide an essential education in science and 
engineering – the Science Core, the Laboratory Requirement, and the Restrictive Electives in Science and 
Technology (REST) Requirement.  Even with these strengths, the set of subjects that is absolutely central to 
careers at the forefront of science and technology is broader than the set embraced by these requirements.  The 
current approach to the GIRs also causes students to defer for too long a direct experience with the type of 
creative research and design that produces the most spectacular advances in science and engineering.  As a 
result, a significant number of MIT students graduate without an exposure to the principles and methods of 
engineering. 
 
Given the size of many major programs, the desire to preserve a reasonable number of free electives, and the 
constraint of an eight-semester undergraduate program, we cannot require every MIT student to take all of the 
background subjects identified as essential to an ideal preparation of twenty-first century careers in science and 
engineering.  
 
Instead, we recommend a new, two-tiered Science, Mathematics, and Engineering (SME) Requirement that 
defines the scope of the ideal preparation in science and engineering, but recognizes the practical limits of the 
GIRs in the context of a four-year undergraduate degree.  We propose that all students be required to take three 
subjects: two semesters of calculus and one semester of physics.  Students also will be required to take one 
subject from five of six foundational categories: chemical sciences, computation and engineering, life sciences, 
mathematics, physical sciences, and project-based first-year experiences. 
 
We further recommend that, with the exception of calculus, MIT students not be allowed to satisfy elements of 
the new Science, Mathematics, and Engineering Requirement through Advanced Placement (AP) or 
International Baccalaureate (IB) examinations, that departments be allowed to prescribe a limited number of 
foundational subjects in the requirement, that a new oversight committee be developed for the implementation 
of the requirement, and that the faculty and administration work to ensure the continued success of the special 
first-year programs. 

 
 
At MIT, a strong preparation in mathematics and the natural sciences is a major part of the 

intellectual foundation on which students build their educations.  This preparation includes 

exposure to the basic principles that underlie new discoveries in science and engineering, as well as 

an introduction to the modes of quantitative inquiry that lie at the heart of science and engineering.  

The Science Requirement1 currently accounts for nine of the seventeen General Institute 

Requirement subjects needed to graduate.  To many members of the faculty, this requirement – 

comprised of the Science Core, the REST Requirement, and the Laboratory Requirement – 

represents the cornerstone of an MIT education.   

                                                
1 Strictly speaking, the Regulations of the faculty do not define a single entity termed the “Science Requirement.”  We 
use this single term as a shorthand phase to refer simultaneously to three related requirements:  the six-subject Science 
Core, the two-subject Restrictive Electives in Science and Technology (REST), and the one-subject Laboratory 
Requirement. 
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 For many years, these requirements have provided an essential foundation for students in 

science and technology.  This is especially true of the Science Core subjects, which sustain the largest 

enrollments and closely resemble a common educational experience.  Departments involved in 

providing Science Core subjects have been responsive to the evolving educational needs of students.  

Pedagogical advances, such as the Technology-Enhanced Active Learning (TEAL) initiative in 

physics, have resulted in documented improvements in the quality of core science education.  The 

alternative Science Core subjects offered by the Concourse and the Experimental Studies Group 

(ESG) first-year programs have played positive roles in the lives of many first-year students.  In 

recent years, Science Core instructors and the instructors of “downstream” subjects have collaborated 

to develop online resources that enable the review of core material throughout a student’s MIT 

experience. 

 Despite the quality and effectiveness of the current Science Requirement, the Task Force 

heard persuasive arguments from faculty, students, and alumni that the set of subjects that is 

absolutely central to careers at the forefront of science and technology is broader than the set 

currently embraced by the Science Requirement; therefore, the GIRs will be changed to reflect this 

development.  Furthermore, we have encountered a commonly expressed belief that the canonical 

sequencing of subjects in the Science Core defers for too long a direct experience with the type of 

creative research and design that produces the most spectacular advances in science and engineering.  

With increasing frequency, such efforts are trans-disciplinary.  The discipline-based foundational 

knowledge that has been the hallmark of the Science Core is necessary but not sufficient to do the 

kind of world-changing science and engineering that we expect from MIT graduates.  Opportunities 

for project-based learning – an educational strategy that is well suited for encouraging creativity 

while bridging disciplinary boundaries – will be available to all students as early as the first year. 

 Finally, despite MIT’s preeminence in engineering education, a significant number of 

students graduate without being exposed to the principles and methods of engineering.  Although we 
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were persuaded that there is no single “engineering method,” just as there is no single “scientific 

method,” all students will be well served by an introduction to at least some of the modes of inquiry 

central to engineering.  Therefore, keeping firmly in mind the notable successes of MIT’s Science 

Requirement over the past half-century, we conclude that it is time to add greater flexibility to the 

requirement, considered as a whole.    

 

History of the Science Core and Other Science-Technology Requirements 
 
Although the general infrastructure of the Science Requirement has been stable for a generation, its 

particular history is marked by a punctuated evolution that has responded to the changing 

imperatives to provide both a general education in science and technology and a preparation for 

majors that build on knowledge acquired in GIR classes.  In the years immediately prior to 1962, the 

Science Requirement was a highly prescribed Science Core that consisted of four semesters of 

physics, four semesters of mathematics, and two semesters of chemistry.  Faced with rapid changes in 

high-school science curricula and an increasing heterogeneity of student backgrounds and goals, a 

faculty committee was established in 1962 to take a comprehensive look at the undergraduate 

curriculum, particularly the Science Requirement.  Two years later, the committee – chaired by 

Jerrold Zacharias of the Physics Department – proposed changes to the science curriculum that were 

intended to encourage continued renewal in MIT’s fundamental science offerings and better respond 

to the varied interests of undergraduates.  These proposed changes led to a major restructuring of the 

Science Requirement in 1965, which is described below. 

 In reviewing the report of the Zacharias Committee, we are struck with a sense of déjà vu, 

both in terms of the concerns that the faculty thought important to tackle at the time and the 

character of the curricular changes they proposed.  The Zacharias Committee recognized a 

fundamental problem that still faces the Institute today: Despite a desire to provide students with a 

comprehensive foundation in science and mathematics, there are more “essential” subjects in these 
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fields than can be packed into a four-year curriculum that aims to provide both a general and a 

professional education.  The committee debated whether “pure science” was the best way to 

inaugurate undergraduates to MIT, particularly asking whether emphasizing reading- and lecture-

based science subjects undermined the “resourcefulness” and efficacy of students.  Additionally, they 

wrestled with the tensions between professional and general education, weighing the pressures to 

jump right into one’s major with the need to educate students about the broader view of their future 

lives and professions. 

 The committee’s report responded by providing a framework for a more diverse and flexible 

Science Requirement.  The plan still included a Science Core, but the number of prescribed subjects 

was reduced by half to two semesters of physics, two semesters of mathematics, and one semester of 

chemistry.  The subjects that were consequently freed up were allocated to a single elective laboratory 

subject and three elective classes from a short list of Science Distribution subjects. 

 The proposed elective laboratory subjects were implemented as the current Institute 

Laboratory Requirement.  The goal of these subjects was not simply to provide students with 

experiences in formulaic laboratory procedures or with a set of skills that would be particularly useful 

in completing their majors.  Rather, the goal was twofold:  (1) to create practical, project-based 

experiences that would allow students to exercise the basic concepts learned in science classrooms; 

and (2) to provide students with early-on practice in conceptualizing ill-defined problems, designing 

experiments to address those problems, implementing the experiments, adapting to the unexpected 

that occurred in the course of the experiments, and then drawing conclusions from the empirical 

observations that the experiments produced.  The following words, some of which remain in the 

MIT Bulletin to this day, captured the essence of the newly proposed “elective laboratories”: 

These laboratory electives would not be designed to teach specific subject matter or 

to provide broad coverage of a particular field; rather, they would be intended to give 

the students some real idea as to what laboratories are and what is meant by solving 
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experimental problems in science and engineering.  The laboratories should be 

essentially professional in flavor.  The students should get the feeling that they are 

working on a problem as a professional would work on it . . . .2 

 
These subjects might have no prerequisites, or perhaps one prerequisite from among the common 

core Science Requirement, but they were expected to be taken either in the first or sophomore year. 

 The second new feature of the Science Requirement, the “science area electives,” was a 

compromise between the desire to expose all students to a common core of fundamental science 

subjects and the reality that the interests, aptitudes, and prior preparation of students varied.  It was 

clear to the Zacharias Committee that all students should be exposed to a common set of general 

intellectual domains within science and technology, but the committee explicitly rejected the idea 

that this should be accomplished by exposing all MIT students to the same set of subjects 

throughout.  Rather, they proposed that the science elective subjects be divided into six categories 

(life sciences; chemistry; mathematics; physics; earth sciences; and applied science), and that students 

be required to take one subject from among three of these categories.  They also recommended that 

every student who was not in ROTC be required to take a six-unit engineering elective. 

 When the Institute faculty got around to implementing this proposal from the Zacharias 

Committee, it was changed to a simpler structure – three subjects chosen from a single list of 

science-area electives (not six sub-lists), which eventually became the Science Distribution 

requirement.  To maintain the idea of distribution, students were required to take these subjects 

from three different departments and three different fields.  The engineering requirement was not 

pursued.  Some of the subjects taken in the Science Distribution would be chosen to gain further 

preparation for a major, others would be chosen to help fill in holes in students’ prior experience, 

and still others would be chosen simply because students were curious about the subject. 

                                                
2 The Zacharias Report, p. 36. 
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 The Zacharias Committee recognized that some of the subjects included among the 

laboratory and science-area electives would require prerequisites from among other Science 

Requirement subjects.  Thus, the committee recognized that laboratory and science-area electives 

would often serve as an explicit bridge between the general preparation in science represented by the 

math, physics, and chemistry requirements and the majors that undergraduates might eventually 

choose.  The resulting overlap of subjects, which was intended to provide a general education and 

function as the integral part of a major, was seen as a mixed blessing.  On the one hand, a more 

flexible Science Requirement allowed students to pursue subjects whose topics interested them and 

whose intellectual styles were more congruent with their own.  On the other hand, since many of 

these subjects would be taught by departments as pathways to their own majors, once a student had 

made a choice of a laboratory or science-area elective, she or he might be locked into a path leading 

toward one major, to the exclusion of others.  Stated more directly, departments might start 

requiring that their majors take classes that counted toward the Laboratory or Science Distribution 

Requirements, which could lock students into majors as first-year students or sophomores, before 

having the opportunity to explore the intellectual landscape at MIT and make a fully informed 

choice of major.  A compromise was worked out, which allowed departments to prescribe only two 

of the four elective subjects in the Science Requirement. 

 Over the past forty years, the tension between the general educational experience offered by 

these elective subjects and their roles as providing prerequisite knowledge for particular majors 

increased.  As their disciplines evolved, the faculty teaching in the departmental programs felt it 

necessary to include more and more subject material, which produced substantial pressure to shift 

some of the subject material into the Science Requirement or, at least, to expect the Science 

Requirement more explicitly to prepare students for major programs.  Since departments were 

already allowed some overlap between their major programs and the GIRs, it was a natural next step 
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for them to begin developing new subjects of their own to populate the lists of Institute Lab and 

Science Distribution subjects.   

 The number of Science Distribution subjects eventually increased from forty-six to seventy-

three, as each science and engineering department argued for having at least one subject on the list.  

In effect, the Science Distribution Requirement (now termed the REST Requirement and reduced 

to two subjects) evolved into the required sophomore subjects in each engineering and science major.  

A parallel change in the Laboratory Requirement also occurred.  An initial small set of options 

(twenty-two in 1966) became the long list of departmentally required subjects (forty-nine) that we 

have today – often subjects taken in the junior year, instead of in the first two years as was originally 

envisioned and still formally prescribed by the Rules of the Faculty. 

 The Science Distribution and Laboratory components of the GIRs that emerged in the 

1960s were flexible structures that represented a compromise between a narrowly prescribed core and 

elective choice.  Over time, flexibility was also added at the level of individual subjects within the 

Science Core itself.  During the 1970s and 1980s, for example, the chemistry requirement could be 

satisfied by one of a number of subjects:  Introduction to Structure, Bonding, and Mechanism 

(5.41); Chemical Thermodynamics (5.60); General Chemistry (5.40); Introduction to Solid State 

Chemistry (3.091); and General Biology (7.01).  Different flavors of essential physics subjects have 

been offered (standard, laboratory-based, theoretical, and biophysical), and students have been able 

to take accelerated, standard, applied, and theoretical versions of calculus as part of the Mathematics 

Requirement.  Moreover, students in the Concourse and Experimental Study Group first-year 

programs have been allowed to elect to take some of the Science Core subjects in small-group 

settings, which encourage greater student-student and student-faculty interactions. 

