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�� Introduction

Focus on Learning

	This self-study  focused on the learner as the center of the educational process.  This is in keeping with the Update to the University Plan 1996-2001 which states “In our undergraduate programs, we will help all students to reach their full potential by providing a multi-faceted, supportive learning environment in which we strive for both disciplinary competence and education of the whole person“ (p. 8). This emphasis on student learning is elaborated further in the recent document Envisioning the Future: A Progress Report which lists four areas the university must focus on for student success.  Those are: 

	(1) Realizing one’s own hopes and dreams 

	(2) Becoming a life-long learner

	(3) Becoming a professional

	(4) Becoming a citizen of the world

To foster life-long learning  we must help students develop their skills for  critical thinking, intellectual curiosity, learning to learn, communicating effectively, problem solving, understanding scientific inquiry, developing a sense of culture and the human mind, and appreciation of the arts.  It is critical to our mission in educating students that we focus on effective, not just efficient, ways of facilitating learning.  This chapter of the Strategic Self-Study considers learning and the use of IT in the learning of traditional undergraduates, that is the mostly full-time, primarily 18-22 year old students who live in the residence halls or in Blacksburg.  The Update to The University Plan 1996-2001 indicates that the university “will remain a predominantly residential university” (p. 6) during the period of this update.  Thus “traditional” undergraduate students are likely to remain the largest group of learners we serve, at least in the near future. 



Information Technology (IT) in Education

	There are at least three ways that new information technologies will intersect with learning for traditional students in the coming decade.  These are by: 



	Students learning to use IT,

	Students using IT to learn, and 

 	Virginia Tech learning about learning with IT.



	First, students need to learn to use the technologies themselves, and this use should become effortless and non-intrusive.  Employers, students, parents, and society appropriately expect graduates of Virginia Tech to have basic computer skills, just as they expect us to produce graduates who can read with discernment and write with accuracy.  This goal is relatively easy to understand and defend.  However, to  extend this goal to achieve true IT literacy within disciplinary fields across the university will require considerable effort. It  also is likely to require an investment in time and money similar to that needed to produce good writers. 



	Second, students need to use technologies to enhance learning in every academic discipline. This expectation requires something of a leap of faith, since much is known about how students learn, but far less is known about the effectiveness of IT as a tool in assisting the learning process. 



	Third, Virginia Tech needs to become a leader in learning about the ways that  technologies assist or impede student learning. As a major research university which has already made a strong financial and emotional investment in IT, Virginia Tech is ideally suited to achieving this goal.  However, it will require a comprehensive effort to plan and assess the curricular changes proposed here (and subsequently) against the standard of student learning, rather than just against the standard of cost savings, for example. 



	Stages of cognitive development. Central to all the above is the question of how students learn (see Chapter 2). There is a large body of research which explains the development of higher order thinking in college students.  The foundation for this scholarship was provided by Perry (1968), who demonstrated that students progress through predictable stages of intellectual development, from dualistic thinking, through multiplicity, to relativism, and finally to commitment.  Other scholars have proposed alternate models, focusing for example, on the differing developmental issues of women (Belenky, Clinchy, Goldberger, & Tarule, 1986; Gilligan,1982), or on the development of moral or ethical thinking (Gilligan, 1982; Kohlberg, 1972).



	In all cognitive developmental theories, the movement from one stage to another, called a paradigm shift, requires adopting a wholly new and more complex way of understanding the world.  Such shifts occur when students are forced to grapple with ambiguity in the environment and with conflicting reasoning in classes.  These confrontations with self typically occur in residence hall discussions and in academic settings such as writing-intensive, cooperative learning and seminar classes.  Learning that peers  have wholly different views from one's own, or selecting and defending a position on an issue such as the causes of the Civil War, can bring about a paradigm shift if the student is otherwise ready for it.



	Because students can only foresee the basic outlines of the next stage when they are ready to enter it, any learning stages more than one step removed are inaccessible intellectually.  Students who are becoming uncomfortable with dualistic thinking can begin to accept a multiplistic view, but will be unable to fathom relativistic arguments.



	This understanding of cognitive development impels a curriculum which is increasingly labor-intensive as students proceed toward graduation -- lectures for freshmen, seminars for seniors in the most traditional form.  Lower division students, who typically are  functioning more toward the dualistic end of the spectrum, will be comfortable in lecture classes with objective tests.  Students who are ready to move toward higher order thinking require some classes where they can receive both challenge and support from faculty as they grapple with new concepts.  Students who have already moved to higher order thinking are ready to write lengthier analyses and accept more in-depth criticism of both form and content. They also are ready to explore the relationship between classroom learning and their own future work and service commitments. 



