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INTRODUCTION

On November 21, 2013, the Institute-wide Task Force on the Future of MIT Education released
its preliminary report. Building on MIT’s rich history of educational innovation, the preliminary
report explored a breadth of possibilities to consider in reimagining the Institute’s future. Now
in this fnal report, the Task Force ofers a series of recommendations for how MIT can continue
to transform education for future generations of learners.

Higher education is at an infection point. The public conversation about escalating higher-
education costs and their impact on access for students from all socioeconomic levels is ever
present. At the same time, there is a great hunger for education and there is a great demand

for online learning worldwide. The Institute’s role in education no longer stops at the borders
of our campus, but extends to a global community of learners. MIT is in a unique position to
contribute to this dialogue in a meaningful way. The Institute has historic opportunities to
reach more people, to infuse the magic of MIT into online and blended learning* environments,
to reshape residential MIT education leveraging the opportunities of the digital education
revolution, and to impact lives and society in ways not previously thought possible.

As with the preliminary report, this fnal report refects the collaborative eforts of faculty,
students, and staf who brought their experiences and knowledge to bear on this work. With the
continued guidance of Corporation and alumni advisory groups and input from the broader
MIT community through extensive surveys and discussions, this report also refects MIT’s
continued dedication to reinventing MIT education together as a community.

MIT has a long history of pedagogical boldness balanced with deep introspection. The Institute’s
very existence is based on a grand and daring experiment in teaching. It is a hands-on, science-
based, problem-focused engineering education that continues to defne MIT’s educational
model to this day. Founding President William Barton Rogers’ espousal of experimental

and experiential learning in 1861 contrasted sharply with the tried and true method of rote
memorization that had come to defne a scientifc education by the mid-19th century. This new
brand of learning added context and utility to engineering learning. It also made the MIT model
the global standard. This early experiential learning refected the emerging constructivist theory
of Jean Piaget, which argues that the interaction between experiences and ideas helps learners
create their own knowledge. Renowned MIT professor Seymour Papert built on this theory to
defne constructionism, which expresses that people learn most efectively when building things
and sharing them in communities. Regardless of the label, MIT’s commitment to hands-on
learning is still evident today. In weighing the importance of MIT values and principles, faculty
responding to a survey ranked hands-on experience second only to a commitment to excellence,
and students ranked it as the most important (Appendix 3).

MIT’s Frst comprehensive assessment of the state of education at the Institute was a multi-year
efort that culminated with the publication of the 1949 report of the Commitee on Educational
Survey (the “Lewis Commission”).2 As noted in the report’s introduction, “the commitee was

!Blended learning is a formal education program in which a student learns at least in part through online
delivery of content and instruction with some element of student control over time, place, path or pace.
"Blended Learning," Wikipedia, last modified July 21, 2014, http://en.wikipedia.org/wiki/Blended_learning.

2 http://libraries.mit.edu/archives/mithistory/pdf/lewis.pdf
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instructed to reexamine the principles of education that had served as a guide to academic
policy at MIT for almost ninety years, and to determine whether they are applicable to the
conditions of a new era emerging from social upheaval and the disasters of war.” In seting
forth a series of principles and values that have guided MIT in the years since the report’s
publication, its authors assert, “We believe that the Institute should boldly undertake new
experiments in education and new explorations into the unknown.”

The authors described a dilemma that continues to face MIT and that remains as relevant today
as it was in 1949. The report asks: “Why, then, was there felt a need of critical appraisal at a
time when the Institute was conspicuously healthy and vigorous?” The answer in 1949 was

no diferent than it is in 2014: To remain on the cuting edge of research and education, and to
maintain its position as one of the world’s premier research institutions, MIT must continually
evaluate its strengths and weaknesses with regard to the shifting global, technological,
economic, and political landscape.

Almost 50 years later, MIT’s 15th president, Charles M. Vest, appointed the Presidential Task
Force on Student Life and Learning to undertake a review of the Institute’s educational mission
and its implementation.® At that time, in 1996, MIT reached another crossroads and faced

a shifting landscape at the dawn of the information revolution. In its 1998 report, the Task
Force made a number of recommendations that have helped to shape the General Institute
Requirements (GIRs), advising, the frst-year experience, teaching, and undergraduate research
over the 16 years since the report’s release.

Then, in 2003, President Vest established a Presidential Task Force on the Undergraduate
Educational Commons to undertake a fundamental, comprehensive review of the common
educational undergraduate experience.* The Task Force evaluated MIT’s role in the face of
fundamental changes in science and technology, as well as in MIT’s interactions with the world
and the shifting demographics of the MIT undergraduate student body. The report, published
in 2006, ofered recommendations to strengthen the GIRs, identifed opportunities for increased
international exposure for students, and urged the expansion of MIT’s capacity for educational
excellence through greater atention to diversity eforts, the improvement of classroom spaces,
and improved instruction.

The Institute-wide Task Force on the Future of MIT Education builds on the important work of
these previous eforts and it continues MIT’s history of critically analyzing its educational model.