 Thus, while a casual perusal of the Science Requirement suggests that MIT undergraduates 

all march in lock step through a core science and engineering curriculum, the actual experience of 

students within the curriculum has been something quite different.  In fact, only a handful of 
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students actually take the exact same subjects in order to satisfy the Science Requirement.3  Students 

who graduated in 2004 took a total of 118 different subjects to satisfy the Science Core, REST, and 

Laboratory Requirements.4  It is a testimony to the spirit in which these subjects are offered that 

faculty, students, and alumni almost uniformly regard this plethora of classes as constituting a 

coherent whole, united in purpose.   

 The addition of biology to the Science Core in the early 1990s is a significant example of 

how the structure of the General Institute Requirements has evolved incrementally in response to the 

changing nature of “fundamental” science since the 1960s.  By the early 1990s, it had become 

apparent that the essential modes of inquiry of biology were fundamentally different from those of 

chemistry or physics, and it was clear that a revolution in molecular biology was to have a profound 

impact on the modern world.  Our faculty was faced with the problem of finding space in its packed 

curriculum for a new General Institute Requirement.  In order to accommodate the change, the 

Science Distribution requirements were reduced to two subjects and renamed the “Restricted 

Electives in Science and Technology (REST) Requirement.”  This reform has effected a significant, 

salutary change in the substance of undergraduate education at MIT.  However, the change also has 

underscored how the desire of the faculty to ensure that students all receive a common grounding in 

natural science and mathematics always involves trading off three values that we all hold dear – 

breadth in the Science Requirement itself vs. subject choice for students vs. the substantial demands 

facing the majors. 

                                                
3 For instance, the 946 undergraduates who entered MIT in the fall of 2000 and graduated in the spring of 2004 
pursued 384 unique combinations of Science Core subjects on the way to completing the requirement.  The most 
common way to complete the science core was to receive AP or Advanced Standing credit for all physics, calculus, and 
chemistry subjects, only taking 7.012 at MIT.  (This was accomplished by 27 students.)  The second-most common path 
through the Science Core was to receive AP credit for 18.01 and then take 3.091, 7.012, 8.01, 8.02, and 18.02 at MIT.  
This was done by only 24 students.  Only 16 students took the most common version of the stereotypical sequence of 
common core subjects at MIT – 3.091, 7.012, 8.01, 8.02, 18.01, and 18.02. 
 
4 The breakdown is as follows:  Students satisfied the Biology Requirement with three different subjects, the Calculus I 
Requirement with four different subjects, the Calculus II Requirement with six different subjects, Chemistry with three 
different subjects, the Laboratory Requirement with 41 different subjects, Physics I with four different subjects, Physics 
II with five different subjects, and the REST Requirement with 52 different subjects. 
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 For most MIT students, the three subjects that now combine to constitute the Laboratory 

and REST Requirements are fully incorporated into their departmental major programs. Although 

this situation has arisen as a consequence of pressures to increase the technical content of the major 

programs, the result has imposed many of the educational costs that the Zacharias Committee 

foresaw when it encouraged all departments to develop subjects that would participate in our general 

undergraduate education.  Primary among these is a tendency toward overspecialization, which is 

antithetical to the current evolution of science and engineering toward trans-disciplinary and 

“systems” thinking.  Of secondary concern, but still serious, is the pressure exerted on many students 

to commit to a major before they have sampled the wide variety of options available at MIT. 

 

Toward an Improved Science, Mathematics, and Engineering Requirement 

We have reviewed the efficacy and content of the Science Core, REST, and Laboratory 

Requirements, seeking the opinions of faculty, students, and alumni.  The findings of this exercise 

were congruent with other reviews of the MIT science curriculum undertaken in recent years, 

particularly those of the Educational Design Project carried out by the Committee on the 

Undergraduate Program in the late 1990s, which surveyed an even broader spectrum of the MIT 

community, including employers of MIT graduates.5  We heard that MIT graduates are increasingly 

being called on to bridge the gaps between traditional disciplines in their careers after graduation.  In 

addition to the deep, specialized training that is the hallmark of an MIT education, we heard that we 

should better prepare students to take leadership roles in driving innovations in science and 

engineering, especially the design of new hybrid disciplines.  Such roles require both a strong 

foundation in current knowledge and the creative capacity to develop new knowledge.  In brief, the 

message received by the Task Force was that the current requirements have well served students by 

                                                
5 Educational Design Project, Preliminary Findings and Recommendations of the Educational Design Project, Cambridge, 
Massachusetts, Massachusetts Institute of Technology (August 1999).   
Available at http://web.mit.edu/faculty/reports/edp.html. 
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providing an exceptional entrée into the traditional disciplines of science and engineering.  However, 

these requirements might not provide a sufficiently comprehensive background in the full spectrum 

of science and engineering needed for the future – and they might not demand of students the type 

of creativity and resourcefulness necessary to innovate in the coming years. 

 Having received that message, our challenge was to design an even more effective core 

experience that includes a broader introduction to different scientific and analytical perspectives. For 

example, many in the MIT community have argued that a basic introduction to computation, 

specifically data abstraction and algorithmic thinking, is essential preparation for many engineering 

and science careers.  Probability and statistics are fundamental subjects required across the sciences 

and engineering, as well as topics that are critical for the general citizenry to be conversant with as we 

face societal issues fraught with uncertainty and imprecise evidence.  Many other important 

disciplines or sub-disciplines – such as earth science, complex systems, neuroscience, and engineering 

practice – were mentioned by members of the MIT community as foundational subjects that should 

be included in the portfolio of any MIT graduate. 

 We spent much time discussing how to maintain an introduction to fundamental science 

and engineering given the constraints of a four-year undergraduate program and the increasing 

pressure on departments to expand their undergraduate major programs.  This problem is neither 

unique nor new to MIT.  One answer to the problem, and only one part of the solution, is to resist 

the pressures to replace general education with pre-professional subjects required of majors.  This is 

consistent with the comments of the 2005 National Academy of Engineering report which noted 

that “the exploding body of science and engineering knowledge cannot be accommodated within the 

traditional four-year baccalaureate degree,” and that engineering education is evolving toward a 

condition in which the baccalaureate degree should be “recognized as the ‘pre-engineering’ degree or 

bachelor of arts in engineering degree.”  As a consequence, the authors of that report concluded that 
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“engineering schools must teach engineering students how to learn and must play a continuing role 

… in facilitating lifelong learning.”6    

 The National Academy of Engineering statement helps to frame our own thinking about 

how to approach more generally the common MIT curriculum.  While our task is certainly to 

specify a set of particular subjects that students should master, our greater responsibility is to create 

an environment in which students develop a sense of ownership of their education, the creative 

instincts to go beyond what we can hope to teach them in four years, and the ability to be lifelong 

learners after they earn their bachelor of science degrees. 

 Our proposed solution to the constrained optimization problem we face is quite similar to 

the one offered by the Zacharias Committee nearly forty years ago.  It differs primarily in the weight 

given to classes required of all students, compared to “branching options” that are available to 

students as they are allowed to choose the precise ways they will travel through the Science, 

Mathematics, and Engineering (SME) Requirement. 

 Another strong message received by the Task Force was that the first year needed to excite 

students about learning.  Many in the wider MIT community believe that the first-year curriculum 

will benefit greatly from the wider availability of project-based experiences that are especially 

effective at infusing excitement, developing greater creative capacity, and establishing the importance 

of self-directed learning.  A well-designed project experience in science and engineering motivates the 

acquisition of disciplinary knowledge and serves as a context for that knowledge.  It can illuminate 

connections among different disciplines, help develop transferable skills, and – depending on the 

design of the experience – foster the development of teamwork and communication skills.  Many 

successful models exist today at MIT for such subjects – some involve integrative, team-based 

learning, while others entail discipline-specific, individual work; yet, all feature the essential element 

of discovery that pervades research activities at MIT.  Because innovation, contextual reasoning, and 
                                                
6 Committee on the Engineer of 2020, Phase II, Committee on Engineering Education, National Academy of 
Engineering, pp. 52, 55. 
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transferable skills are hallmarks of the Institute, we believe that each student must have the 

opportunity for such an experience as part of his or her MIT undergraduate education.  To some 

extent, the Undergraduate Research Opportunities (UROP) program addresses this need.  Since 

most students become involved in UROP after the first year, however, many UROP experiences do 

not give students substantial latitude in defining and tackling research problems.  Ideally, research 

experience will begin in the first year, before the vast majority of students are prepared to contribute 

to substantial independent work in a science or engineering laboratory. 

 

Specific Recommendations 

In light of our findings, the time has come for the Science Core, REST, and Laboratory 

Requirements to be replaced by a newly designed Science, Mathematics, and Engineering 

Requirement that retains the rigorous character of the current Science Requirement, while providing 

more curricular offerings that better represent the disciplinary breadth of MIT and improve the 

entrée of students into exciting new areas of science and technology.  This change will require 

students to be more active in their choice of pathways through the core, introduce new modes of 

analysis that we consider to be fundamental, and provide new opportunities for students to become 

involved in project-based experiences that imbue excitement into the first-year experience. 

 Replacing the current requirements will be a single eight-subject Science, Mathematics, and 

Engineering Requirement that is comprised of two tiers of classes, required subjects and 

foundational subjects.  Three subjects will be required of all students.  The second tier will be 

comprised of subjects divided thematically into six areas, representing other foundational subjects in 

science and technology that are appropriately chosen by students, depending on their educational 

goals, including their intended majors; students will be required to take one subject from five of the 

six foundational areas. 
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 Because calculus of multiple variables is indispensable in the vast majority of majors at the 

Institute, MIT will continue to require that all students receive credit for calculus of single and 

multiple variables, which are currently 18.01 and 18.02, along with their variants (18.01A, 18.014, 

etc.).  Classical mechanics is also appropriate to include among the required subjects, but for a 

different reason.  Mechanics (8.01 and variants) is a prerequisite for many majors at MIT; in 

addition, Mechanics is ideal for exposing students to how mathematics and the natural sciences are 

intellectually intertwined and how reductive science can best be approached.  In other words, 

Mechanics is both practically useful for many students’ professional goals and provides a clear 

window into the basic methods of problem solving that are so characteristic of an MIT education. 

 In effect, this will require that all students complete 18.01, 18.02, and 8.01 (or their 

variants).  These three subjects already have many natural affinities; classifying them together as 

required subjects will, we hope, encourage continued and enriched opportunities for active 

coordination among these subjects. 

 The foundational subjects are designed to provide students with some flexibility in their 

general education in science and engineering disciplines, while also encouraging students to 

experience a broad range of experience with different modes of learning.  There will be six 

foundational subject areas:  

1. Chemical sciences.  These subjects expose students to the basic ideas of modern chemistry.  

Topics include the electronic and geometric structure of molecules, chemical reactions, the 

states of matter, and the chemical processes essential to life.  Of our current curricular 

offerings, 3.091 (Introduction to Solid State Chemistry) and 5.111/5.112 (Principles of 

Chemical Science) fit naturally into this category. 

2. Computation and engineering.  Subjects in this category focus on the modes of thought and 

problem-solving tools associated with the computational modes of analysis and the 

engineering method.  In developing this category, the Task Force was strongly influenced by 
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the recent report from the Engineering Council on Undergraduate Education entitled From 

Useful Abstractions to Useful Designs – Thoughts on the Foundations of the Engineering Method.  

The authors of that document argued that “conceptual and practical understanding of 

‘engineering thinking’ is a critical foundation for human knowledge” and that all MIT 

undergraduates should have a subject on this topic as part of their MIT experience.7 

 The computation subjects will explore the role of algorithmic and data abstractions, 

as well as the use of imperative knowledge in designing computational solutions to 

theoretical and practical problems.  These subjects will not simply be introductions to 

programming languages, but rather will provide a computational paradigm for reasoning and 

problem solving.  Although current subjects, such as 6.001 (Structure and Interpretation of 

Computer Programs), serve as potential models for appropriate computation subjects, this 

category invites the development of new subjects that, for example, may involve 

collaborations among departments and other academic units. 