	Cognitive stages and IT use. As we construct new opportunities for students to learn using IT, we must consider this developmental progression of cognitive stages.  The very newness of IT use will be a stretch emotionally and intellectually for some students and will require considerable personal and technical support until they become comfortable with IT use.  The initial stages of this learning often must occur as students also are  moving away from home, dealing with good or bad roommates, and perhaps doing their own laundry for the first time. In this context, learning to use new IT may in itself provide all the cognitive challenge that students can handle, and the content of classes for those students may need to be designed to imitate a more familiar classroom milieu.  Students who have acclimated to the campus and IT use will be ready for some highly interactive experiences in which they confront multiple points of view and have to select and defend their own views. Toward the end of their careers at Virginia Tech, students should be involved in highly interactive experiences with opportunities to explore personal values and future commitments. The use of IT to enhance these experiences has barely been explored, at Virginia Tech or elsewhere, and must be a target of our energies in the coming decade.  



	Learning is central to all we do. In Chapter 2, “Toward a Culture for Learning” we describe how cognitive research has developed progressively more complex pictures of how human minds function in learning.  This progression is presented as three metaphors of learning.  Each metaphor or model of “how learning occurs” has influenced the style of educational systems during this century and those systems in turn have led to (or perhaps restricted) the type(s) of learning that have occurred.  As we strive to achieve a truly learner-centered environment the perspective offered by this literature can be very helpful in evaluating the effectiveness of our current practices and in designing new educational efforts. As we incorporate IT into the learning environment, knowledge of what cognitive research tells us about how learning occurs provides powerful information about the characteristics of good educational practice and about the signs that effective learning is occurring.  It appears that many who are attempting to use the new technologies are receptive to learning more of what cognitive research has to offer in designing learning experiences.  



	Efficiency vs. effectiveness in IT use in education.  The public conversation about using IT in higher education has sometimes failed to distinguish between efficiency and effectiveness as the intended outcome. These are two potentially competing goals, which impel radically different choices. The efficiency model focuses on cost savings, while the effectiveness model aims to enhance student learning. 



	Accepting the efficiency model alone is not sufficient because it implies a willingness to accept the constraints which efficiency imposes on the delivery of instruction. Lecture classes are more efficient than seminars in generating credit hours, but a different type of learning takes place in very large lecture halls than in a small conference room. Building a new curriculum using high-tech delivery methods to increase efficiency is similar to building a campus full of large-scale lecture halls. One type of learning can take place there, but other kinds of learning -- including development of critical thinking skills -- typically cannot be developed in an efficiency-oriented environment.



	Virginia Tech’s role in research on IT use in education. The third way in which IT and learning need to intersect is by Virginia Tech approaching this transformation as a research university that is focused on finding the very best ways to use technology to enhance learning. This requires both a clear orientation toward effectiveness (rather than efficiency) and a willingness to look honestly at potential negative outcomes of IT as well as the positives.



Our Learners and Their Needs

Demographics of Traditional Undergraduate Learners 

	To evaluate our current educational effectiveness and the value of IT to education it is necessary to set the stage by describing the nature of the undergraduate student body at Virginia Tech. Undergraduate enrollment was 20,525 in fall 1996, with 4654 (22.7%) of those students being from out of state and 881 (4.3%) being transfer students.  Total enrollment on-campus, with graduate students, was 24,812 in fall 1996.  The mean SAT score of undergraduate students enrolled in fall 1996 was 1150 (verbal + math).  On-campus enrollment is projected  to increase to 25,000 by fall 1997 and remain at that level.  For fall 1997 enrollment 17,100 applications were received and 11,601 (67.8%) of those received acceptances. (This information will be updated during fall semester 1997). 



	The Virginia Tech student body is very different from that of comparable institutions. Academically it is much more selective in student admissions than many otherwise comparable state land grant institutions. The Virginia Tech student body is more traditional (demographically and psychosocially) than at very similar institutions. Tech students are young; 56% of 1996 students on the Blacksburg campus are under age 21, and 11 students are age 16 or younger. Tech students are more conservative than the mean for their peers nationwide on all political and social value statements on a recent four-year survey of college students (Survey of Entering Students). A high percentage of undergraduates are housed on-campus in residence halls (about 38% at Tech compared to about 25% at most institutions which call themselves residential).



	More Tech undergraduate students are enrolled full-time than at similar institutions. Virginia Tech is a rarity in often having a higher full-time-equivalent (FTE) count than headcount.  Virginia Tech students on the average are taking more than a full load, and there are very few part-time undergraduates.