The collective efort of the past year has been signifcant; however, it represents only the beginning
of our collaborations. Tremendous opportunities lie before us, but much remains to be done.

The 16 recommendations presented in this report lay the groundwork for MIT to build on the
momentum of the Task Force, to refne and realize the vision for the future of education at MIT,
and to respond to the aspirations of the world for lifelong learning. They represent exhilarating
opportunities to promote educational connections across the Institute, transform pedagogy

3 http://web.mit.edu/committees/sll/tf.html
4 http://web.mit.edu/committees/edcommons/documents/tf_full_report.pdf
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through bold but thoughtful experimentation, extend MIT’s impact to the world, broaden access
to high-quality education, and improve afordability for future generations of learners.

In order to achieve the Task Force’s vision, MIT will need to be receptive to new opportunities and
approaches. The Institute will need to seriously re-examine the GIRs in the context of online and
blended learning models. It will need to acknowledge the demand for increased fexibility in the
curriculum and in the time it takes to complete a degree (time to degree). Additionally, MIT will
need to extend the pedagogical innovation in residential education to a global audience so that the
Institute can reach more people, harness the knowledge of a global community of learners who
possess diferent perspectives, and leverage this expertise in pursuing some of the world’s most
challenging problems. MIT will need to pursue new sources of revenue so that it can continue to
invest in its world-class teaching and research infrastructure, and remain competitive in recruiting
top talent. The Institute must also remove barriers to access and improve the aFordability of an
MIT education.

LAYING A FOUNDATION FOR THE FUTURE

There is a tension between a desire to preserve many of the qualities that defne an MIT
education and a push to make grand, sweeping changes to MIT’s very core. The Task Force
recognizes this tension and envisions a future that includes a wide array of options where
traditional plans may be ofered alongside new paths, and where online tools enable modular
and Fexible learning opportunities that enrich the overall MIT educational experience. The
magic of an MIT education is found in the serendipitous interactions of talented individuals,
brought together as a meritocracy, with a sense of community and innovative spirit. By reaching
new audiences and sharing the “magic of MIT,” we can strengthen the residential learning
experience while maintaining the atributes, values, and principles that are the hallmarks of an
MIT education.

More and more, technology is allowing us to customize our environments, our schedules,

and our engagement. Parts of MIT are seeing a growing demand for more fexible degrees.
Flexibility brings to our students options—options to reduce or extend their time to degree,
options to spend a year oF-campus to undertake research or get relevant professional
experience in the middle of their studies, options to engage more deeply in teaching and other
service opportunities, and options to take classes online over the summer and streamline their
programs. The challenge is to use our principles and values to guide us in establishing specifc
educational outcomes and the qualitative MIT culture to which we aspire.

The world has changed dramatically in the past decades. In order to keep pace with the rate
and scope of change in the educational sector and with the demand for access to quality
education around the world, we need to create an ecosystem for ongoing research, learning, and
innovation about the future of education. Evolving MIT education in a rapidly changing world
is both a paramount responsibility and a formidable task. The Institute has been presented with
exciting possibilities, but it will require an unwavering commitment to continuing our work if
we hope to achieve our vision for the future of MIT education.

To this end, the Task Force makes a number of recommendations:

6
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Recommendation 1: The Task Force recommends that MIT establish an Initiative for Educational
Innovation to build on the momentum of the Task Force, enable bold experimentation, and realize the
future the Task Force has imagined for education on campus and beyond.

The questions posed by the Task Force and the recommendations ofered in the following pages
have potentially far-reaching consequences. We need to create an ecosystem that promotes
educational connections across the Institute and provides an educational innovation hub, or

a “sandbox,” for conducting the experiments envisioned by the Task Force. We also need to
thoughtfully assess the experiments we conduct and take great care in stewarding the campus
for future generations of learners.

As a hub for learning research at MIT, it is envisioned that the initiative will have signifcant
faculty involvement and be appropriately funded to enable its work. It will be an opportunity to
promote conversations across the Institute—not just about curriculum, technology, and policy, but
more generally about teaching. It will also be responsible for developing and managing academic
programs in education involving both traditional and online methodologies. These programs
might include an undergraduate minor in education, a graduate teaching minor, and new
undergraduate and graduate teaching opportunities. In addition, it is envisioned that the initiative
will play an important role in advocacy with an opportunity to impact national policy. In order

to succeed, the initiative must be well integrated with the MIT governance structure and have
strong connections with the Commitee on the Undergraduate Program (CUP), the Commitee

on Graduate Programs (CGP), and the Commitee on Curricula (CoC), the O¥tce of the Dean for
Undergraduate Education (DUE), and the Ofce of the Dean for Graduate Education (ODGE).

Under the auspices of the initiative and in concert with the existing faculty governance process,
MIT will be enabled to engage in bold experiments in the MIT undergraduate and graduate
programs, including experiments in existing GIR subjects. The Institute will be able to experiment
with ofering summer classes for credit with a focus on blended and online pedagogies and with
building the capacity needed to extend online oferings and modular approaches.

