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Theoretical, Technological and Instructional Considerations

Recent research on instructional technology shows that the use of modern collaborative learning tools combined with open access to education content tends to help with motivation and improvement in learning outcomes (Young, 2001; Guilbaud, 2007). Scholars of pedagogy also suggest that learner-centric education offers chances for greater learning attainment and a stronger sense of accomplishment for those involved in designing instruction (Chickering and Ehrmann, 1997; Dexter et al, 2002).  As a result, later generation instructional technology tools have often focused on learner engagement instead of merely employing the tools as a means for content delivery (Khan, 2004). In turn, the following major trends are emerging at crossroads where faculty apply various technology tools to assist in delivering educational content and process: 1) local adaptation of learning materials and contents (Clark and Mayer; 2002); 2) learners’ participation and engagement (Khan, 2004, 2005); and 3) an orientation towards experimentation (Preece, 2000; Chou, 2003).  

Increased dynamism in instructional technology, both as tools and field of study, has ushered in an age of distributed and facilitated learning, which over time will tend to benefit education as a whole (Berg, 2002).  Moreover, a focus on learner-centric themes and approaches offers concrete possibilities for eschewing “drill and kill” instructional orientations of the past, presenting discernible paths for guiding learners in understanding and constructing knowledge for themselves. “New developments in learning science and technology provide opportunities to create well-designed, learner-centered, engaging, interactive, affordable, efficient, easily accessible, flexible, meaningful, distributed and facilitated learning environments" (Khan, 2001, p. 5).

While new instructional technology environments and accompanying changes in learning orientations may portend well for education generally, introducing new technologies can often be unsettling. For example, integrating new technological systems can alter approaches to system use, teaching orientations, student training, helpdesk, and user support (Gibson, 2003; Anderson and Dexter, 2005). 

Deploying distributed and facilitated learning systems requires coordination and adjustment to multi-layered organizational systems, procedures, and policies.  New distributed and facilitated learning systems need to be adaptable to a wide variety of curricula and user groups including faculty, administrators, advisors, and technical support personnel. Organizational learning is key to successfully using distributed and facilitated learning systems.

This paper describes several key issues involved in deploying such distributed learning systems. Specifically, the paper examines the process involved in deploying and using e-portfolios as a special type of distributed and facilitated learning system at Virginia Tech. E-portfolios were introduced to the Virginia Tech community to allow for a more accessible, transparent approach to creating, assessing, reviewing, and disseminating learner-created content over time. It is important to note that e-portfolios were introduced after a robust faculty development process had been active over several years – a process intentionally aimed at appropriately integrating technology in teaching and learning. Long before electronic portfolios were introduced, the university invested in faculty development with aims to transform teaching and learning activities and to build the institution’s learning capacity.  The faculty-oriented, grassroots program provided a foundation for a second phase change activity some years later; this subsequent program focused on change for graduate students, also viewed as key components of the institution’s culture focused on beneficial changes in teaching and learning.

This paper examines theoretical, technological, and instructional considerations giving rise to greater use of distributed and facilitated learning systems, in general, and focuses on a particular case through a cultural change lens. Since a major impetus for using distributed and facilitated learning is learner experimentation, adaptation, and adoption, the paper provides examples of field uses of approaches and systems implemented at Virginia Tech. The potential impact to learning and instructional development at Virginia Tech of using e-portfolios will conclude the discussion. 

Distributed & Facilitated Learning Environments

At present, a plethora of tools ranging from comprehensive instruction/learning management systems to classroom-specific applications, such as Blackboard and electronic/interactive whiteboards respectively are available to learners and facilitators.  A long menu of technology options provides greater opportunities for instructional collaboration and networking (Hawkes, 2000; Wenger, et al 2002).

The shift toward greater deployment of distributed and facilitated learning tools and applications, in particular, has enabled more emphasis on interactions and decreased attention on using technologies as mere content delivery mechanisms (Hillman et al, 1994; Moore, 1989; Berg 2002). As a result, horizontal interaction is a major part of modern technology-enriched systems used in learning and teaching.  Whereas vertical interactions of earlier eras involved only the teacher and the learner, horizontal interaction today incorporates all negotiated activities between and among major components of the distributed and facilitated learning environment, including learners, facilitator(s), content(s), and the technology interface (Hillman et al, 1994; Kelsey and D’souza, 2004).  