Enrollment Management 

	Virginia Tech is currently embarking on a more active enrollment management process.  The Vice Provost for Academic Affairs, through meetings with the Enrollment Management Committee, has drafted an Enrollment Management Plan that sets specific goals for enrollment of each applicant pool.  This document outlines a broad range of enrollment goals that include continuing to increase the academic profile of beginning students, the proportion of  honors students, the proportion of transfer students, and the diversity of our students.  This plan recognizes the need for developing policies for the reallocation of resources to cope with change in enrollment within programs and the need for colleges to have their own enrollment plans that are consistent with those of the University.  This plan does not present detailed strategies for how historically difficult patterns may be altered, e.g. increasing diversity (see section 3.2.1.3).

The College Experience

	For the traditional student body at Virginia Tech, psychosocial development is a classically important reason for coming to college. These students are here for "the college experience," as much as for the education, and this psychosocial development occurs as much in out-of-class interactions and experiences as in the direct academic setting. For students of this sort, a lot of very important learning is centered in the residential experience, so such students are unlikely to change in their key motivations for selecting Virginia Tech. The questions that must be raised are: (1) Will Virginia Tech be able to attract sufficient numbers of residential students with good academic credentials in the future? (2) Will sufficient numbers of such students be able to afford the residential experience? (3) If Virginia Tech cannot attract sufficient numbers of residential students, will students seeking a different kind of education find Virginia Tech attractive? There are those who suggest we must move away from a primarily residential campus and those who argue that the students seeking the residential experience will continue to be available. Neither position appears to be supported definitively by the available information.

Diversity

	The Virginia Tech student body is currently less diverse than at similar institutions. Every similar institution in the Southern Universities Group is either less white, less male, or more international than Virginia Tech and this profile has not changed significantly over the past ten years. Comparing the Fall  semester enrollments since 1986 the composition of the total student body has been relatively constant, the proportion of White students has ranged from  82.2%  in 1994 to 87.1% in 1986 with an average of 84%. Since the proportion of foreign students has been fairly consistent, ranging from 5.0 to 5.7 with an average of 5.3, the proportion of minority students has an inverse relationship with the White enrollment proportions and has ranged from 8% in 1986 to 12.6% in 1994 with an average of 10.7% of the total student body. (See the table in Appendix 5.A for Virginia Tech’s Fall semester enrollments from 1986 to 1996.) 



	Minority student populations have experienced moderate growth since 1986. There have been minor changes in the proportions of the various ethnic groups: Asian Americans have increased 2.5% (from 3.5% in 1986 to  6% in 1996); Native Americans have increased less than 1% (from 0.1% in 1986 to 0.2% in 1996);  and Hispanic Americans have increased less than 1% (from 0.8  in 1986 to 1.7 in 1996).  The proportion of African Americans in the total student body has varied from 3.6% in 1986 to 5.0% in 1993 and was 4.5% for the Fall semester 1996.



	Comparison of the undergraduate Fall semester enrollments shows a slight decline in the proportion of White students (90.6% to 85.5%) and a slight increase in the proportion of minority students.   International undergraduate students comprised about 1% of the undergraduate Fall semester enrollments from 1986 to 1996.



	As a land-grant institution,  Virginia Tech is expected to serve the Commonwealth.  One indication of its success in meeting this expectation is its ability to create a student community that mirrors the demographics of the state. The composition of such a community would  consist of 25% ethnic minorities, where 19% percent would be African Americans. Current recruitment strategies have not  resulted in  much success with increasing African American student enrollment. This lack of success is often  attributed to several factors -- location (Virginia Tech is distant from the major African American population centers of the state), size, competition,  and image of the university. The composition of the student body in universities by race is dependent on location and reputation among minority communities.  Location and size are variables which will remain constant; Virginia Tech will remain a large residential institution in Southwest Virginia.  Competition for ethnic minorities as well as other students may increase.  Image, however, is a variable which is often based partly on reality and partly on perception.  Perception can be altered.



	The pool of high school and community college students who are available for recruitment will become much more diverse over the next 10 years nationwide. The college-going population of white students nationwide is stable.  All growth is coming in students of color. And, nationwide women make up the clear majority of college students, while Tech has had a stable proportion of about 40% women.  This does NOT mean, however, that Virginia Tech will be successful in recruiting from a more diverse applicant pool or in recruiting a larger proportion of women. In U.S. universities, the composition of the student body by gender is dependent primarily on curriculum, and Virginia Tech has not been expanding its offerings toward the type of comprehensive curriculum which is most attractive to most women students.