TRANSFORMING PEDAGOGY

The Task Force makes the following ve recommendations to transform pedagogy at MIT.

Recommendation 2: The Task Force recommends that the new Initiative for Educational Innovation
engage in bold experiments to catalyze ongoing research, learning, and innovation about the future of MIT
residential education.

One major role of the new Initiative for Educational Innovation is to engage in bold experiments
in MIT educational programs. The Task Force sees a number of opportunities to advance
experiments in both undergraduate and graduate education. The following three opportunities
are highlighted as specifc recommendations to be conducted under the auspices of the initiative
and in concert with the existing faculty governance process:

7
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Engage in bold experiments in the MIT undergraduate program. To enable the future

of MIT education, we must engage in bold experiments that will help us learn about both
the positive and negative aspects of pedagogical and curricular innovations. This is critical
to ensuring MIT’s leadership position at a time of disruptive change. It is also a way to
experiment with approaches that may both enhance students’ learning and render an MIT
education more afordable. These experiments must be constructed in an informed way,
conducted in concert with the existing faculty governance structure, and coupled with
careful assessment components, thus enabling us to reinforce lessons learned and to efect
sustained improvement.

The Task Force recommends that these experiments include, but not be limited to, the
following elements:

= Infusing greater Fexibility into the core undergraduate curriculum, including the
GIRs;

= Expanding the use of diverse pedagogies such as project-based and blended learning
models;

= Introducing modularity into the curriculum and understanding the efectiveness of
doing so; and

e Studying new approaches to the assessment of students.

Proposed experiments go well beyond the use of online technologies in residential and
global education, and may include collaborations with other institutions with which MIT
has close ties. For example, MIT’s unique educational relationship with the Singapore
University of Technology and Design provides a potential opportunity for collaborative
innovation and experimentation beyond the boundaries of the MIT campus.

The Task Force makes the specifc observation that in the past decades, the world has
changed considerably, and these changes have outpaced changes in the MIT GIRs. For
example, computational thinking has become central to many felds, the ability to analyze
and visualize data has become indispensable, and entirely new methods of fabrication at a
variety of scales have emerged, creating a demand for new knowledge and skills.

In this changed world we must ask:
= Are the GIRs adequately preparing undergraduates to face the world?
= Are the GIRs serving our educational needs now and into the future?

= Can we fnd ways to maintain the advantages of MIT’s common core while
increasing fexibility, especially in the face of the growing interdisciplinary nature of
MIT majors?

= Does modularity combined with blended learning models ofer a solution that can
balance this tension?

The Task Force is neither suggesting specifc classes for inclusion in the GIRs, nor proposing
an entirely redesigned set of GIRs, but it is strongly advocating that the faculty engage in

8



INSTITUTE-WIDE TASK FORCE ON THE FUTURE OF MIT EDUCATION—FINAL REPORT I 9

bold experiments and seriously re-examine the GIRs, particularly in the context of the new
opportunities ofered by online and blended learning models. Having the common GIR

core is part of the magic of MIT, and retaining a common core is critical, but the Task Force
recommends experimentation to help reconsider the mix of the common core requirements.
Controlled experimentation can inform a discussion about change and help the Institute move
forward in a constructive way. The recommended educational innovation infrastructure,
working in collaboration with CUP and CoC, can enable experiments that go beyond the
constraints of the current GIRs, and that inform answers to the questions posed above.

b. Offer summer classes for credit. The summer provides opportunities for experimentation
with pedagogies such as intensive face-to-face interactions, blended learning models,
modularity, and project-based learning. It is an opportunity to create a culture of peer-
based learning in collaboration with faculty and to further promote MIT’s culture of
tinkering, designing, co-creating, and remixing—all of which may be more di¥cult to
achieve during the academic year. Under the auspices of the educational initiative, MIT can
conduct summer experiments that explore, assess, and catalyze new pedagogies.

Both undergraduate and graduate classes can be ofered for credit either in blended formats
or online during the summer. The ability to take classes during the summer for credit

will provide students with schedule Fexibility that may enable more of them to spend a
semester away from MIT pursuing academic experiences that broaden their educational
experiences. The Task Force acknowledges the 2014 Report of the MITx Subcommitee of
the Faculty Policy Commitee, which ofers guidance on assigning credit for online classes.®
To ensure academic integrity, the report recommends that online activity be refected in

the three-category subject designation®, that a mechanism to test profciency be in place for
awarding transfer credit for edX classes, and that leter grades not be granted until learning
platforms become more robust.

The Task Force recognizes that there is a danger that some students may wish to take
summer classes as a way to squeeze even more into their time at MIT at the expense of
deep learning and with the risk of additional stress. The Task Force cautions against this
behavior. It also cautions against creating an environment that makes it more di®cult for
students to spend time engaging in activities such as internships, Undergraduate Research
Opportunities Program (UROP) experiences, and thesis work that contribute in important
ways to their professional development.

During the summer 2014 term, MIT is oFering a small number of classes for credit on an
experimental basis. The summer@ future program was triggered by Task Force discussions.
It represents another step in the exploration of opportunities to enhance the residential
learning experience with online educational materials and blended learning models. There
was an exceptional response to the program, with 129 students (113 undergraduates and 16
graduate students) participating (Appendix 4).