Greater use and acceptance of distributed and facilitated learning systems has also led to the recognition that learners must have the proper skills to engage the system fully and beneficially. Sharp and Huett (2006) note: “if the learner has difficulty interacting with the technological interface, the learner may not be able to interact with the content, the instructor and the other learners” (p.2).  It follows, then, that introducing new distributed and facilitated learning systems provides widely ranging instructional design opportunities not possible to consider in traditional learning environments; but the design opportunities must not be left to chance.     

Portfolio-Assisted Learning and E-Portfolios

Portfolio-assisted learning has a long history, especially in the arts and education, and today represents a natural vehicle for students of all stripes in the evolution of distributed and facilitated learning. Unlike distributed and facilitated learning systems in which focus is trained on vertical (student-instructor / facilitator) and horizontal (learner-learner/content/interface) interactions, with portfolio-assisted learning the instructional and learning orientations encapsulated within interactions should predominate (Elbow and Belanoff, 1991; Milone, 1995; Niguidula, 1997).  For example, a portfolio is commonly described as representing a person’s collected work.  As the word’s meaning suggests (and is still the case in the arts), work samples are created to demonstrate a particular objective and can be inspected or exhibited in many places (Wiggins, 1993).  Another useful description from the Northwest Evaluation Association (1990) suggests that a portfolio can serve to collect students’ work purposefully, exhibiting student effort, progress and achievement in one or more curriculum areas over time.  In short, a portfolio can contain artifacts that demonstrate what a learner has accomplished or is attempting to accomplish.

Zubizaretta (2004) notes that portfolio-assisted learning needs to be supported through active and constant documentation, reflection, and collaboration and that self-knowledge should be a key outcome. Danielson and Abrutyn (1997) suggest three important aspects of portfolio-assisted learning -- working, showcase, and assessment – further observing “the content of the curriculum determining what students select for their portfolios” (Danielson and Abrutyn, 1997, p.5).

No matter the portfolio type or the orientation of the portfolio-assisted learning involved, the teaching/learning emphasis needs to involve both the development of longitudinal learning artifacts and the establishment of multi-layered assessments.  Combining these important threads allows learners to clearly demonstrate levels of accomplishment attained over specific periods of time.

Orientations Toward E-Portfolios 

Growing acceptance of using the Internet for instruction and wide availability of various multimedia tools has led to the rise of learning systems offering the opportunity for synchronous (live and interactive) interactions and the ability to present digital artifacts from a variety of perspectives (Grabe & Grabe, 2001; Khan, 2001).  E-portfolios leverage significant developments in instructional technology and distributed and facilitated learning to offer possibilities for systematic approaches to and gains in content-specific learning, skills development, and networking (social, professional, organizational) capabilities over time. 

Barrett (1999, 2000) suggests that e-portfolios draw on two distinct literatures -- portfolio development and multimedia development. When considering portfolio development, the learning activities involved are collection, selection, reflection, projection, and presentation (Ivers & Barron, 1989; Burke, 1997). In complementary contrast, multimedia development considerations provide opportunities for learners to assess/decide, plan/design, develop, implement, and evaluate the actual components of their particular portfolio (Danielson and Abrutyn, 1997). Firdyiwek (1999, 2001) summarizes that effectively using e-portfolios allows for systematic exchanges of portfolios (content); joint decisions and regular communication (on assessment); easy storage and retrieval of student files; and peer review/student collaboration.

An orientation toward presenting learning notes, discussions, workshops, assignments, projects, socialization processes, and assessments in an open and multifaceted fashion is a key, practical characteristic of effectively using e-portfolios.  Also, content-rich learning interactions and negotiations can be designed and produced in a technology-enabled learning environment that allows learners, facilitators and other stakeholders involved to interact and analyze learning artifacts produced in ways heretofore not possible. 

Learning communities can also develop when using e-portfolios. For example, e-portfolios can serve as the focal point for mediating one-on-one or group exchanges and in collaborative efforts that are both synchronous and asynchronous.  Through horizontal / peer teaching and multi-faceted interactions, sustained e-portfolio use can provide a platform to engender the construction and growth of new knowledge and understanding. 

 Institutional Issues and Challenges 

The introduction of a new technology often precedes the level of organizational change required for sustaining its use (Harasim, 1995; Hawkes, 2000; Driscoll & Carliner, 2005).  To integrate a particular technology into an organization, there may need to be changes in policy, procedures, or both.  Members of the organizational community will have to do things differently or develop new routines or adjustments to realize the benefits of integrating a new technology.