 By taking engineering subjects in this category, students will gain an appreciation of 

the trans-disciplinary principles of engineering and their use in problem solving.  In these 

subjects, particular emphasis will be placed on the use of abstraction, the processes of design 

and synthesis, and the complexities of large systems in the context of modern technological 

society. 

3. Life sciences.  These subjects examine the fundamentals of the processes of biology at the 

molecular, cellular, and systems levels.  They will expose students to the basic ideas of 

molecular biology and genetics, biological evolution, the functioning of cells, and the 

integration of cells into biological systems.  Life sciences classes include subjects such as 

7.012/7.013/7.014 (Introductory Biology) from the current Biology Requirement of the 

                                                
7 Dick K. P. Yue et al., From Useful Abstractions to Useful Designs – Thoughts on the Foundations of the Engineering 
Method, Cambridge, Massachusetts, Massachusetts Institute of Technology (2005), p. 2.  Available at 
http://web.mit.edu/engineering/ecue/core_abilities/index.html. 
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Science Core.  Other subjects that serve as basic introductions to aspects of the life sciences 

(i.e., an introduction to neuroscience that satisfies the above criteria) also can be included in 

this category. 

4. Mathematics.   These subjects introduce students to fundamental structures of formal, 

quantitative reasoning and analysis used throughout science and engineering.  Subjects in 

this category will provide basic experience with specific mathematical methods and modes of 

thought, such as the quantitative and qualitative relationships between incremental change 

and long-term behavior (e.g., 18.03, Differential Equations); the geometry and numerical 

representation of systems with many degrees of freedom (e.g., 18.06, Linear Algebra); and 

the analysis of uncertainty and expectation (e.g., 18.05, Introduction to Probability and 

Statistics; 6.041, Probabilistic Systems Analysis).  

5. Physical sciences.  The realm of the physical sciences extends from the smallest structures in 

the universe (quarks, nuclei, and atoms) to the largest (galaxies).  Studying the principles of 

the physical sciences leads to a deep understanding of the physical world and provides the 

fundamentals necessary for innovation in many areas of science and engineering.  Subjects in 

this category broaden a student’s knowledge of the physical sciences beyond introductory 

classical mechanics.  Options will certainly include 8.02 (Physics II and Electricity and 

Magnetism), but other subjects that might be added to the list could provide an introduction 

to geophysics, or a fundamental treatment of vibrations and waves. 

6. Project-based first-year experiences.  These subjects will be learning opportunities that involve 

either design or creation.  They will emphasize the synthesis of ideas and techniques, 

especially leveraging the use of real-world problems to motivate the acquisition of 

disciplinary knowledge, and stress the cross-disciplinary interactions needed to address all 

aspects of a design problem.  The outcome of a project-based subject will not be narrowly 

prescribed in advance; part of the project process is defining the goal through informed 
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decisions.  Examples of existing subjects that provide useful models for classes in this area 

include 2.000 (How and Why Machines Work), 12.000 (Solving Complex Problems), and 

16.00 (Introduction to Aerospace and Design).  This category is particularly ripe for the 

inclusion of new, interdisciplinary subjects that focus on the use of science and engineering 

concepts to address emerging societal issues.   

 The d’Arbeloff Fund for Excellence in Education is currently funding pilots for six 

new subjects that might naturally fit into this category.  Especially exciting is the possibility 

that some project-based experiences may include appropriate content that will make them 

capable of serving as foundational subjects in other categories (e.g., Computation and 

Engineering).  

 

 In order to graduate, each student will take at least one subject from five of these six 

categories.  We envision all foundational subjects to be truly introductory, allowing no prerequisites 

beyond the three required subjects. 

 In proposing the six foundational subject areas, we caution against allowing the number of 

these subjects to proliferate, such that they become de facto equivalents of the current REST or 

Laboratory Requirements.  Consequently, we recommend that none of these areas – except the 

project-based first-year experience – include more than three carefully designed subjects apiece. 

During the transitional period for the new requirement, we anticipate a great deal of 

experimentation to take place under the umbrella of the project-based first-year experience. Thus, it 

seems inappropriate to restrict the number of these subjects.  

 The accompanying table compares the current set of GIRs in science, mathematics, and 

engineering with the proposed new requirement. 
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An alternative organization of the Science, Mathematics, and Engineering Requirement 

A majority of Task Force members endorse the proposed new structure of the two-tiered Science, 

Mathematics, and Engineering Requirement outlined above, but a significant minority favored an 

alternative that identified five, not six, foundational areas and that required students to take one class 

from each area.  In the interest of continuing this discussion within the entire MIT community, we 

describe this alternative view. 

 There are a few ways to construct a new Science, Mathematics, and Engineering 

Requirement around five, rather than six, category areas.  One proposal that we gave serious 

consideration to was the elimination of the Mathematics elective area, leaving the remaining five 

categories.  In the end, the most effective alternative seemed to be combining computation and 

engineering and the project-based first-year experience into a single category.  This will make the five 

foundational areas: (1) chemical sciences; (2) computation, engineering, and project-based first-year 

experiences; (3) life sciences; (4) mathematics; and (5) physical sciences.   

 Task Force members who favor this alternative recognize that combining these two 

categories raises questions about the goals and coherence of such a combined elective area.  Yet, the 

combination responds directly, and substantively, to nationwide concerns about the “pipeline” of 

students from the United States into science, technology, engineering, and mathematics (STEM) 

fields in college.  The current curricular practices at MIT may have inadvertently contributed to this 

problem in two ways.  First, students who come to MIT to study engineering are presently told that 

they must wait until the sophomore year or later to engage the fields that brought them to MIT.  

Second, many students find that the traditional ways of teaching core subjects lack excitement and 

stimulation.  Project-based engineering experiences are intended to be engaging and will get students 

started in the fields of study that attracted them to MIT.  Creating a foundational area that 

combines project-based learning with engineering complements proposals in the K–12 arena, which 

attempt to address the pipeline concerns at an earlier point in time.  Many believe that one way of 
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attracting more students into the STEM pipeline is to introduce them to interesting and exciting 

applications of technology and engineering in both middle school and high school.  

 Currently, the computation and engineering and the project-based first-year experience 

categories are less developed than the other four areas.  Most likely, it will take some years of 

development to create enough subjects in these areas to serve all the students who wish to take them.  

In any event, the questions of goals and coherence will need to be revisited several years from now. 

 Taking the broad view, why propose to reduce the number of foundational subject areas to 

five and require students to take one subject from each category (i.e., requiring “five-out-of-five” 

rather than “five-out-of-six”)?  Consider the first argument in favor of this proposal: If the faculty 

believes a disciplinary area is essential for all students to understand in order to be effective scholars 

and citizens, then not requiring it will be a disservice to students and will send the wrong message 

both inside and outside MIT.  A five-out-of-five scheme will continue to require that all MIT 

students graduate having taken two semesters of physical science, two semesters of calculus, and one 

each of chemical science and biological science.  It will provide greater flexibility about the flavor of 

each category, along with considerable flexibility in choosing how to approach the computation, 

engineering, and project-based first-year experience area. 

 Here is a second, complementary argument:  The real gain in the new structure is increasing 

choice within categories, thus requiring students to engage with the important question of how to 

further explore basic topics in areas such as the biological sciences and physical sciences.  Allowing 

the further choice of which foundational area can be avoided, as is done in the five-out-of-six 

scheme, needlessly adds complexity to this intellectual exploration. 

 A third argument is this: By allowing students to skip one of the foundational areas, the five-

out-of-six plan will box them out of possible majors earlier than is appropriate.  This is also a 

potential problem in the five-out-of-five proposal.  However, students will have more flexible major 

options down the road if they are required to explore all of the core scientific disciplines, rather than 
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being allowed to forego one of them at the outset.  Clearly, as we discuss elsewhere in this report, we 

will need to provide excellent first-year advising to reduce the incidence and impact of bad academic 

choices in the first year.  Inevitably, some students will (appropriately) decide to change directions 

during their time at MIT.  With certain GIR choices made in the five-out-of-six structure, it is easy 

to see how they could find some majors impossible to complete in four years. 

 The Task Force members discussed and debated at length the structure of a new Science, 

Mathematics, and Engineering Requirement and, in the end, most favored the five-out-of-six 

structure.  However, we all recognize that this issue will continue to be discussed as the faculty 

moves toward formally adopting curricular changes.  Therefore, we consider it important to describe 

the most prominent alternative and outline its justification.  In closing, however, it is important to 

note the following: After two years of considering this matter, what is not in serious widespread 

dispute is whether we will move toward greater flexibility in our common science and engineering 

requirement or whether we will open up the requirement to include new areas such as computation, 

engineering, and complex systems.  The real question is how to do this in the best interests of MIT 

students, considered as a whole. 

 

Accompanying Issues 

As we examined the current status of the Science Requirement, we encountered a series of issues that 

impinge upon its current success or that arise in thinking through the implications of a new, more 

flexible core.  We highlight these issues here, anticipating that they will be incorporated into the 

details of the curricular reforms that finally emerge. 

 

Advanced credit 

A significant issue that arose in our deliberations was whether to require that all of the subjects taken 

to satisfy the Science, Mathematics, and Engineering Requirement be taken while at MIT or, in 
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limited cases, through transfer.  MIT currently allows departments a “local option” in establishing 

policies about the use of Advanced Placement (AP) and International Baccalaureate (IB) credit in 

Science Core, REST, and Laboratory Requirement subjects.  Should this continue? 

 Arguing in favor of continuing the current practice is MIT’s long tradition of encouraging 

students to tackle challenging material, often accelerating at a rapid pace.  Discouraging well-

prepared students from moving ahead will have a stultifying effect on our education and therefore 

should be resisted.  Arguing against the current practice was a growing body of evidence that 

students who receive top grades in the AP exam typically have difficulty when they proceed to the 

next subject in the sequence at MIT.  (The one exception to this generalization is calculus, where the 

Mathematics Department has established clear regularities between AP exam performance and 

mastery of material as taught at MIT.)  In some cases, notably biology, the content covered on the 

AP exam overlaps very little with the content of the subjects as taught at MIT.  Finally, there was the 

belief that there is no substitute for tackling this fundamental material with MIT students as one’s 

peers. 

 After much discussion, we concluded that, with the exception of calculus, the argument 

against awarding credit for required science subjects through the AP and IB exams was compelling.  

These exams may be appropriately used as placement instruments or as evidence that a student 

might want to stand for an MIT-administered Advanced Standing exam.  As a general matter, MIT 

faculty members must not accept outside examinations as evidence that students have met our basic 

requirements in science and engineering. 

 

Mandates and size of departmental programs  

Departments must have some predictability regarding the preparation of students for their major 

programs.  Therefore, departments will be allowed to stipulate some, but not all, of the foundational 

subjects that their majors must take within the Science, Mathematics, and Engineering Requirement.  
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Under the new requirement, we might discover, for instance, subjects as diverse as Electricity and 

Magnetism and Geophysics in the same elective area of the physical sciences.  It would be 

inappropriate to mandate that each of these subjects serve as a prerequisite for Circuits and 

Electronics (6.002) and for Physics and Chemistry of the Solar System (12.420), which is what the 

current Regulations of the Faculty require. 

 Allowing departments to specify subjects within the Science, Mathematics, and Engineering 

Requirement raises the danger, however, that departmental expectations could cause the first year to 

be highly prescribed, as first-year students launch out immediately to fulfill departmental 

requirements.  In implementing the new requirement, we must resist the temptation among MIT 

students to overspecialize.   

 This is not a new concern.  Nearly forty years ago, the Zacharias Committee highlighted this 

point as being a natural consequence of allowing a liberal arts education to overlap considerably with 

early professional preparation in the core curriculum. 

 Preserving desired flexibility for students, both at the level of choosing individual subjects 

and choosing a major, will require a portfolio of responses.  Key among these is the development of 

advising structures and information portals that encourage first-year students to understand the 

curricular implications of majoring in a particular program and to make informed decisions about 

foundational subjects.  As well, MIT will need to reverse the recent decline in the involvement of 

faculty members in first-year advising.  Concern about flexibility is also one key reason for 

departments to maintain more flexible versions of their majors, in order to accommodate the 

certainty that some students each year will make a choice of elective science subjects that will, in the 

end, interfere with their ability to complete a major in four years. 