5 http://web.mit.edu/faculty/reports/pdf/MITx2014.pdf

& The three categories of time distribution of a subject that, when totaled, represent the total credit hours
awarded for it: (1) recitation and lecture, (2) laboratory, design, or fieldwork, and (3) and preparation.
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c. Create an ecosystem that promotes educational connections across the Institute.
The educational initiative will serve to create an ecosystem that promotes educational
connections, and that builds a culture of inter-School synergy. Doing so will help provide
contextualization to students, and preserve the value of diferent perspectives while
reinforcing connections and relevance. The Task Force hypothesizes that beter connections
will help improve learning. For example, strengthened connections between the School of
Humanities, Arts and Social Sciences (SHASS) and the Schools of Engineering (SOE) and
Science (SOS) could be explored as a mechanism to improve communication skills for MIT
engineering and science majors. Likewise, beter connections between the Department of
Mathematics and SOE could be explored to improve the technical depth of learning in some
engineering subjects.

In order to create an environment for faculty “connectors,” the initiative should incentivize
faculty to collaborate in education across departments with the provision of teaching
resources. It should support projects and experiments that map connections in topics and
outcomes across the curriculum, that employ online resources to facilitate connections, and
that exploit opportunities to use modular approaches to increase fexibility. These types of
experiments will enable the study of the benefts of connecting content in new ways.

Recommendation 3: The Task Force recommends that MIT build on the success of freshman learning
communities and consider future expansions of the cohort-based freshman learning community model.

MIT has a successful history of conducting experiments in freshman learning communities.
Online and blended learning models ofer new opportunities to further these experiments

and ofer the possibility to radically transform the undergraduate experience. One of the risks
of the online learning model is isolation. Experimenting with these pedagogies within the
context of a cohesive learning community is one way to mitigate this risk. Advising, mentoring,
and student-faculty interaction continue to be of critical importance to learning and to future
success, and must be emphasized in the face of increased online learning components in our
MIT residential education.’

The Institute can build on the successes of existing MIT freshman learning communities, while
learning more about the elements of those successes and their atributes, both favorable and
unfavorable, and drawing lessons from the various ways in which students learn. The Task
Force recommends the expansion of existing learning communities, or the introduction of new
learning communities to explore new opportunities.

For example, one possibility is a freshman cohort where students take some of their GIRs

in a blended format with a Fipped classroom using the edX/MITx platform. This might be
combined with a more modular curricular structure and with intensive faculty advising and
mentoring. Another possibility is a freshman learning community that places emphasis on
hands-on experiential learning and maker skills, tailored to reinforce the freshman GIRs and the
connections among them.

" “Great Jobs, Great Lives,” The 2014 Gallup-Purdue Index Report, Page 10.
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The Task Force notes that the four existing freshman learning communities—the Experimental
Study Group (ESG), Concourse, Media Arts and Sciences, and Terrascope—currently have to
comply with the GIRs. ESG began in 1969 as a more personalized approach to teaching, and
set a precedent in providing a level of Fexibility for both subject mater content and pace of
completion. As future experiments in freshman learning are envisioned, additional fexibility
might include the possibility of new or diferent GIR cores as described in recommendation 2a.
All experiments must include a signifcant assessment component to ensure that appropriate
lessons are drawn from these experiences.

Recommendation 4: The Task Force recommends that the Institute use online and blended learning to
strengthen the teaching of communications.

The ability to communicate efectively is a critical transferrable skill, and student surveys
show that MIT trails our peer institutions in students’ self-reported gains in communication
skills during college.t Given the science, technology, engineering, and mathematics (STEM)
focus of most MIT students, this is a difcult issue. Implementation of the communication-
intensive (Cl) component of the communication requirement (CR) around 2001, which
requires undergraduates to take at least one ClI class per year, has begun to make a diference.
Comparing the 2002 and 2014 Senior Survey results, the number of students reporting that
their ability to write efectively had not improved during college decreased from 48% to 12%.
Similarly, those reporting no improvement in their oral communication skills decreased from
39% to 6%. While this is a positive trend, online technologies may provide opportunities for
further improvement.

MIT should develop materials that describe best practices for teaching efective communication
skills, as well as online modules on writen and oral communication for use in communication-
intensive subjects within the major department (CI-M). The Institute should implement
mechanisms to support faculty time for cross-departmental faculty engagement and continuing
education on communication skills. Blended learning models for Cl subjects in the humanities
(CI-H) and CI-M that incorporate smaller student-faculty ratios in face-to-face setings should be
explored.

Recommendation 5: The Task Force recommends that MIT create an Undergraduate Service Opportunities
Program (USOP).

Engaging MIT students in the world provides valuable contextualization for their residential
learning experience by allowing them the opportunity to work on serious issues that challenge
society, yet to do so in a guided way with an intellectual component. Many MIT students
already engage in service activities, but often these engagements are disconnected from the
rest of their educational experience. There are already excellent service-related programs on
campus, such as D-Lab, that can serve as a starting point from which to build. Additionally, the
Public Service Center, which provides excellent guidance, should be beter resourced.