Indeed, organizational realignment seems to be a sine qua non for leveraging technology to the fullest extent in teaching and learning contexts (Wenger et al, 2002; Dexter, 2005).  Kozma (2003) says that information and communications technologies, when implemented correctly, can be effective tools in bringing real world issues in the classroom and in enhancing learning. Yet, it is often unclear what types of thinking, level of analysis, and planning need to inform the introduction of new technologies.

Organizations often resist change because eventual outcomes are usually uncertain or unpredictable.  The use of an e-portfolio involves a wide variety of changes in designing, assessing, and presenting the effects of learning activities in many areas of study. In addition, learners have opportunities to engage in content-rich negotiations with other learners and facilitators when using an e-portfolio. Because of this dynamic fluidity, all appropriate members of a learning organization should be fully apprised of the changes involved in using an e-portfolio.  Firdyiwek and Taormina (1999) also note that both learners and facilitators need to have a sound grounding in the need to have evidence -- learning artifacts -- that demonstrate learners’ achieving the goals for courses or curricula that use e-portfolios. 

Facilitators who are new to using e-portfolios or distributed and facilitated learning should have opportunities to develop their skills and knowledge of both to ensure full participation and cooperation (Firdyiwek 2001; Pallof & Pratt, 2003).  At a minimum, tutorial and training opportunities about the proper use of e-portfolios need to be provided so that all participants will gain comfort with using new media and be able interact within the virtual instruction space as easily as in a physical environment.

E-Portfolios at Virginia Tech 

Greater utilization of e-portfolios could be a welcome change given the wide array of benefits related to learner-centered instruction that such systems can offer. Still, student learners as well as instructional learners/facilitators need to develop new or different skills, approaches, and mental models to effectively use the new application to benefit learning.  Also, since organizational integration is a critical faculty in widespread adoption of new technologies, an understanding and appreciation of cultural change in an institutional setting is extremely important.    

What follows is a case study of organizational change at Virginia Polytechnic Institute and State University (Virginia Tech) in Blacksburg, Virginia.  This analysis describes organizational learning or change that occurred over a decade of intentional activity at a large research university.

The Faculty Development Institute (FDI)

Since 1993, Virginia Tech has provided continuous faculty development for the integration of technology in teaching through its Faculty Development Institute (FDI), http://www.fdi.vt.edu. This comprehensive development initiative was funded initially by means of an internal reallocation process  -- a decision born of the economic adversity of the early 1990s, when Virginia (and much of the rest of the nation) was in the grips of recession.  To cope with dwindling revenues, Virginia’s Governor and General Assembly called for the state’s public colleges and universities to restructure during that period.  Charged with serving more students with fewer resources from the state, Virginia Tech decided to try building institutional capacity and organizational learning using technology.   The university’s provost and, in particular, its chief information officer examined ways to use existing resources, like equipment, software, and advanced networks, more effectively to improve teaching and learning.   A primary aim was to invest in the creativity and ingenuity of the faculty and to provide support for taking calculated risks to improve teaching and learning. 

Then as now, external pressure for workforce training in integrating and using technology gave added impetus to seeking broad and deep transformational change rather than working through piecemeal adjustments.   Thus, the original Instructional Development Initiative was designed to realize three goals:  1) to outfit classrooms and laboratories so that faculty could use technology for distributed instructional activities; 2) to establish origination sites so that faculty could deliver instruction at a distance (which at the time was largely via satellite since the World Wide Web and ubiquitous Internet use was not available); and perhaps most important, 3) to organize and maintain the Faculty Development Institute or FDI.  

Located today in the university’s Learning Technologies division, FDI is a four-year cycling program in which all of Virginia Tech’s faculty, which number over 1500 in eight colleges, have opportunities to work on instructional projects that incorporate technology.  Over ninety-five percent of university faculty have participated in each of the three cycles that have occurred to this point.  Approximately 400 faculty take part in three-day summer workshops annually, while ad hoc workshops and conferences conducted throughout the rest of the year attract hundreds more.  This intensive, grassroots faculty development program continues to be accompanied by complementary investments in infrastructure (computer labs, technology-enhanced classrooms, and regularly upgraded computing equipment for faculty).  The comprehensive cost of this four-year initiative is approximately $10 million, with the majority of the expense in equipment and software.