 A related concern is the number of required subjects in the majors under this proposal.  

Many departments at MIT rely on beginning majors having been exposed to all of the current 

Science Core subjects by the end of the first year.  With greater flexibility in the SME Requirement, 
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majors may no longer be able to count on this.  If so, then major departments may feel it necessary 

to specify explicitly a set of foundational subjects that in the past were simply assumed.  To the 

degree that departments will find it necessary to designate SME Requirement subjects within their 

own major, they could potentially grow too large to be accomplished in four years without chronic 

overloading by students.   

 How the faculty will regulate the growth of departmental programs as a consequence of these 

reforms is a difficult issue that must be resolved in the coming months.  We are in agreement, 

however, that part of the solution must involve requiring departments whose majors must grow 

larger than the constraints currently embodied in the Regulations of the Faculty to offer more 

flexible majors that require fewer subjects.  Some departments currently support such majors, 

including physics and mechanical engineering.  Many students will benefit if similar options are 

available across the board. 

 

Oversight 

Formally, the faculty Committee on the Undergraduate Program is responsible for overseeing the 

Science Core, but practical, day-to-day oversight of Science Core subjects has fallen to the 

departments that offer them.  This has been a largely successful, practical approach that reinforces 

MIT’s long tradition of firmly embedding the responsibility for teaching the content of subjects with 

the faculty members who are the experts in those subjects.  At the same time, as the name implies, 

the General Institute Requirements are mandated by the entire faculty because they accomplish a set 

of goals that transcends the desire of any one department’s faculty.  Thus, the entire faculty must 

regard themselves as stakeholders in the content and pedagogy of GIR subjects, regardless of their 

departments or schools.  This is especially important for the new Science, Mathematics, and 

Engineering Requirement, which will naturally include subjects offered by faculty from both the 

School of Science and the School of Engineering, and perhaps from other academic units as well. 
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 Therefore, we recommend that a new oversight committee be developed for the Science, 

Mathematics, and Engineering Requirement that will both enable management of the SME 

Requirement and inspire departments and schools to populate it with exciting and inspiring subjects 

that are distinct to MIT.  Moreover, this committee must provide encouragement for individual 

faculty members to participate in the general education enterprise and work creatively with schools 

and departments to design an appropriate recognition scheme for those faculty members who 

contribute.   

 Formally, we envision this committee as a standing subcommittee of the Faculty Committee 

on the Undergraduate Program that includes faculty representatives from all five Schools at MIT, 

the active participation of all five School Deans, as well as the Dean for Undergraduate Education.  

The committee will review and approve subjects proposed to populate the Science, Mathematics, 

and Engineering foundational areas.  In addition, the committee will be expected to take a proactive 

role in encouraging the development of new subjects and approaches to teaching, as well as new 

educational collaborations among faculty across departments and Schools. 

 

The special first-year programs 

MIT’s special first-year programs – Concourse, the Experimental Study Group, the Media Arts and 

Sciences Freshman Program, and Terrascope – play an important role in providing MIT’s newest 

students with effective learning environments.  In some cases, these programs have developed special 

offerings of Science Core subjects for their participants, and the new Science, Mathematics, and 

Engineering structure will create significant challenges for these programs.  That is because the 

structure of the new requirement will increase substantially the number of subjects that could fulfill 

the basic SME  Requirement, and the special first-year programs are simply too small to offer parallel 

versions of each subject in the new requirement. 
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 At the same time, the new Science, Mathematics, and Engineering Requirement provides the 

opportunity to serve as a test bed for experimental subjects, which was the original intention behind 

starting these programs nearly forty years ago.  In recent years, the Terrascope program has been an 

incubator for the development of 12.000 (Solving Complex Problems), which is a proof-of-concept 

model for integrative, hands-on, project-based first-year experiences and a prime example of how 

such experiments might be done.  Moreover, some of the special first-year programs may evolve 

toward communities that serve groups of students interested in pursuing specific disciplinary paths, 

or that provide special opportunities to explore career alternatives.  In any event, the Task Force 

encourages the Institute to continue to support these programs and to take special pains to ensure 

that they are strengthened, not undermined, by the new requirements. 

 

Conclusion 

MIT has a special responsibility to articulate the fundamental knowledge base on which the next 

generation’s scientists and engineers will build their careers and the content of technical education 

with which all “scientifically literate” citizens should have some facility.  When the MIT faculty last 

visited this question, in the midst of the Space Race, it concluded that the nature of technological 

progress and the diverse interests of the nation’s most capable young people who choose to attend 

MIT argue against a “one-size-fits-all” approach to this task.  After forty years of experience with that 

basic approach, we see every reason to continue embracing this view. 

 But the world has changed in the past forty years, and the right mix of prescription and 

flexibility for MIT students has changed, as well.  The new Science, Mathematics, and Engineering 

Requirement will continue MIT’s tradition of focused excellence in the general education of 

students, while allowing them more immediate access to the compelling questions that bring young 

people to study at MIT in the first place. 
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Summary of Recommendations 

 
1.  The Science Core, Restrictive Electives in Science and Technology (REST), and Laboratory 
Requirements should be replaced with a single eight-subject Science, Mathematics, and Engineering 
(SME) Requirement that retains the rigorous character of the current Science Requirement, while 
providing greater flexibility to better represent the disciplinary breadth of MIT and improve the 
entrée of students into exciting new areas of science and technology.  The key feature of this 
requirement is insisting that students master foundational material by combining a small set of 
subjects required of all students (e.g., univariate calculus, multivariate calculus, and classical 
mechanics) with a limited set of foundational subjects that will be organized into six foundational 
categories:  chemical sciences, computation and engineering, life sciences, mathematics, physical 
sciences, and project-based first-year experiences. 
 
2.  Formal mechanisms should be established to limit the subjects contained in the six foundational 
categories to classes that address matters of a foundational nature and limit the number of subjects in 
each category to three.  The exception to this numerical limitation is the Project-Based First-Year 
Experience category. 
 
3.  Students generally should not be allowed to satisfy the new SME Requirement through 
examination, except through Advanced Standing examinations administered by MIT.  Exceptions 
can be imagined, such as for Calculus, but they must be grounded in a set of findings that: (1) map 
the content of the outside exams onto the content of classes as taught at MIT, and (2) document 
that students who satisfy the requirement through these exams perform well in subjects that require 
mastery of the foundational material. 
 
4.  Departments may designate a limited number of named subjects to be used to jointly satisfy the 
SME Requirement and serve as a prerequisite for required subjects in the major.  However, 
departments should not be allowed to designate all of the SME electives.  Departments with large 
major programs should offer a more flexible degree option that requires fewer subjects. 
 
5.  A subcommittee of the Committee on the Undergraduate Program should be constituted to oversee 
the SME Requirement.  The subcommittee should include representation from all Schools of the 
Institute and active participation from the Deans for Undergraduate Education, Science, and 
Engineering. 
 
6.  The Institute should continue to support the special first-year programs as they adjust to the 
flexibility required of the new SME Requirement and to allow these programs to continue to serve as 
a testing bed for experimental approaches to foundational material. 
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Table 1 
 
Comparison of Current and Proposed Science, Mathematics, and Engineering Requirements 
 
 
Current Requirements 

1) Six core science subjects, one subject from 
each of the following groups: 3.091, 5.111, or 
5.112; 7.011, 7.012, 7.013, or 7.014; 8.01, 
8.01X, 8.01L, or 8.012; 8.02, 8.02T, 8.02X, 
or 8.022; 18.01, 18.01A, 18.012, 18.013, or 
18.014; and 18.02, 18.02A, 18.023, or 
18.024.  The available choices shall be 
equivalent as prerequisites for departmental 
programs.  

2) Two Restricted Electives in Science and 
Technology, at least one of which is not in a 
student's own department. 

3) One Laboratory subject of 12 units, or two 
Laboratory courses of at least six units each, so 
that the Laboratory work will call for a major 
commitment of the student's attention; it is 
suggested that students satisfy at least a 
portion of the Laboratory Requirement 
during the first two years. 

 

Source:  Rules and Regulations of the Faculty 
(April 2006), Section 2.84a., available at 
http://web.mit.edu/faculty/rules/rules.pdf

Proposed Requirement 

1) Differentiation and integration of functions 
of one variable (18.01 and variants). 
 
2) Calculus of several variables (18.02 and 
variants). 
 
3) Classical mechanics (8.01 and variants). 
 
4) One subject from five of the following six 
areas: 

 
i) Chemical Sciences [3.091, 5.111, or 
5.112, as examples].  
 
ii) Computation and Engineering [new 
subjects in development]. 
 
iii) Life Sciences [7.01 and variants, and 
9.01, as examples]. 
 
iv) Mathematics [18.03, 18.05, 18.06, or 
6.041 as examples]. 
 
v) Physical Sciences [8.02 and variants, as 
examples]. 
 
vi) Project-Based First-Year Experiences 
[2.000, 12.000, or 16.00, as examples].

 



3.  STUDYING CULTURE AND SOCIETY AT MIT IN THE 21ST CENTURY 
 
A rigorous curriculum in the humanities, arts, and social sciences is a distinctive feature of MIT’s 
undergraduate program, distinguishing it from most other universities primarily devoted to science and 
technology.  The current HASS Requirement was last changed in 1989, but draws its ultimate inspiration from 
the 1950 Lewis Committee report, which provided a blueprint for highlighting the understanding of culture 
and society in the context of a technical education.  That blueprint has guided the development of a flourishing 
faculty in the humanities, arts, and social sciences with a rich legacy of teaching and research.   
 
As a result, MIT undergraduates are challenged by superb teaching and research collaborations in these fields.  
However, the requirement is overly complex and inadequately structured to achieve its goals.  We must also 
find new ways to encourage the active collaboration of faculties in science and engineering with faculties in the 
humanities, arts, and social sciences in designing classes that more explicitly bridge these areas. 
 
We propose the establishment of a new requirement in the humanities, arts, and social sciences.  This new 
requirement will explicitly create intellectual communities organized around the exploration of major issues in 
culture and society, while providing a focused introduction to the intellectual traditions and practices associated 
with these disciplines.  It is organized around four subjects in a “foundational phase” and four subjects in a 
“concentration phase.”  One of the foundational phase subjects will be taken from among classes associated 
with the new HASS First-Year Experience Program, which will encourage innovation in first-year education 
and oversee developments of distinct first-year opportunities.  We also recommend a portfolio of strategies that 
is intended to facilitate greater collaborations among HASS departments and between HASS and non-HASS 
faculties.  

 
 
In the words of William Barton Rogers, one of the main principles of an MIT undergraduate 

education is the preparation of individuals to participate in the “humane culture of the community.”  

Each generation of MIT faculty has had to interpret the meaning of this principle in light of changes 

within human culture and the interaction of science and technology with it.  Fifty years ago, 

responding to considerable evidence that MIT had drifted in preparing its graduates to become 

engaged citizens, the Lewis Committee provided a compelling blueprint for broadening MIT’s 

educational mission and for guarding against the reoccurrence of this drift. Invoking the vision 

articulated by Rogers, the success of MIT’s undergraduate education could no longer be judged 

solely by the technical proficiency of its graduates, but had to respond to the imperative that they 

understand and help shape modern culture and society.  The spirit of the Lewis Committee report 

was repeated by the Zacharias Committee when it stated in its conclusion that the most important 

purpose of the then-humanities requirement was to guarantee “that our future citizens of the 

technological community have substantial knowledge and experience within the areas of humanities 

and social science.” 
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 The Task Force reaffirms this expanded vision of MIT, especially in light of the critical need 

for scientists and engineers to be engaged with society as professionals and citizens – a need as great 

today as it was in the mid-twentieth century (not to mention the mid-nineteenth century).  Leaders 

in science and engineering must understand the larger context in which they act, just as society faces 

decisions of great consequence that must be framed in light of technical understanding.  These 

leaders must be confident as they face multiple, competing perspectives about what constitutes 

enhancements to cherished human values, such as prosperity, security, freedom, self-worth, 

community, and beauty.  They must have minds that are capable of thriving in the face of 

contradictory perspectives, nuanced interpretive skills to assist in understanding these perspectives, 

and verbal fluency to communicate persuasively with others who do not share their assumptions. 