8 %2011 MIT Enrolled Student Survey,” Office of the Provost, Institutional Research.
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In the same way that UROP has become (and should continue to be) an enormously valuable
part of MIT’s undergraduate program, the introduction of a formal, Undergraduate Service
Opportunities Program (USOP) can help students make service a meaningful part of their
educational program and give them the opportunity to work closely with a faculty mentor.
The Task Force recommends that the USOP experience not be required of all students, but
that it could be taken for credit. USOP experiences could be combined with global teaching
opportunities, such as providing local mentorship for globally ofered MITx classes. The
program could also include a social entrepreneurship aspect.

There may also be ways to involve graduate students in USOP or in a corresponding Graduate
Service Opportunities Program (GSOP). Encouraging graduate students to engage in the world
more broadly through service could be combined with online learning opportunities described
in recommendation 6.

Recommendation 6: The Task Force recommends that the Institute explore online and blended learning
models to improve graduate curriculum accessibility.

As noted above, the Task Force sees a number of opportunities to advance experiments in
graduate education. Graduate students need improved access to advanced graduate classes to
enable their research. Improved access relates to timeliness: Students need to be able to learn
subject mater on demand when needed to support their research progress. Improved access
relates to course packaging: In many cases, a full 12-unit graduate class may be accessible only
to a small number of students, while smaller modules of material may be relevant and useful for
a larger audience.

By ofering online on-demand modules, departments may be able to exploit efciencies and
beter manage faculty teaching loads. This may also provide an opportunity for graduate
students and postdoctoral researchers to participate in the co-creation and testing of these
digital learning modules, which is an experience of potential value for those pursuing
academic careers. These on-demand modules may target upper-level graduate material that
might otherwise be taught infrequently. There may also be opportunities to collaborate with
peer institutions to target graduate material not ofered at MIT, and both asynchronous and
synchronous learning environments could be ofered online.

EXTENDING MIT’S EDUCATIONAL IMPACT

The Task Force makes the following ve recommendations to extend MIT’s educational impact to
the world.

Recommendation 7: The Task Force recommends that this commitment to pedagogical innovation for the
residential campus be extended to the world to set the tone for a new generation of learners, teachers, and
institutions.

MITx and edX have created an unprecedented opportunity for MIT to reach a global audience.
However, this opportunity comes with a responsibility: if MIT is reconsidering the way in
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which it addresses residential learning, it is important that it also convey these ideas, rather
than old ideas, to learners and educators around the world.

As described previously, practical application has been central to the MIT way of learning.
Research continues to rea®rm the invaluable roles of both active learning and hands-on
learning in assimilating, contextualizing, and reinforcing the key learning objectives of a
learning module. For example, recent studies have shown that active learning has a signifcant
impact on learning outcomes, and that traditional lectures need to be re-examined for their lack
of efectiveness.®

As MIT improves its methods for educating its students, it is incumbent upon the Institute to
convey these ideas and results to the world. OpenCourseWare Educator, which is already a
successful venue for disseminating MIT’s pedagogical approaches, could become a powerful
channel for sharing latest results as MIT embarks on its journey towards a future model of
learning. In this context, the following opportunities have been identifed by the Task Force.

a. Exploration of modularity based on learning objectives and measurable outcomes. In
January 2014 Harvard and MIT released a report summarizing an analysis of the data
collected during the frst year of open online classes.’® Modularity refers to breaking a
subject into learning units or modules, which can be studied in sequence or separately.
The fnding that drew the most atention is the low rate at which students who enroll in
an MITx or HarvardX class complete it. The frst 17 HarvardX and MITx classes recorded
841,687 registrations, of which only 43,196 (5.1%) earned a certifcate of completion.

While the completion rate is low, other data from the report suggests that students are
focused more on learning certain elements of a class and less on completing what has
traditionally been considered a module or unit of learning. For instance, in addition to those
who completed a course through MITx or HarvardX, 35,937 registrants explored half or more
of the units in a course, and 469,702 viewed some but less than half of the units of a course.

The way in which students are accessing material points to the need for the modularization
of online classes whenever possible. The very notion of a “class” may be outdated. This in
many ways mirrors the preferences of students on campus. The unbundling of classes also
refects a larger trend in society—a number of other media oferings have become available
in modules, whether it is a song from an album, an article in a newspaper, or a chapter from
a textbook. Modularity also enables “just-in-time” delivery of instruction, further enabling
project-based learning on campus and for students worldwide.