The success of using FDI as a vehicle to expand institutional capacity is largely dependent on the questions that drove the initiative – questions that the university continues to use to inform an evolving process:  1) how can faculty best use instructional technology to improve teaching and learning activities; 2) what is the impact of technology-assisted instruction on student learning that occurs in various setting and under many conditions; and 3) how might the interaction between students and faculty drive discovery (and nurture both the scholarship of teaching and the development of creativity and problem-solving skills).

Prior to attending a summer workshop, faculty select a technology or area of study about which they wish to learn from a comprehensive listing of possibilities. During the workshops, faculty participate in groups of mixed technological ability and from mixed academic departments.   Online evaluations are conducted every 90 minutes for quality assurance.  Faculty apply what they learn in the workshops, where they hear presentations from their colleagues and others, by developing a personal project.  They may receive more personalized coaching from graduate teaching assistants, if they wish. In addition and as added incentive to participate in FDI, at the end of the session faculty receive their choice of a new computer and software from a menu of standard options.  This, in turn, serves as the university’s vehicle for refreshing equipment and software on a regular cycle.

Several practical pointers have emerged from over ten years of FDI workshops:

· Keep information practical and to the point (avoid information overload);

· Provide many opportunities to discuss, question, seek help;

· Build on what people know, respecting their level of knowledge at all times;

· Emphasize teaching and learning challenges, not the technology (that’s the easy part); 

· Introduce technologies that people can use immediately;

· Use peer mentors (within and across colleges or units);

· Build trust, rapport, and credibility for long-term development of people .

As FDI focuses on long-term, human resources development and assists with meeting short-term needs, training challenges continue to emerge.   To assist with just-in-time training (or certification, if desired) related to a range of basic applications used in a rapidly changing, ubiquitous computing environment, FDI added another service to its menu.  Faculty, staff, and students also have round-the-clock access to self-paced, instructional modules from which they can learn how to use applications critical to their work.  In an environment where more than 26,000 students and a complement of faculty and support staff are involved in using technology across content areas, this just-in-time approach to learning basic applications offers a frequented gateway to using technology that is flexible, convenient and saves time for all on learning rudiments.   

 In the initial phase of intentional change, Virginia Tech turned the challenge of scarce resources into an opportunity and has learned important lessons from investing in faculty, their commitment to teaching and learning and to the scholarship of teaching:

· Faculty do not resist using technology when given the resources and support to understand and use it to benefit teaching and learning.

· Technology can be used effectively to improve teaching in all disciplines and by faculty with varying degrees of technological sophistication.

· Faculty support must be easily accessible, continuous, and escalated in sophistication as faculty seek new and better approaches to technology-assisted teaching.
Disseminating E-Portfolios

FDI played an integral role in early dissemination of e-portfolios across campus, to a diverse faculty audience.  During the summer workshops, e-portfolio demonstrations were given and faculty were offered a chance to think about how the technology and portfolio strategies might fit into their particular curriculums.  Out of this group, early innovators were identified, who could then be targeted for pilot adoption studies.  These early innovators (Watson, 2007) are then able to become exemplars for training workshops in future cycles. 

As the e-portfolio project expands and the technology becomes more mature, FDI will play an increasingly important role in assisting faculty in identifying activities that encourage a culture of continuous improvement.  Summer workshops offer an opportunity for focused curriculum, as well as year-round training and support efforts.

The Graduate Education Development Institute (GEDI)


The Graduate Education Development Institute (GEDI) was first proposed as early as 1998 in an effort to encourage the early development of effective, learner-centered teaching habits among graduate students.  In GEDI, graduate students participate in multidisciplinary graduate seminars and workshops that focus on broadening the pedagogical praxis of future faculty.  Since the initial pilot course was offered in the spring of 2003, GEDI has been situated within the Learning Technologies Division of the Office of Information Technology at Virginia Tech, http://www.gedi.vt.edu, and each year it provides approximately 120 participants with professional development opportunities beyond the scope of most academic departments.  Virginia Tech’s aim in this arena, which ultimately became a part of the university’s most recent strategic plan, continues to focus on cross-cutting programs that systematically support using effective approaches to pedagogy and technology.  Building on the successes of FDI, the university sought to target its own pipeline to the academy through development programs aimed at the future professoriate.  In GEDI, graduate students spend 16 weeks exploring technology-enriched teaching and learning strategies appropriate for engaging 21st-century learners in a variety of disciplines and teaching contexts.