 Each day, the front pages of the newspapers record the importance of scientific and 

technological developments as engines of economic growth, as well as the uses of science and 

technology for the destruction of humankind.  These same newspapers record evidence that the 

United States may soon lose its preeminence as the world’s leader in scientific and engineering 

innovation.  And finally, the daily news brings renewed evidence that the historic preeminence of the 

United States in science and technology rests on decisions made by elected officials, from school 

boards to legislatures, on how science will be taught in the public schools, how public research-and-

development funds will be invested, and how emerging technologies will be regulated. 

 In response to the social setting of science and technology, the Institute has maintained, for 

over half a century, a common requirement for all its undergraduates, now called the Humanities, 

Arts, and Social Sciences (HASS) Requirement.  The goals of the HASS Requirement, reflected in 

the most recent MIT Bulletin, are to develop: 

• skills in communication, both oral and written;  

• knowledge of human cultures, past and present, and of the ways in which they have 

influenced one another;  

• awareness of concepts, ideas, and systems of thought that underlie human activities;  
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• understanding of the social, political, and economic framework of different societies; 

and, finally,  

• sensitivity to modes of communication and self-expression in the arts.  

 
 With the help of an augmented HASS Overview Committee (HOC+), along with input 

from faculty, students, and alumni, we have assessed the current HASS Requirement in view of these 

goals.  In addition, we have more broadly evaluated the requirement in light of the needs of future 

generations, who will take the lead in applying technologies to human desires and in judging how 

these technologies meet human needs.  We note the gains made over the past fifty years in raising 

the intellectual quality of classes in the humanities, arts, and social sciences, as well as the distinction 

of the faculty members who teach these subjects.  MIT has avoided the trap, which has ensnared 

many research universities, of relying heavily on para-faculty to teach all but the most specialized of 

subjects.  The HASS curriculum has largely avoided most of the distractions that have weighed down 

liberal arts curricula in other universities.  Although we have heard complaints that the HASS 

Requirement has become overly complex, it still remains one of the most focused and prescribed 

liberal arts curricula in the United States. 

 That does not mean that the structure of the HASS Requirement is beyond reproach.  

Indeed, we conclude that the HASS Requirement should be changed, to provide greater coherence 

and clarity.  Such a change will be a vehicle to stimulate an infusion of creative energy dedicated to 

the design and implementation of classes that are crafted for the particular needs of MIT students – 

classes that provide a compelling transition from high school to college – and provide inspiring 

examples of how students educated on culture and society systematically approach the world. 

 Finally, MIT must do better at helping faculties in the humanities, arts, and social sciences, 

on the one hand, and faculties in engineering, on the other, integrate the professional and personal 

education of MIT undergraduates.  We highlight the engineering programs here because they are the 

largest at MIT, as well as the most time constrained and the most professionally oriented.  Faculty 
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members in these programs understand acutely that the professional success of their graduates relies 

on their being equipped to be contributing citizens.  In constructing effective curricula that pass 

accreditation muster, these programs face constraints that often create friction when they interact 

with what HASS faculty members regard as best practices in approaching their own subjects.  This 

tension lies deep inside MIT’s DNA and will not be relieved unless we acknowledge and directly 

approach it.  We can creatively harness this tension, however, through a combination of strategies 

that will change the curriculum to reflect the larger intellectual context of the Institute and that will 

make other institutional changes to help foster greater collaboration across all Schools and 

departments. 

  

Background and History of MIT’s HASS Requirement 

MIT’s founders sought to establish an institute of technology that would do more than simply train 

young people to be the employees who designed the products, populated the factories, and built the 

railroads that were increasingly common features of the American landscape.  The founders sought 

to integrate the study of culture and society into MIT’s technical education so that its graduates 

could aspire to rise to positions of societal leadership.  This vision challenged directly the dominant 

view of how the nation’s future leaders should be prepared, which was through a classical curriculum 

that excluded modern science.  MIT’s founders understood that the power of emerging technologies 

was so great that society would be ill served if its leaders were not educated in modern science.  A 

major task of the Lewis Committee, therefore, was plotting a way back to an undergraduate 

curriculum that equipped excellently trained technical experts to embrace their roles as citizens. 

 The plan for the elevation of the humanities, arts, and social sciences at MIT built upon 

efforts already under way to improve the role of general education at the Institute, particularly the 

1944 faculty decision to increase the rigor of the humanities, arts, and social sciences offerings and to 

raise the academic caliber of humanities, arts, and social sciences faculty recruited to teach here.  The 
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Lewis Committee pushed this development forward in an important way, by advocating the creation 

of a new School of Humanities and Social Sciences.1  A separate school would allow the humanities 

and social sciences to develop “in its own right,”2 and thus acquire an academic status comparable to 

that of Engineering and Science.  It would encompass new doctoral programs, thus advancing 

knowledge in those areas of the humanities and social sciences that benefited most from a close 

proximity to science and technology. 

 The Lewis Committee did not confine itself solely to advocating for the elevation of the 

humanities, arts, and social sciences through the creation of a school; rather, it assessed the 

humanities curriculum and found it wanting.  The primary defect identified was the lack of 

integration, in the sense that the later years of instruction did not build upon the earlier ones.  The 

reforms advocated by the Lewis Committee led to the creation of a humanities curriculum in 1951, 

which now represents, for some, the halcyon days of liberal arts education at the Institute.  Set 

within a highly prescribed eight-subject requirement, its base was a required four-subject sequence – 

one subject per semester in the first and sophomore years – that introduced students to the great 

works of western civilization.  These subjects then gave way to a “concentration” in the junior and 

senior years, chosen by the student from among seven areas,3 in which the student would take one 

subject for each of the next three semesters.  In the final semester, a graduating senior would take a 

“light elective” in any field. 

 This neat sequencing and tight structure lasted for about a decade before it began to 

unravel.4  It is important to understand what led to this unraveling, because many of the factors 

                                                
1 The School’s name was changed to the Humanities, Arts, and Social Sciences in 2000. 
2 The Lewis Report, p. 42.  This identical phrase was used on the immediately preceding page, where the Lewis 
Committee advocated freeing the natural science faculties from “harassing pressures toward the achievement of practical 
goals.” 
3 Economics, History, Political Science, Literature, Philosophy, Music, and Fine Arts. 
4 This account relies heavily on Travis R. Merritt et al., Report of the Committee on the History and Current Status of MIT’s 
Programs and Requirements in Humanities, Arts, and Social Sciences and on Related Developments in American Education 
(May 1985). 
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persist to this day and would make a similarly prescribed curriculum impractical, if not impossible, 

to maintain.   

 MIT’s unified humanities core came undone at the same time that other universities saw 

their own highly prescribed graduation requirements attacked during the campus unrest of the mid-

to-late 1960s.  During the “troubles,” MIT faculty members certainly responded to student demands 

to loosen up the overall curriculum.  However, it is important to recognize that pressures on the 

1951 humanities requirement had already resulted in curriculum reform prior to the student revolts.  

An analysis of these changes places the pressures for greater flexibility at the feet of both the needs of 

a changing student body and the evolving profile of the faculty in the humanities, arts, and social 

sciences.  In that sense, the changes in the humanities requirement paralleled, in structure and 

inspiration, changes in the Science Requirement advocated by the Zacharias Committee and detailed 

in Chapter 2. 

 On the one hand, having signaled that it was more interested in educating well-rounded 

students in the Lewis Committee report, MIT began admitting more of them.  MIT was one of the 

first universities to participate in the College Board’s Advanced Placement (AP) program, which 

brought to the campus students who believed they had already experienced basic college-level 

humanities classes while in high school; they were ready to move quickly past the western civilization 

core.  On the other hand, the growing strength of doctorate-granting social science faculties also 

helped to put pressure on the subject offerings designed for first-year and sophomore students, which 

were mostly taught by faculties that lacked graduate programs.  MIT had succeeded in attracting 

distinguished social science faculty members, who were working on some of the most pressing 

problems of the day.  Therefore, it seemed very much contrary to MIT’s culture to discourage MIT’s 

first-year and sophomore students from taking classes with them. 

 As a consequence, the HASS Requirement was changed in 1964, to lend greater flexibility in 

the choice of offerings for sophomores, among what was still a limited number of subjects designed 
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specifically for them.  The number of fields in which students could concentrate was also expanded.  

In the minds of both students and faculty, this modest increase in flexibility was insufficient.  The 

strains were particularly great in the first two years of the curriculum, where the subject choices were 

very limited.  Within a decade of the 1964 reforms, the Dean of Humanities and Social Sciences was 

approving hundreds of petitions per year from first-year and sophomore students requesting 

exceptions to the “humanities core.” 

 This, in turn, led to a much more radical reform of the HASS Requirement in 1974, which 

produced a superstructure that in many respects remains to this day.  The “lower division” subjects – 

which had introduced first-year and sophomore students to the broad, enduring themes in the 

humanities, arts, and social sciences – were replaced by a “distribution requirement” that could be 

completed any time during the four years at MIT; the distribution requirement was populated with 

scores of classes allocated into fifteen categories.  Students were required to take Humanities 

Distribution subjects (“Hum-Ds”) in three of these categories.  The concept of concentration 

remained, with students allowed to explore in depth one of the subjects they had taken as a Hum-D 

by adding three more classes in that area.  (There were by now twenty concentration fields.)  

Continuing with the theme of student choice, the 1974 HASS Requirement reforms increased by 

one the number of HASS subjects that were tied neither to distribution nor concentration, but could 

be considered purely elective. 

 The 1974 HASS curriculum was recognized almost immediately as a mistake.  Once it 

became clear that there were no clear intellectual or mechanical criteria to distinguish distribution 

subjects from regular electives, the faculty committee that was charged with vetting new Hum-D 

subjects went out of existence.  Advisors in major departments began to sense that their advisees were 

wandering aimlessly through their HASS subjects, often choosing classes based on their lack of 

intellectual challenge or light workload.  As a result, it was widely agreed that the HASS curriculum 

needed greater structure and rigor. 
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 Precisely how to achieve this was a difficult issue to resolve, but two important changes 

emerged to produce the current HASS Requirement.  The most far-reaching was a major tightening 

up of the distribution requirement.  For the class entering in 1988–89, the faculty reduced the 

number of distribution categories from 23 to 5, lowered the number of individual subjects that 

fulfilled the distribution requirement from 156 to 58, and increased the mechanical criteria (e.g., a 

minimum amount of writing, caps on section sizes, and a final exam requirement) of the distribution 

subjects.  These distribution subjects were relabeled “HASS-D” (Humanities, Arts, and Social 

Sciences – Distribution), clarifying that this was not merely a humanities requirement.  The 

concentration requirement remained virtually unchanged, as did the allowance of either two or three 

HASS subjects outside the confines of either the distribution or concentration portions of the 

requirement. 

 Undergraduate minors in HASS fields were also introduced at roughly the same time.  

Although minors are formally outside the HASS Requirement, they have had a significant impact on 

the experience of students in learning about culture and society.  The proposal for HASS minors 

came from a working group of faculty drawn from all Schools across the Institute.  Although the 

success of this reform has never been assessed systematically and directly, students have voted with 

their feet in declaring minors.  Among the graduating class of 2006, over 200 completed a minor in 

the humanities, arts, and social sciences. 

 The Communication Requirement was passed in 2000 and made effective for the class that 

entered in the fall of 2001.  Like minors, the Communication Requirement is not formally part of 

the HASS Requirement, but has important implications for it.  The Communication Requirement 

was designed to address a concern, expressed by alumni and employers, that MIT graduates were 

often inadequate writers and speakers.  Four structural deficiencies with the curriculum were 

identified and addressed in the reform.  The first was the fact that students who entered MIT with 

writing inadequacies were not caught early enough and given help to improve their writing; second 
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was the fact that students wrote infrequently, causing even those who entered MIT as superb writers 

to lose their fluency through disuse; third was the tendency of students not to learn how to write in 

the context of their professions; and fourth was the absence of widespread opportunities to improve 

in oral communication. 

 The Communication Requirement has implications for the HASS Requirement because it 

was structured, in part, to overlap with the HASS Requirement.  In particular, since 2001 all 

students have been required to take two HASS subjects that are designated “communication-

intensive,” usually one in the first year and one in the sophomore year.  Depending on the results of 

a writing diagnostic test, the first-year class might be an expository writing subject.  The set of 

communication-intensive subjects intersects significantly with the set of HASS-Ds, but neither is a 

subset of the other. 