The fall 2013 survey of faculty and instructors found that while faculty report that they
seldom convert their classes into smaller units (less than 10% to date), they feel that many
of their classes (25%) could beneft from a more modular approach.t Similarly, in a survey

® http://www.pnas.org/content/early/2014/05/08/1319030111.full.pdf+html
0 http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2381263.
1 http://web.mit.edu/ir/surveys/pdf/FutureEduFaculty-Overall.pdf
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of students, approximately 40% of respondents report that they have taken MIT classes that
they feel would beneft from modularization (Appendix 3).*2

Aside from the likelihood of reduced atrition, modularity has the added beneft of allowing
instructors to develop online material in a more incremental manner. Whereas it can take
months to produce a full MITx class, a module could be created in a mater of weeks and
could be used as a foundation for a variety of disciplines. The Institute also has a signifcant
opportunity to reuse modules across courses.

Not only could modules be reused across departments and Schools, but also across
institutions. As edX continues to add institutions from around the world, new opportunities
for synergies are emerging. Much like a playlist on iTunes, a student could pick and choose
the elements of a calculus or a biology course ofered across the edX platform to meet his or
her needs, but for most efective learning, modular units must be integrated into the whole.
Thus, while the efort to study and complete a module may be more accessible, the efort to
integrate the information into a complete class remains signifcant but may be facilitated by
incremental learning.

To achieve this kind of fuidity and malleability in learning, the Task Force recommends
exploring options for establishing a module repository. To support student selection of
modules, there must be some mechanism for storing and curating the content. Whether
through tags or Flters, a simple but efective repository would allow students and
educators to identify and utilize the modules that best meet their needs. MITx and OCW
must work together to frame and enable such a vision.

Further exploration of the role of game-based learning. The impact of gaming in engaging
students is only beginning to be understood. As gaming continues to permeate popular
culture, so too does an increased acceptance of game-based learning. Through the Scheller
Teacher Education Program, MIT is testing new methods to support instruction through
gaming. Through further exploration, MIT can modernize its tools for a new generation of
learners.

In the short term, the Task Force recommends studying how game-based learning can be
applied to existing classes as a case study and even to develop MITx courses focused on
game-based learning content. In the long-term, the Task Force recommends incorporating
game-based techniques into some residential MIT classes.

Partnering with other colleges and universities to encourage blended learning using
MITx content. EdX has enjoyed great success in its collaborations with colleges and
universities around the country. In fall 2012, a lecturer at San Jose State University used
the 6.002x materials on the edX platform to teach Introduction to Circuit Analysis. The
class viewed MITx video lectures and completed MITx problem sets. The lecturer spent a
short time in class facilitating questions and answers, and then devoted the remainder of
the class to peer and team instruction and problem-solving. Pass rates increased from 55%

12 http://web.mit.edu/ir/surveys/pdf/FutureEduStudent-Overall.pdf
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of students in conventional classes to 91% of students in the blended class.*®* Similar to the
“Intel Inside” campaign of the 1990s, in which Intel provided the processors for consumer
computers, “MITx inside” might serve as the foundation for classes being taught in a
blended fashion at colleges and universities around the world. In this model, MIT would
provide MITx content to colleges or universities; those colleges or universities would then
use MITx as a basis for the tailored educational experience that they develop to meet their
students’ needs.

In the short-term, the Task Force recommends the following:
= Seek partner universities that can license MITx modules;

= Develop new models of blended learning and activities to combine with digital
learning;

= Seek blended learning opportunities at other universities where MITx material could
be used to “Fip” the classroom locally. Collaborate with universities to share results
and set up mutually benefcial experiments;

= Ofer pedagogical advice to participating schools; and

= Consider needs-based pricing or a fund to provide access to MITx materials to a
wide range of partners across the world.

The unbundling enabled by MITx and edX also creates the possibility of smaller
institutions. Consider a town with an industry in metallurgy. Online content, combined
with blended learning, could enable small, specialized colleges in that town that focus on
metallurgy. The Task Force recommends exploring “micro-institutions” of this nature in the
future.

d. Using open problems to seed global discussions. Problem-based learning is at the heart
of an MIT education. While understanding the foundation and principles of a particular
discipline is essential, the Task Force feels that the investment of students in learning

is most successful when they apply their learning to real-world problems. Many such
problems do not have clearly defned solutions and they enable a continuing conversation
that also often spans departmental silos. The Task Force recommends encouraging
departments to develop classes or series defned by the challenges they seek to address. For
instance, one might imagine an MITx series on air pollution. Within that series, a student
would fnd a number of classes—including air purifcation, urban planning, politics, and
poverty—that are intended to aid the understanding and examination of air pollution
from a variety of perspectives. This might require a student to work on projects with
students from diferent corners of the world who may already be addressing the nuances
of air pollution in their individual communities. This connection will help create a global
community of thought and practice around global challenges, and a cadre of sophisticated
problem solvers.

13 https://www.edx.org/blog/san-jose-state-university-edx-expand#.U6hq3hYgF8Y.
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e. Developing a strategy for increasing the diversity of MITx learners. While MITx has
successfully reached a new audience of learners, the audience is primarily male and
educated (Figures 1 and 2).

Figure 1. Gender of MITx participants through June 13, 2014
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Figure 2. Educational level of MITx participants through June 13, 2014
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The Task Force recommends defning a strategy to reach more women and students of all
nationalities, racial and ethnic groups, and socioeconomic circumstances. The Task Force
recommends further analysis and consideration of the issues that might serve as obstacles
to reaching a more diverse audience. Clearly, there are political, technological, and fnancial
barriers throughout the world that will make it di®cult for MITx to reach certain audiences,
but what steps might MIT take to more efectively reach those who might hunger for an
education but not have access to one?