A unique component of GEDI is the emphasis on developing pedagogical practices that use socially relevant, problem-based learning methods and case studies applicable across disciplines and relevant to a range of learning spaces, including large lecture halls, small labs, seminars, or other hybrid learning formats.  With an attentiveness to the recent LEAP National Leadership Council’s report on College Learning for the New Global Century, graduate students in the GEDI seminar work to create learning environments in which students are actively involved participants in problem-solving (and even problem-posing) that asks them to apply the knowledge they have acquired in ways that recognize and negotiate the complex cultural contexts, as well as the potential socio/economic and ecological consequences, of their proposed solutions.  The LEAP report argues that “[t]echnology-assisted inquiry should be carefully woven into the expected academic experience” and that we must “prepare students to engage with the ‘big questions,’ both contemporary and enduring” (2007, p. 33).  GEDI participants explore how to employ innovative technologies for teaching and learning that are becoming increasingly integral to curricular development, measurable learning outcomes, and active, learner-centered teaching in higher education.  Participants have the opportunity to determine which technology tools best integrate into the active, problem-based learning that informs their current and future teaching practices.

Using ePortfolios

As part of the hands-on, minds-on learning within GEDI, graduate students are asked to create a multifaceted Professional Development ePortfolio, or PDeP, that is focused primarily on their teaching.  Developing a digital teaching portfolio requires GEDI participants to better understand the technical, ethical, pedagogical, and visual literacy issues of e-portfolios.  As they build electronic portfolios that house and display products of, as well documenting their reflective processes about, their development as graduate student instructors and future teaching faculty, they are also learning how to guide their undergraduate’s development of an e-portfolio.  Graduate students begin the process in GEDI of creating an ongoing electronic site for their achievements in teaching, research, and outreach as academic colleagues and young professionals.  The function of this process is designed to increase visual and design electronic literacies of future faculty.  Increasingly, future faculty will job search, complete annual reviews, and go through the tenure and promotion process in digital formats.  The GEDI participants gain invaluable experience learning to represent their professional work in digital formats.  Further, the reflective process that is enhanced by e-portfolios increases their understanding of learner-generated assessments that can provide reflections on and evidence of the acquisition of discipline-specific competencies.
The move towards greater utilization of e-portfolios has been viewed as a welcome change given the wide array of benefits related to learner-centered instruction that e-portfolios can offer.  GEDI is preparing to offer a new practicum course in fall 2008 that will allow for a more intensive, and more individualized, exploration of learner-centered activities and provide support for documenting innovative instruction.  In a peer-mentoring format, with input from GEDI Fellows and GEDI faculty in the program, graduate students will have opportunities to work further on their own e-portfolios and on the assessment aspects of e-portfolios.

Developing Open Source E-Portfolios

Beginning in 2002, Virginia Tech introduced the Open-Source Portfolio (OSP) software (version 1.0).  This was conducive to the university’s general support of open-source program efforts, which allowed greater potential for customizing the software to meet diverse faculty and student needs.  This software allowed students to collect artifacts of different multimedia formats, to fill out guided forms describing common educational activities and information (such as contact information, research projects, or class assignments), and to create a Web-based page that could be shared with a course instructor or potential employer.  Each portfolio allowed viewers to provide feedback privately to the portfolio author, publically to any other viewer (including the author), or securely to the viewer her/himself; this encouraged the development of learner-centered course activities.  The system, overall, focused on the activity of guided reflection in a collaborative, online environment that paralleled the needs of groups like those in GEDI.

With this system in place and with the assistance of FDI, pilot initiatives launched with many different programs around campus, each using the software in slightly different ways.  As it began, those pilots focused on either resume-type activities or course-based student learning projects. Many of those pilots have continued to mature into permanent course features in departments like engineering science and mechanics or marketing.

In 2006, the OSP software merged with Sakai, a larger open-source collaboration and learning management system.  This allowed the OSP engine to take advantage of being nested in the same system as assignment and course information, more tightly binding the activities of the students’ academic work and the place to reflect and share that work.  At that time, Virginia Tech began a new, second phase of pilots that looked to take advantage of the portfolio assessment tools available in the “new” OSP (version 2+).  Those pilots continue and are now more complex, balancing elements of student learning and professional development, programmatic assessment, and departmental accreditation reporting.  Many of these are in early stages and will require some time to plan and develop approaches that will eventually have an impact on entire departments and programs.