 The decision to imbed part of the Communication Requirement within the HASS 

Requirement arose from the laudatory desire not to add more subjects to either the GIRs or the 

majors, but rather to transform how existing subjects were taught.  However, this blending of 

subjects has had the unintended consequence of making the HASS Requirement much more 

difficult to navigate for students and their advisors.5  In addition, whenever a HASS-D subject 

carries a Communication-Intensive HASS CI-H designation, the educational goals of students who 

are attracted to the HASS-D aspect of the class often conflict with those who are attracted to the  

CI-H attribute. 

 

                                                
5 As we began our study of the MIT undergraduate educational commons, the Subcommittee on the Communication 
Requirement began a comprehensive assessment of the requirement.  We have not undertaken an independent 
comprehensive review of the requirement, focusing instead on the issues of overlap with the HASS Requirement. 
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Assessment of the Current HASS Requirement 

If serious engagement with culture and society is a hallmark of an MIT undergraduate education, we 

must ask whether the current plan of how MIT undergraduates are exposed to the humanities, arts, 

and social sciences is optimally configured to meet its goals.  Our conclusion is mixed.   

There are many positive features of the current HASS Requirement.  Individual HASS 

subjects receive student evaluations that are, on average, among the highest at the Institute.  Because 

of their small size, HASS classes are among the most intimate at the Institute, which is a 

characteristic highly valued by both faculty and students.  Finally, both students and faculty 

members value highly the choice that is available in the HASS curriculum, which at its best allows 

students to engage with questions of history and art, culture and society according to their passions. 

The most serious concerns that have been raised about the current HASS Requirement 

pertain to the structure of the requirement itself and the larger social context in which the 

requirement is imbedded.  In particular, we have heard three major complaints about the current 

status of the HASS Requirement that must be addressed by the Institute: 

1. The HASS Requirement leaves only a slight cumulative impression on most students, despite the 

fact that individual HASS subjects generally provide a very high level of academic challenge and 

are taught very well.  While there are many reasons why this may be, we are convinced that 

the primary reason is structural.  The wide range of choices available in the HASS-D 

system causes entering students to be confronted with an incoherent academic arcade that 

is difficult to comprehend as a whole.  First-year students choose from more than fifty 

HASS-D subjects when they enter and then are assigned into disjointed academic 

communities that are too small to have any significant impact on the cultural landscape of 

undergraduates beyond the classes themselves.  Stated another way, no subject in the 

humanities, arts, and social sciences is shared by first-year students to the same extent as 

basic science and engineering subjects are, either numerically or in the creative imagination 
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of the community.  Based on recent enrollment patterns, if we were to choose at random 

two members of the first-year class, there would only be a 5 percent probability that each 

had taken the same HASS-D subject. 

Furthermore, there are often serious contradictions in matching the goals of HASS-D 

subjects with the intellectual development of students who take them.  HASS-D subjects 

are intended to introduce students to fundamental methods of scholarship and areas of 

knowledge, but they must also be accessible both to first-year students and seniors.  This 

tension has grown as HASS-D subjects have increasingly acquired the status of 

communication-intensive subjects that first-year and sophomore students must take.  The 

diversity of educational goals undercuts the ability of HASS-D subjects to focus on 

fundamentals and to provide a firm foundation for students to undertake more 

sophisticated work later on.  HASS-D subjects often struggle in trying to be too much to 

too many. 

2. The HASS Requirement is overly complex, which encourages students to approach it as a 

bureaucratic challenge to surmount rather than as an intellectual opportunity to explore.  This 

complaint is related to the first.  It starts with the existence of five distribution categories 

whose content is remembered by few and appears constructed for the benefit of the faculty 

rather than the students.6  Each student is required to take one class from three of these 

five categories.  Because departments are allowed to place classes in any category, it is easy 

for a student to elude intellectual diversity by taking a single department’s subjects across 

three different HASS-D categories.  On top of the five distribution categories, students are 

allowed to substitute a “foreign language option” for one of the five.  Finally, most, but not 

all, of the HASS-D subjects also function as CI-H subjects. 

                                                
6 The categories are as follows:  Category 1, Literary and Textual Studies; Category 2, Language, Thought, and Value; 
Category 3, Visual and Performing Arts; Category 4, Cultural and Social Studies; and Category 5, Historical Studies. 
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The complexity of the entire HASS Requirement permeates each aspect of the 

requirement, not just the HASS-D system, to the point that the HASS Education Office 

has its hands full auditing students to make sure everyone is following the rules.  

Consequently, little time is left to ensure that classes fit the needs of students or that 

faculty members who wish to teach exciting new classes are given the support they need to 

innovate. 

Managing the complexity of the HASS Requirement has diverted the creative 

attention of the HASS faculty and those who administer the requirement.  The 

requirement perplexes the advisors of upperclass students, who are mostly outside the fields 

of the humanities, arts, and social sciences.  Therefore, in designing and communicating a 

new curriculum to students and advisors, simplicity will be an intrinsic virtue. 

3. It is difficult for faculty members in Engineering and Science to work with HASS faculty to 

develop subjects and other educational offerings that are more fully integrated into the major 

programs.  Faculty members in the Engineering School particularly express frustration at 

their inability to work with faculty in the humanities, arts, and social sciences to develop 

classes, or class components, that speak to the larger social and cultural implications of 

their professions.  Within the great flexibility of the current HASS Requirement, only a 

small number of students actually take classes that are focused on issues of science, 

technology, and society.  For instance, only about 20 percent of undergraduates take even 

one class offered by the Program in Science, Technology, and Society (STS).  Other 

departments do offer classes that are directly relevant to these issues, but these classes are 

comparatively few in number and their enrollments are small.   

 

A recent alumni survey inquired into the undergraduate educational experience of the MIT class of 

1995 and compared the responses of MIT graduates to a group of science and engineering majors at 
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a set of seventeen peer institutions.  MIT alumni came in last in the degree to which their 

undergraduate education allowed them to place current problems in historical perspective and to 

identify moral and ethical issues, and second-to-last in helping them to understand social problems.  

In light of the mission of the Institute and the hopes of the Lewis Committee, these sorts of results 

are distressing.   

 Examining the curriculum of the peer institutions whose engineering and science students 

report a better preparation in understanding the societal role of science and technology, we note that 

some have an explicit “science, technology, and society” requirement, but most do not.  What seems 

to distinguish the universities whose science and engineering graduates report the greatest gains in 

understanding the role of science and technology in society is the fact that the science and 

engineering student bodies in those schools are relatively small.  We take this as evidence that what 

matters most in inculcating students in the understanding of the important cultural and social 

problems of the day is the existence of a robust environment in which historical, social, and cultural 

issues are the target of intensive study and discussion, not a list of classes students are required to 

take. 

*      *      * 
 
The evidence all suggests that one hope of the Lewis Committee has been fulfilled:  By raising the 

intellectual stature of the humanities, arts, and social sciences, we have attracted a world-class faculty 

in these fields whose contributions to undergraduate education tremendously enrich the education of 

MIT students.  Those excellent classroom experiences are not yet structured to complement fully the 

educational practices and expectations of students and Institute faculty, however.  We succeed at the 

retail aspects of the curriculum (i.e., individual classes), but not so much at the wholesale (i.e., the 

requirement as a whole).  It is this structural problem, more so than the content of individual 

subjects, with which we wrestled. 
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New HASS Requirement 

The HASS Requirement must be reconfigured to create a greater sense of shared mission and 

intellectual urgency surrounding the intersections of culture and society, and science and technology.  

The new HASS Requirement will:  

• have a greater perceived impact on the undergraduate educational landscape;   

• allow students to engage confidently with important topics at an increasing degree of 

sophistication;   

• foster creativity and verbal fluency, and the understanding of multiple perspectives and 

modes of interpretation; 

• allow students to pursue their passionate interests without lapsing into solipsism;  

• be simple to communicate and follow; and  

• provide more opportunities for direct collaborations within and across all Schools to allow 

for the better professional development of students. 

 

     We must start with the first year.  First-year students entering MIT must be met with a 

strong and unambiguous message that MIT’s undergraduate education aims first to make them 

effective citizens and creative, thoughtful human beings.  The rhetoric must meet a curriculum that 

is consistent with it.  Therefore, all entering first-year students will encounter classes that introduce 

them to the compelling social and cultural issues of the past, present, and future, and that are taught 

in an environment that will have an impact on the intellectual culture of the Institute beyond the 

classroom. 

 In addition, we must work aggressively to ensure that each student continues to be engaged 

with pressing social and cultural issues beyond his or her first year, and that each undergraduate 

becomes imbedded in at least one vibrant intellectual community whose primary passion revolves 

around these issues. 



 

 

3-15 

 Finally, we must give greater attention to ensuring that MIT undergraduates are equipped 

with the intellectual tools necessary to engage with these issues in an increasingly sophisticated and 

perceptive fashion.  The most important of these include critical reading, clear written and oral 

expression, and the use of research resources, particularly libraries. 

 In considering how the HASS Requirement should be reformed, we have relied heavily on 

the work conducted by the expanded HASS Overview Committee (HOC+), at our request, to re-

imagine how the HASS Requirement might be reconceived along these lines.  The HOC+ has done 

serious work grappling with these issues, and we recommend their report.7  Here, building on that 

report, we describe our proposal to change the HASS Requirement, framing the recommendations 

in light of the issues we have previously raised. 

 

Design challenge 

The design challenge starts with achieving the goals of the HASS Requirement, which were 

enumerated above, within the footprint of eight subjects.  Added to this challenge are two major 

considerations of the first order that guide how we understand this problem at MIT.  The first is that 

MIT students have highly diverse backgrounds and highly diverse professional and personal goals.  

The second is that MIT is committed to teaching the common curriculum primarily with regular 

faculty members, rather than with a collection of teaching fellows and temporary instructors, which 

is the practice in so many research universities. 

 Faculty members in the humanities, arts, and social sciences who have taught at the Institute 

for more than a decade can easily discern that MIT’s current students are much more sophisticated 

about cultural and social matters than they were before – a state of affairs confirmed by statistics 

from the Admissions Office.  A vast number of students are highly skilled musically, their average 

                                                
7 Deborah Fitzgerald et al., Final Report of the HOC+ to the Task Force on the Undergraduate Educational Commons: The 
HASS Requirement at MIT, Cambridge, Massachusetts, Massachusetts Institute of Technology (January 2006).  
Available at https://web.mit.edu/committees/edcommons/mitonly/hocplus/reports/hocplusfinalreport3806.pdf. 
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verbal SAT scores equal or surpass those of Ivy League institutions, more receive a “five” on the AP 

American History and English Literature exams than on the Biology exam, and they are much more 

likely than their professors to have had cross-cultural experiences and friendships from birth. 

 This heterogeneity bears directly on our desire to bring greater order to the first-year 

experience in the humanities, arts, and social sciences, which is a priority of the highest order. From 

across the wider MIT community, we have heard the opinion expressed many times that the best 

approach to the humanities, arts, and social sciences would be the establishment of a single-path 

“humanities core.”  Yet, we are convinced that just as most MIT first-year students are ready to skip 

the required first calculus subject and a large number skip Physics I, a great many students would be 

ready to jump over a “HASS I” subject if it were required.  Because MIT students are a 

heterogeneous lot, we suspect that a great number would appreciate precisely such a subject.  

Therefore, we need a curriculum that will serve a wide variety of students. 

 These problems of heterogeneous tastes and prior preparation put great strains on the old 

humanities core as soon as it was created in the post-World War II years, leading to its undoing in 

the 1960s and 1970s.  We are convinced that a unified first-year humanities core – one akin to the 

formal requirement from 1944 to 1974 – would immediately confront the same strains and last only 

long enough to convene another faculty task force that, in turn, would recommend ways to engender 

greater flexibility.  There are some costs to the current degree of flexibility of the HASS Requirement 

in the first year, but there are also great strengths.  We seek a middle course. 