In the short term, the Task Force recommends ensuring that MITx classes represent the
great diversity of MIT faculty and student interests and backgrounds. In the long term, MIT
should design a system of accountability to ensure that its outreach strategy is continuously
practiced and revised. For MITx to have the impact that MIT imagines, barriers to access
must be further evaluated and addressed.

Recommendation 8: The Task Force recommends supporting e orts to create a lasting community and
knowledge base for MITx learners.

There are currently over 1,000 local edX communities listed on the social networking site
meetup.com.** While that community has developed organically, it represents a signifcant
opportunity to leverage broad interest and engagement to crowd-source solutions to problems
via a kind of innovation network. By supporting a lasting community of students who become
experts on a particular topic, new opportunities for meaningful peer-to-peer instruction will
also emerge.

In the long term, MIT might look to develop a “Wikipedia-like” knowledge base that gathers
the best community resources to share ideas and best practices. Also, MIT might consider
international competitions and other recognitions to engage the world community. From

the $100K Entrepreneurship Competition to the Clean Energy Prize, MIT has successfully
developed a robust infrastructure of problem-based competitions that generate world-altering
ideas and products. Imagine if those competitions were expanded to include MITx learners all
over the world. There is great potential to engage students who possess diferent expertise and
diferent perspectives in pursuing answers to some of the world’s most challenging problems.

Recommendation 9: The Task Force recommends that MIT de ne a K-12 strategy through a special interest
group under the auspices of the Initiative for Educational Innovation.

From the Edgerton Center to the Scheller Teacher Education Program to the Lemelson-MIT
Program’s InvenTeams initiative, MIT oFers over 80 K-12 educational programs. However, in
true MIT fashion, the programs have developed in a grassroots fashion over time, and have
sought and received litle coordination. There is also widespread interest within MIT from
students, faculty, and staF, and from MIT alumni, to engage with K-12 students. With such
broad K-12 programming, and a high demand for an MIT-style education, the Task Force
recommends defning a K-12 strategy through a special-interest group.

¥ http://www.meetup.com/edX-Communities/
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Approaching K-12 outreach in a more strategic way has a number of benefts. In addition to
providing new opportunities to experience MIT educational programming, MIT would be
beter positioned to improve the diversity of its applicant pool and to reach students who might
otherwise disengage from learning. MIT has a long history of successfully partnering with

high schools to reach students as they begin to think about applying for college. By defning

a strategy to reach younger students, the Task Force believes that the benefts for both the
students and for MIT are potentially signifcant. Along these lines, the Task Force recommends
conducting pilots and experiments. It also recommends considering strategies and initiatives for
teacher education.

In the long term, and depending on the outcome of the K-12 experiments, the Task Force
recommends developing a framework for engaging the K-12 community in the United States
and around the world.

Recommendation 10: The Task Force recommends that the Institute create new opportunities for
engagement between the MIT community and the world.

As noted previously, there are over 1,000 local edX communities around the world. While
the formation of these communities provides great value to the groups of learners, in-person
exposure to MIT faculty, students, and alumni could prove mutually benefcial.

Part of the great appeal of MITx is its potential to create new opportunities for global interaction
for MIT students. MIT enjoys a number of successful programs that connect its students with
research and innovation around the world. For instance, the MIT International Science and
Technology Initiatives (MISTI) program matches hundreds of MIT students annually with
global internships and research opportunities. In the summer of 2013, 10 MIT students who
received MISTI training visited four countries and acted as MITx ambassadors during their
MISTI internships. They met with MITx learners in their host countries to provide tutoring and
a visible connection to MIT.

The Task Force recommends building on the success of this experiment by formalizing a MISTIx
program in which engagement with the MITx community becomes an important part of a
student’s MISTI experience.

The Task Force encourages student engagement in MITx course authorship and tutorship. MIT
has long enjoyed a successful Undergraduate Research Opportunities Program that places
undergraduate students in labs and centers to gain frst-hand and meaningful experience
working with faculty members on their research. There is similar potential for students to gain
valuable teaching experience by partnering with a faculty member in designing MITx content.

The Task Force also recommends encouraging faculty to participate in global education through
open problems, crowd-sourced content and local MITx gatherings. While the Task Force
recognizes the value to MIT students in spending time with global MITx communities while
traveling abroad, there is similar potential for faculty to engage with global communities. By
engaging directly with MITx students around the world, faculty would be able to develop

new avenues for understanding the world’s challenges and identifying talent for meaningful
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collaboration. Likewise, MITx learners would beneft from the opportunity to work directly
with MIT faculty, in essence bringing MIT to them.

MIT alumni can also play an important role as coaches and mentors. In an experiment with the
city of Chicago, called ChicagoX, MIT alumni acted as mentors to students in Chicago who took
a computer science course ofered by MITx. Positioning alumni to provide in-person guidance
to MITx learners not only enhances the online learning experience, but also creates a tangible
connection to MIT for students who might someday apply to MIT.