In terms of open-source development, Virginia Tech’s long-term goals are to increase student use of portfolios as a learning and representation technology, to encourage departments to use portfolios for both student learning and professional development, and to explore the effectiveness of e-portfolios as a mechanism for internal assessment or external accreditation.  With support from the provost, the Learning Technologies division is creating a three-person unit that will assist departments in developing the assessment framework, the course-level assignments, and the technology needed to support a variety of e-portfolio models across the university.  This coincides with the efforts of the Office of Academic Assessment whose director has asked that by June 2008 all degree-granting programs will have declared measurable learning outcomes, taken steps to measure these outcomes, and developed a plan for action.  In this process, e-portfolios are being proposed as an excellent model for collecting direct evidence of student learning that can effectively demonstrate differing levels of adoption of learning outcomes.  In addition, encouraging active reflection by the students not only encourages learner-centered activities in the courses, but also allows for gathering key qualitative data about the instruction of specific learning outcomes targeted by a course or program, such as GEDI.  This allows not only the learner to reflect on his/her learning, but also the department/program to gather reflective data about its own performance at instruction. 
Conclusion

Using e-portfolios across programs and departments at an institution may require significant shifts in the ways that faculty and students approach teaching and learning activities.  Collaborative learning environments, both in technological and cultural terms, are central to reinforcing long-term institutional changes in the direction of learner-centered activities.  Respect-filled preparation of faculty, students, and staff for changes in teaching and learning is at the heart of success, in general, in introducing e-portfolios, in particular.  From providing appropriate equipment and software (the technology is the easy part!); to offering instruction in integrating technology and in the working environments related to e-portfolios; to maintaining support for technology-assisted learning activities related to portfolios (including flexible, easy integration with learning management systems and secure storage services); to sharing the results of emerging research on new approaches to portfolios: all are necessary parts of good preparation.  While every faculty, student and staff member does not need to be an expert in all aspects of technology-based portfolios, a broad awareness of the requirements in using electronic portfolios increases understanding and allows for focus on meaningful, individual contributions to developing e-portfolio initiatives.   In turn, though such preparatory activities are, by definition, comprehensive, first steps should always be grounded in respect for an individual’s, a department’s, and an institution’s present knowledge.  Successive steps may then establish building blocks for long-term development and active learning that are based on trust and respect.


Leadership is key to successful change and it can be found in many places.  In fact, while leaders were evident at the “top” in this case (making investments in building capacity and organizational learning), strategic leadership also needs to surface in the “trenches” of an institution. If Virginia Tech’s experience is any indication, faculty can serve as peer mentors, advocates, and in some cases, as evangelists for new approaches to portfolios.  Graduate and undergraduate students and staff who find working with technology engaging or exciting can demonstrate leadership in the ranks, giving feedback on what works, volunteering as “guinea pigs,” and even tinkering with technology and with the portfolio development process itself for “under-the-hood” analyses.  When leadership develops across strategic aspects of institutional life, chances increase greatly for reaching a critical mass of community citizens actively engaged in the changes for which an institution is aiming. 
When extraordinary contributions in integrating technology in teaching and learning activities occur, they need to be acknowledged publicly.  At Virginia Tech, ways of formally recognizing and rewarding faculty and staff for exemplary efforts are an integral part of changing the culture.  In addition, if rewarding the scholarship of teaching is high on an institution’s list of aims, teaching and learning will be in an informed position for continuous improvement that will benefit student learning.


Finally, the case study illustrates the necessity of ensuring that funding follows good ideas and practices in changing technology-enriched teaching and learning activities.  Besides the fact that technology itself can be expensive, shifting teaching activities so that they are learner-centered can be very labor intensive.  Introducing e-portfolios in a teaching and learning equation requires faculty to re-think what students need to know and to be able to do in light of interventions that allow both students and faculty to work differently.  Faculty and staff who are supporting new approaches need adequate funding to encourage broad experimentation.  Such support might take the form of buying time or providing stipends or some other manner of support, like a systematic development process, that is appropriate to an institution’s culture.  As in Virginia Tech’s case, such funding should also be focused strategically on realizing particular institutional aims for change.
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