 The question of who teaches “core” subjects in the humanities, arts, and social sciences is 

also of great concern.  MIT is committed to having its faculty actually teach undergraduates.  In 

addition, MIT insists that the classes intended to fulfill a distributional mission, whether they be in 

the old first-year core or the HASS-D system, be high caliber, involve a heavy use of primary sources 

for teaching, eschew textbooks, and involve a significant amount of time in small sections.  With the 

current trends in “hands-on” education and “active learning,” and the knowledge that interaction 
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with their professors is important to student success and happiness, one should be wary of moving in 

a direction that risks fewer direct student-faculty interactions. 

 This teaching commitment creates tensions, for precisely the same reasons they arise in other 

research universities and in the other Schools at the Institute.  While teaching undergraduates is an 

important job for MIT faculty members, it is not the only job.  Teaching undergraduates is an 

integral part of the Institute’s educational mission, which also includes teaching graduate students 

(now the largest student constituent in every school of the Institute), conducting path-breaking 

research, and providing service to the nation and the world. 

 We have heard many passionate defenses of “great books” humanities curricula; many, 

though not most, MIT faculty members would prefer that we establish such a curriculum here.  It is 

important to remember that when MIT last had a curriculum that was akin to a great books plan, 

the HASS faculty was not a research faculty and the cultural hierarchies of Europe were still in the 

ascendant; it was an undergraduate teaching faculty working in fewer disciplines and using fewer 

research methods, whose members were expected to spend their time in the classroom or prepare 

themselves to be in the classroom.  MIT made a commitment a half-century ago to encourage the 

humanities, arts, and social sciences to develop “on their own terms” within the context of a great, 

modern research university.  If regular faculty members, rather than an army of teaching assistants 

(TAs) or teaching fellows, are to be the normative teaching staff for distribution subjects, and if 

undergraduate teaching is to be coordinated with the research aims of the Institute, then MIT must 

have flexibility in core class offerings. 

 A major reason the old first-year/sophomore core broke apart is that many faculty members 

who taught within it regarded the classes as intellectually stagnant and alien to the spirit of MIT 

undergraduate education overall, which is to highlight the excitement of new discovery.  The world 

has changed and the humanities, arts, and social sciences have changed with it.  There are costs to 

offering narrowly drawn distribution subjects.  However, there are also benefits to aligning the 
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principle of core education in the humanities, arts, and social sciences with the research activity at 

the Institute, particularly if we value the ability of students to move rapidly to the frontiers of 

knowledge in these fields, too. 

 We are designing a humanities, arts, and social sciences curriculum at MIT– not at another 

university – and in 2006, not in 1986, 1966, or 1946.  MIT’s particular setting and particular time 

in that setting make it appropriate for us to establish greater coherence to the HASS curriculum, 

while honoring the diversity of the student body, MIT’s status as a research university, and its 

commitment to meaningful student-faculty interactions.  The following pages lay out the changes 

that we propose. 

 

The plan 

It is useful to think about the new requirement in two phases, which will largely coincide with the 

first two years (foundational phase) and the last two years (concentration phase) of a student’s time 

at MIT.   

 The foundational phase will be aimed at providing a transition from high school to college, 

by ensuring that all students are able to write in a college environment and by introducing students 

to how the big issues facing humankind can be understood through the disciplinary lenses of the 

humanities, arts, and social sciences.  It will also be structured to ensure that all students achieve a 

basic proficiency in the intellectual tools – such as critical reading and independent research – that 

are necessary to conduct further analysis in culture and society at a sophisticated level.  And, it will 

be the portion of the curriculum to which the Institute and the Schools will devote the most intense 

concern and greatest resources.  This will ensure not only that they sustain the high quality of these 

classes, but also that they together help create a greater sense of shared intellectual engagement with 

important social and cultural concerns. 
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 In the concentration phase, each student will enter an academic community defined by one 

of the disciplines in the humanities, arts, or social sciences and will begin to acquire a sophisticated 

sense of the empirical puzzles and intellectual tools that draw people to the study of these fields.  

Furthermore, each student will be in a position to take on the more focused task of becoming 

acquainted with the social and cultural implications of science and technology, if that is his or her 

interest or an explicit requirement of a major. 

 Let us now turn our attention to the details of how MIT will achieve these reforms.  To aid 

in this discussion, Table 1 provides a schematic view of a typical student’s path through the revised 

HASS Requirement, depending on whether she or he is required to take an expository writing 

subject as a first-year student. 

 

The foundational phase 

All MIT undergraduates will continue to show that they are capable of writing expository prose at a 

college level and demonstrate this proficiency at the end of the first year.  As is currently the case, we 

anticipate that the vast majority of students will demonstrate this proficiency through MIT’s own 

placement examination when they matriculate, but that roughly a quarter of entering students will 

want or require an expository writing class in the first year. 

 In addition, all MIT undergraduates will be required to take three designated HASS subjects 

– one each in the area of humanities, arts, and social sciences – in their first two years at the 

Institute.  The goals of these specially designated subjects, termed “foundational electives,” are the 

following: 

1. introduce each student to major issues of culture and society and to the major approaches 

used in the humanities, arts, and social sciences to address them; 

2. impart to each student a confident facility in critical reading, writing, and oral expression; 
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3. develop in each student an ability to understand and interpret primary materials, such as 

original texts, interviews, performance, and survey results; and 

4. instill in each student confidence in working alone and collaboratively to understand culture 

and society at a more sophisticated level. 

 

 To ensure that the first goal is achieved, each foundational elective will be allocated into one 

of three categories: 

1. the humanities (History, Literature, Foreign Languages and Literatures, Philosophy);  

2. the arts (Music, Theater Arts, Writing, History of Art and Architecture, Visual Studies); and  

3. the social sciences (Anthropology; Economics; Linguistics; Political Science; Science, 

Technology, and Society (STS); Urban Studies and Planning).   

 

Students will be required to take one class from each category in the first two years.  The mechanical 

and qualitative criteria governing the vetting of these classes will ensure that the other three goals are 

met. 

 Within each of these three categories, a limited number of subjects will be designed to meet a 

set of additional educational needs that are distinct to the first year.  These classes, which we will collect 

together into a HASS First-Year Experience Program, will be distinct in their commitment to do the 

following: 

1. ignite the interest of first-year students in “big ideas” concerning culture and society that 

have endured over time, such as ending poverty, the city, modernity, war and revolutions, 

creativity, understanding the self, and democracy; 

2. provide both a large-scale “common” learning experience as well as a small-scale seminar-

style experience in each class; 

3. emphasize independent and critical thinking and analysis; 
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4. introduce students to the process of developing a cogent and complex argument; and 

5. help students understand ambiguity and the role of interpretation by using open-ended class 

materials. 

Students will normally be expected to take a foundational elective that is in the First-Year Experience 

Program during the first semester of the first year, except for those who instead decide to take 

expository writing in the first semester.  These students will then take a first-year experience class in 

the second semester.  Below, we discuss how to foster this expectation, which we consider to be a 

focal point for rethinking the complete HASS experience at MIT. 

 The first two characteristics of these classes in the HASS First-Year Experience Program, 

considered together, are the starting points for structuring the initial encounter that MIT 

undergraduates have with college-level humanities, arts, and social sciences.  It is imperative that 

entering first-year students immediately experience a large and vibrant community of learners who 

agree to share, for at least a short time, a set of intellectual concerns.  To that end, it is also 

imperative that the HASS First-Year Experience Program be closely monitored and diligently 

encouraged by a group of dedicated faculty that is overseen by the Dean of Humanities, Arts, and 

Social Sciences.  By collecting these classes together into a highly visible program, we aim to foster a 

special esprit among those who teach them; provide a focused avenue in which to describe the 

experience to prospective and current first-year students; provide an infrastructure for continual 

innovation in first-year HASS subjects; provide an advising system that is easily accessible to students 

and advisors; and provide administrative support so that the teaching staff can focus on education.  

We also hope that by establishing a program with strong connections to the Dean of Humanities, 

Arts, and Social Sciences, it will be easier to foster greater interdisciplinary and interdepartmental 

collaboration in the development of these special classes. 

 Classes in the HASS First-Year Experience Program also will be responsible for reaching out 

to the larger MIT community to support events – including plays, speakers, films, and conferences – 
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that will cause the intellectual space occupied by these classes to claim greater ground on the campus 

environment. 

 The number of first-year experience classes must be considerably smaller than the current 

number of HASS-D subjects, although they must each be structured so that a significant amount of 

teaching is done in small groups.  We anticipate that, in any given semester, no more than a dozen of 

these classes will be offered.  To accommodate the vicissitudes of scheduling and leaves, however, we 

may need to develop a few more.  The classes offered must show a sufficient diversity of material.  In 

that way, all faculties in the humanities, arts, and social sciences will be able to participate at some 

level, and the range of concerns will be representative of the issues of culture and society that MIT 

graduates will face throughout their lives.  The HASS First-Year Experience Program will not work if 

particular departments come to consider it their right to offer a subject, nor will it work without the 

participation of all faculties in the humanities, arts, and social sciences at MIT.  But most of all, this 

program cannot succeed without the willingness of faculty members to come forward with 

compelling ideas. 

 The foundational phase of the HASS Requirement will be satisfied for most students by 

taking one foundational elective in the HASS First-Year Experience Program and two outside the 

program.  These three subjects will be distributed across the area categories of the humanities, arts, 

and social sciences.  The first-year experience class will be taken in the first semester, while the other 

two foundational electives will be taken any time before the end of the sophomore year.  For most, 

that will leave at least one HASS class during the first two years which can be chosen with entire 

freedom by the student, depending on his or her prior interests, recently ignited curiosities, or future 

career goals.   

 If current trends hold, roughly one-fourth of MIT students will need or want to take an 

expository writing class.  Students who choose to take expository writing in the first semester will 

then take a first-year experience class in their second semester, completing the foundational elective 
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requirement in the sophomore year.  Thus, students will have less flexibility in the categories of 

HASS subjects they will take early on at MIT, but will still have considerable flexibility within 

subject categories.  For all students, the paths through the first two years of the requirement are 

limited enough to assist in advising, yet flexible enough to account for varying student interests. 

 The foundational elective element of the new HASS Requirement reflects our continued 

commitment to ensure breadth in the liberal arts education of all students.  We continue to believe 

that many of the ideas articulated when the HASS-D system was created serve us well, with one 

important exception, which is the idea that HASS-D subjects should generally not be intended to 

introduce students to disciplines.   We believe that such a criterion is inappropriate in a research 

university, particularly at MIT.  Obviously, most students who take the first-year/sophomore 

foundational elective classes will never again take another class at MIT in these subjects.  However, 

we want students to leave these classes yearning to know more and capable of delving deeper into the 

same subject matter, if they so choose. 

 At the same time, these foundational electives should not be narrow introductions to 

particular disciplines, just as they should not be retreaded HASS-D subjects.  They must serve the 

goals of the common curriculum in the humanities, arts, and social sciences.  These common goals 

include critical reading, written and oral communication, dealing with “raw data,” and grappling 

with indeterminacies.  As a practical matter, these classes must all be “communication-intensive” as 

defined under the current requirement.  The licensing of these classes should continue to be handled 

by a faculty committee similar to the current HASS Overview Committee (HOC), although we also 

believe that membership on the committee should be opened up somewhat and its organizational 

residence located clearly within the regular Institute faculty governance system.  (Currently, the 

complete HASS Requirement is governed by the Dean of the School of Humanities, Arts, and Social 

Sciences.  Formally, the HOC acts at the discretion of the Dean, which is distinct at MIT.)  

Practically speaking, this suggests that the oversight of the HASS Requirement should closely parallel 
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that outlined in Chapter 2 for the Science, Mathematics, and Engineering Requirement, with the 

flavor of the faculty and decanal involvement oriented toward faculty members who teach across the 

disciplines covered by the HASS Requirement. 

 We consider fusing the HASS Requirement and the CI-H portion of the Communication 

Requirement into a seamless whole to be a critical idea of our proposal, if we are to simplify the 

HASS Requirement.  After five years of experience with the Communication Requirement and 

trying to enable it to coexist with the HASS Requirement, we believe that the wisest course is to 

incorporate the first portion of the Communication Requirement fully into the HASS Foundational 

Requirement, so that its architecture is essentially invisible to students and advisors.  All 

foundational elective subjects will be CI-H, and all CI-H subjects will fulfill the foundational 

elective requirement.  Expository writing classes will continue to exist and serve two audiences: (1) 

students who are required to take such a class in their first year because of the performance on the 

writing placement test, and (2) students who are not required to take the class, but believe it would 

provide a firm foundation for later college work.  The structure we are proposing will continue to 

allow students to take these classes in either the first or second semester of the first year. 