Recommendation 11: The Task Force recommends that MIT move forward to consider the types of
certi cations that can be supported through MITx and edX, and develop pricing methodologies and
revenue-sharing arrangements for agreed-upon certi cations.

Increasingly, employers are focusing on certifying an employee’s or potential employee’s
competencies rather than relying on his or her formal degree. Badging is another new trend
in certifcation—a badge is essentially recognition for a smaller module of learning. These
new ways of thinking about certifcation tie in with the opportunities created by MITx. While
learning for personal improvement is valuable, there is untapped potential to explore new
opportunities to certify that learning. This might take several forms, three of which the Task
Force believes are ready for immediate atention and expansion.

First, MITx has developed the concept of XSeries, in which a student earns a certifcate for
passing a series of courses in a specifc subject. This new model allows departments to beter
understand and meet student needs and to reimagine the structure of a course and its place in a
larger context of a discipline.

MITx has announced three XSeries certifcates, one each in Aerodynamics, Foundations of
Computer Science, and Supply Chain Management. The XSeries is comprised of a set number
of courses designed to help students to understand and apply new concepts. In Foundations of
Computer Science, for instance, students enroll in seven modules (each roughly half of a regular
MIT course) that introduce key concepts of computer science and computational thinking. From
programming to Java to digital circuits, the XSeries provides a solid basis for understanding
computer science. The Frst XSeries certifcates were awarded in July 2014.

The Task Force urges each MIT department to think in terms of XSeries instead of individual
courses when developing content for edX. This should be combined with thinking about
modules instead of whole courses for reasons discussed earlier.

In the long term, the Task Force envisions opportunities for XSeries to develop into something
akin to an MITx minor, major, or even an MITx or edX degree in recognition of more
comprehensive learning.

Second, the Task Force recommends pursuing the development of new professional and
executive education courses. In March 2014, MIT Professional Education ofered MIT’s Frst
online professional course. The course, Tackling the Challenges of Big Data, aimed at technical
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professionals and executives, was the frst of a line of professional programs delivered via edX."
The course served as a training opportunity for working professionals and represents MIT’s
initial foray into online professional education.

Third, the Task Force recommends experimenting with merging education options for MIT and
MITx courses. Through programs like MISTI, there are new opportunities for MIT students to
leave campus and gain real-world experience by interacting with MITx learners in their local
communities. The reverse could be true for MITx learners. Imagine a student in Brazil who has
gained an understanding of quantum physics through MITx but who otherwise has had no
MIT connection. After reaching a certain point in her online studies, perhaps that student could
be invited to MIT to participate in on-campus interactive learning opportunities with other
MITx students from around the world. In fact, such a program is being piloted as a follow up to
15.391x in the summer of 2014.

While improved opportunities for learning drive each of these recommendations, certifcation
represents an important opportunity for revenue generation. This revenue can be used to
subsidize MIT’s investment in online education.

ENABLING THE FUTURE OF MIT EDUCATION

MIT faculty, researchers, and graduates contribute to the world in extraordinary ways, and

an MIT residential education remains highly sought after despite perceived barriers of cost.
MIT is able to admit only a fraction of the exceptional students who wish to come to campus.
Undergraduate applications have tripled since the early 1990s to approximately 19,000, while
admissions have been relatively fat at about 1,550. Undergraduate selectivity has also increased
dramatically over the past 20 years among the top higher education institutions.

The Institute is commited to making a rich educational experience afordable and to providing
those who are admited with the aid needed to complete their MIT degrees. In order to fulfll
this commitment, the Institute must pursue opportunities to bolster the current Fnancial model
and strengthen MIT’s ability to support future generations of students. In working to enhance
the sustainability of the MIT Fnancial model, it is important to understand the drivers of cost.

The Drivers of Cost of an MIT Residential Education

In a market that focuses on excellence, MIT incurs high costs. These costs result from the
Institute’s need to atract and retain the best faculty and the brightest students, to provide
premier research and educational facilities, and to perform the unparalleled research that is
integral to the research university model. Providing the facilities required for our exceptional
faculty, students, and researchers to advance research discovery and innovation is inherently
expensive (Figure 3). Nevertheless, we will need to continue to invest in our world-class
teaching and research infrastructure and remain competitive in recruiting top talent if we are to
maintain our preeminence.

15 http://web.mit.edu/professional/onlinex-programs/courses/tackling_the_challenges_of_big_data.html
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This investment pays of in terms of educational outcomes. The MIT model produces
outstanding students and advances knowledge in remarkable ways. MIT contributes
signifcantly to educating some of the brightest engineers, scientists, and businesspeople of
our time. Moreover, graduates from MIT perform exceedingly well in their life pursuits. These
outcomes not only infuence the formation of companies, job creation, patents, and inventions,
but also advance the boundaries of science and engineering.

Figure 3. Campus operating revenues and expenses, FY1981-FY2013
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