 

Scheduling 

One of the most nagging practical problems associated with the HASS Requirement that we have 

heard about, time and again, is scheduling.  Because the reforms we propose will serve to streamline 

the HASS Requirement, we will be in a good position to address this problem. 

 Faculty and students commonly complain that HASS-D subjects conflict with too many 

subjects in the Science Requirement and in the majors.  We regard the current practice – whereby 

students select HASS-D subjects because they fit within one’s schedule, not because of intellectual 

interests – as anti-intellectual.  It has no place within the GIRs.  With a smaller set of subjects that 

serve the purpose of distribution, it should be easier to dedicate a limited number of class times, 
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unimpeded by conflicts with introductory classes in science and engineering, to first-year experience 

and foundational elective subjects. 

 

Pace 

The foundational phase requirements as outlined make two assumptions about the pace with which 

the HASS Requirement is completed.  First, one class in the HASS First-Year Experience Program 

must be taken in the first year.  Second, all foundational electives must be completed by the end of 

the second year.  A student who fails to satisfy either expectation will be considered to be making 

inadequate academic progress.   

 MIT has not had a strong history of such pace requirements.  This sequencing may interject 

a new set of tensions into the continued support for the requirement among the faculty and 

students.  However, we should remember that, although the current Science Requirement is couched 

as a graduation requirement, not a first-year requirement, the Committee on Academic Performance 

(CAP) has long judged the academic progress of first-year students in terms of how much of the 

Science Requirement was completed in the first year; and so, we have had an informal pace 

requirement for Science for many decades.  The Communication Requirement has a more formal 

pace option, which is often a source of complaint among students and their advisors.  (The new 

HASS Requirement will fully enfold the existing CI-H portion of the Communication Requirement. 

Therefore, if we do not transfer the pace requirement into the foundational phase of the HASS 

Requirement, we will lose an important feature of the Communication Requirement.) 

 The experience with the pace feature of the Communication Requirement has taught us, 

however, that if there is a good reason for such a feature, then it is worthwhile to insist upon it, even 

in the face of the natural tensions it brings.  We believe that there are sound educational reasons to 

insist that first-year and sophomore students attend to the foundational aspects of the HASS 

Requirement before they launch full speed into the HASS concentration.  At the end of their fourth 
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semester at MIT, students will be free to focus on their concentrations, minors, and majors.  (Of 

course, students who wish to take more than one foundational elective in a semester, in order to 

accelerate through the HASS Requirement, or who wish to take an additional HASS elective in a 

favorite or new field of interest, will be allowed to do so.)  This plan will ensure that students have a 

solid foundation in communication skills and a basic familiarity with three analytical modes of 

thought by the end of their fourth semester.  This, in turn, will give students a more solid basis for 

selecting their concentrations and minors. 

 It is also true that MIT has mastered the art and science of directing students through the 

foundational phase of the Science Requirement, using a combination of devices, some positive and 

some negative.  For instance, although the Science Core requirement is not a first-year requirement, 

first-year students experience it that way.  The advising literature published by the Academic 

Resource Center and used by first-year students and their advisors treat the canonical path through 

the Science Core (i.e., first term – calculus, physics, and chemistry; second term – calculus, physics, 

and biology) as completely normative; deviations from that path are just variations on the theme.  

The “Core Blitz” program highlights almost exclusively the Science Core, HASS-D, CI-H, 

expository writing, and Physical Education subjects.  As mentioned previously, the CAP judges 

academic progress in the first year, in part, by the number of Science Core subjects completed.  This 

is all done because the collective experience of the faculty has judged that attending to the Science 

Core early on opens up the greatest number of exciting intellectual avenues for students. 

 As well, this could be true of the HASS Requirement.  MIT already treats taking a HASS-D 

subject during the first semester as normative; the great majority of first-year students do so already.  

We do not anticipate that encouraging first-year students to take subjects in the HASS First-Year 

Experience Program will be any more difficult.  Indeed, it should be even easier to describe clearly 

the compelling features of these subjects and to generate great anticipation about the opportunities 

they present even before classes begin. 
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The concentration phase 

After the first two years, students should devote their efforts primarily to becoming comfortable with 

one of the disciplines, or interdisciplinary fields, in the humanities, arts, and social sciences.  To 

accomplish this, they will complete a HASS concentration, much in the same way MIT students 

currently pursue concentrations. 

In considering the comments we received about concentrations, most constituents at MIT 

believe the requirement overall is working well, though it clearly should be strengthened and given 

more attention.  A few concentrations are no more than a loosely connected group of three classes 

taken entirely at the discretion of the student, with no input from a faculty member about the plan’s 

intellectual coherence.8  Therefore, all concentrations should revisit their requirements and ensure 

that they are not overly loose.  Furthermore, all concentrations in fields that are not associated with 

established departments that offer majors should be asked to demonstrate that they have sufficient 

faculty commitment and staffing resources to make the concentration an actual intellectual 

community. 

 

Fostering Greater Collaboration Across Schools 

The discussion to this point has centered on reinvigorating the HASS Requirement.  However, we 

must address a further concern that is somewhat oblique to the requirement itself.  This problem, 

most strongly expressed by faculty in the School of Engineering, is that the HASS Requirement does 

not respond to the needs associated with professional education within those majors. 

An initial response to these concerns is that the HASS Requirement is not intended for 

professional preparation, nor should it be.  The requirement intends that students become more 

                                                
8 A number of these concentrations were created at a time when the MIT-Wellesley exchange program was more active.  
At that time, some concentrations were handled entirely by Wellesley faculty members.  As the exchange has fallen into a 
state of disuse, these concentrations have been left behind as orphans. 
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knowledgeable, creative, and well rounded by gaining comfort with the approaches to understanding 

culture and society that are fundamental in the disciplines of the humanities, arts, and social 

sciences.  The payoff to the requirement certainly includes helping to prepare students for their 

professional lives, but the larger payoff concerns preparing them for the rest of their lives.  It will be a 

great mistake and a huge step backwards to cast the HASS Requirement primarily in terms of 

professional development. 

Nonetheless, we understand one of the strengths of MIT’s relatively small size and the 

principle of “unity of the faculty” to be that it provides opportunities for greater collaboration 

among faculty members who teach subjects in different schools.  Productive collaborations are 

proceeding right now, involving faculty members in humanities, arts, and social sciences and in 

science and engineering. However, there are not enough collaborations, nor is there currently an 

institutional arrangement for them to grow much beyond where they are today. 

To help further these collaborations, we offer the following three recommendations.  First, 

although the HASS Requirement cannot be cast solely in terms of professional development, one 

important goal is professional development.  It is certainly appropriate for departments in 

engineering and science to include HASS subjects within their own major programs, either as 

requirements or restrictive electives.  This is already being done on a limited basis by some 

departments, and we will encourage departments to explore with each other the appropriateness of 

expanding this practice. 

Second, within each science and engineering discipline, there is a body of knowledge whose 

substance and approach draw on elements that combine science, engineering, culture, and society.  

Classes in this category might include those that touch on the history of a discipline or the ethical 

issues it raises.  As well, many engineering capstone classes require students to consider and report on 

the social implications of a particular design or product.  MIT does not currently have a very robust 

platform for interdisciplinary collaborations to help develop classes that respond to this need.  The 
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Program on Science, Technology, and Society (STS) fills part of this need, by developing and 

teaching many classes that explicitly address the interaction of science and technology with society.  

However, the STS faculty is small and already scrambles to keep up with the demand to help think 

about these issues.  Moreover, these issues transcend the exclusive domain of STS as a field of 

inquiry, and provide an opportunity for many types of productive interdisciplinary collaboration.  

We believe it is appropriate for the Institute to consider the establishment of a center at MIT that 

will be responsible for developing links between HASS faculty and departments in the Schools of 

Science and Engineering. Its purpose will be to develop classes and class sections that will respond 

more directly to the professional development needs of undergraduates, as well as to the intellectual 

challenges and responsibility that accompany the practice of modern science and engineering. 

Third, the Institute has already been successful in developing internship programs that are 

designed for allowing students to encounter the nontechnical aspects of their chosen technical 

professions.  These programs are both domestic, such as the Washington Summer Internship 

Program, and international, such as the MIT International Science and Technology Initiatives 

(MISTI).  As these programs are small, however, they currently are unable to meet the demand 

expressed by undergraduates.  We recommend that these programs be allowed to grow to meet the 

current demand and that the Institute dedicate funds to ensure that these programs become 

permanent features on the MIT landscape. 

 

Conclusion 

The MIT education succeeds best when its students grasp the larger social and cultural context in 

which technological advances are pursued and applied.  The roots of this vision can be traced to 

MIT’s founding.  Each generation of MIT faculty has had to re-imagine how best to awaken in 

students a passion for the ethical and aesthetic implications of the scientific and technological 

pursuits that they are preparing to follow.
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Summary of Recommendations 

 
1.  The Humanities, Arts, and Social Sciences (HASS) Requirement should be changed to an eight-
subject requirement that is divided into two major parts, the foundational phase and the 
concentration phase.  The foundational phase would consist of four subjects – expository writing 
and three “foundational electives” distributed across the categories of the arts, the humanities, and 
the social sciences.  (Expository writing could be converted into a free HASS elective by passing an 
MIT-administered exam.)  The concentration phase would consist of four subjects taken from a 
concentration that was sponsored by a department or an interdisciplinary field.  (Concentration 
fields would have the option of allowing students one free HASS elective.)   
 
2.  A HASS First-Year Experience Program should be created to support a small set of foundational 
electives that would be designed specifically for the first year.  All first-year students would be 
required to take one of these subjects. 
 
3.  A subcommittee of the Committee on the Undergraduate Program should be constituted to oversee 
the implementation of the HASS Requirement.  The subcommittee should include representation 
from all Schools of the Institute and active participation from the Deans of Humanities, Arts, and 
Social Sciences; Architecture and Planning; and the Sloan School of Management; and 
Undergraduate Education. 
 
4.  The Dean of the School of Humanities, Arts, and Social Sciences should immediately issue a call 
to academic units and interdisciplinary committees of faculty to propose HASS concentrations.  
These proposals shall specify the structure of the requirement and its academic strengths, show 
evidence that the concentration will have sufficient budgetary and staff support, provide plans for the 
establishment of intellectual activities outside the formal curriculum, and demonstrate the long-term 
commitment of regular faculty to ensure the continued coherence and rigor of the program. 
 
5.  The Registrar should work with the academic deans to develop a plan to ensure that foundational 
elective subjects have a dedicated time in the schedule that is coordinated with the major lectures in 
the SME Requirement. 
 
6.  We recommend that study be given to the establishment of a center to be responsible for 
developing links between HASS faculty and departments in the Schools of Science and Engineering, 
for the purpose of developing classes and class sections that will respond more directly to the 
professional development needs of undergraduates, as well as to the intellectual challenges and 
responsibility that accompany the practice of modern science and engineering. 
 
 



 

 

3-31 

Table 2 
 
Three Paths Through the HASS Requirement 
 
 
a.  No Expository Writing class taken 

Year Fall Spring 
First First-Year Experience Program 

Foundational Elective Foundational Elective 

Second Foundational Elective  Concentration Subject or HASS Elective 

Third Concentration Subject or HASS Elective Concentration Subject or HASS Elective 

Fourth Concentration Subject or HASS Elective Concentration Subject or HASS Elective 

 
 
 
b.  Expository Writing class taken in the first semester, first year 

Year Fall Spring 
First Expository Writing First-Year Experience Program 

Foundational Elective 

Second Foundational Elective Foundational Elective 

Third Concentration Subject or HASS Elective Concentration Subject or HASS Elective 

Fourth Concentration Subject or HASS Elective Concentration Subject or HASS Elective 

 
 
 
c.  Expository Writing class taken in the second semester, first year 

Year Fall Spring 
First First-Year Experience Program 

Foundational Elective Expository Writing 

Second Foundational Elective Foundational Elective 

Third Concentration Subject or HASS Elective Concentration Subject or HASS Elective 

Fourth Concentration Subject or HASS Elective Concentration Subject or HASS Elective 

 