Students with Disabilities

	The passing of the Americans with Disabilities  Act in 1990 brought new challenges for educational access to college campuses. The population of students with disabilities requesting services has more than doubled since the passing of ADA. The requests for services are varied and typically include academic adjustments. Almost 500 students at Virginia Tech have self-identified as having a disability. The 1996  survey of entering freshman revealed that 8.2 percent (approximately 384  freshmen) of the respondents reported having some type of disability.  Almost half of those who reported a disability have either a learning disability (24%) or a visual impairment (24%). The other half is categorized as follows: hearing (8%), speech (3%), orthopedic (7%), health related (16%), and other (18%).



	Access vs. Accommodation. Services for students with disabilities have existed on college campuses for over 50 years. Virginia Tech established this service in response to Section 504 of the Rehabilitation Act of 1973. This Act requires Virginia Tech as a public institution which receives federal assistance, to prohibit discrimination.  The Act which states, “no otherwise qualified individual with disabilities... shall solely by reason of his disability, be excluded from the participation in, be denied the benefits of, or be subjected to discrimination under any program or activity receiving Federal financial assistance.”



	Access for students with disabilities typically has been thought of as removing physical barriers. While this is certainly true for students with mobility impairment, many of these students find the attitudinal barriers to be more challenging than the physical ones. The attitudinal barriers create a climate in which the needs of students who are different are not considered within the conscience of the institution.  Unlike other students, they are expected to exhibit a greater degree of maturity and assertiveness than their peers. They have to request basic services that will allow them to be on an equal playing field with their peers. Because pedagogical strategies are designed to reach the masses, the student with special needs finds him- or herself in the position of having to request special consideration.  



	Students with mobility impairment are a visible group of students whose accommodation need is often obvious. The majority of students with disabilities on college campuses have hidden disabilities. Some common types of hidden disabilities are  learning disabilities, attention deficit disorder, hearing,  psychiatric,  and visual. Accommodation needs  for students with hidden disabilities are often not obvious.  Students with disabilities, like all students, want to minimize their differences. They desire to function autonomously and strive hard to be inconspicuous members of the university community. For that reason many students do not self-identify that they have a disability until they have dug themselves into an academic abyss.



	Accommodations that level the playing field by allowing students to retain anonymity regarding their disability are highly desirable. Initiatives involving IT use, such as Cyberschool and similar efforts, may  provide realistic alternatives for students with mobility and psychiatric disabilities. However,  as consideration is given to on-line courses to expand services to certain students with disabilities, institutions must be careful not to relegate this group of students to a nontraditional academic experience. On-line courses  could be seen as too easy a solution to the complex problem of providing access to campus programs.



	Integral to the university achieving its mission of diversity, specialized IT for disabled students can be a useful tool. Adaptive technology might mean being able to function independently in a college environment. Virginia Tech’s recognition of and willingness proactively to respond to needs of this population of students will place it in a position of attracting more and more students with disabilities. Advanced technology available to students with disabilities might serve as a symbol of welcome and sincere interest on the part of the University in creating an inclusive community. Technology might help to create a greater sense of independence for this group of students.

Needs of Undergraduate Students as Perceived by Students

	The Survey of Entering Students, conducted by the Office of Academic Assessment, gives a very clear picture of undergraduate student opinions of the needs they expect to have satisfied by their college education at Virginia Tech.  More than 93% of entering students at Virginia Tech rate the following five areas as important or higher, and more than 80% rate the first three areas as extremely or very important:

vocational needs (developing skills and knowledge for a profession, exploring career options and establishing career goals),

improving intellectual skills (critical thinking/problem solving),

personal development,

becoming a good citizen, and 

writing and speaking or presentation skills.



Entering students also value the collegiate experience (extracurricular), development of leadership skills, and preparation for graduate or professional school.  These areas were rated important or higher by 77%, 71% and 63%, respectively.

Needs of Undergraduate Students as Perceived by Parents

	In Fall 1996 the Dean of Students Office conducted a survey by e-mail of a sample of 200 parents of currently enrolled first- and second-year students. The parents were asked, "As a parent, what are your hopes or goals for your student's overall experience at Virginia Tech?" The responses were grouped and weighted scoring was used to reflect the order in which the goals were listed by respondents (1st = 5 points, 2nd = 4 points, etc.). The survey resulted in the following list, in order of importance, of parental goals for students at Virginia Tech: 



To receive an appropriate education for employment or graduate school (including co-op education experiences as preparation for employment). 



To have a well-rounded, solid academic experience. 



To develop through new personal experiences, meeting new people, dealing with good and bad roommates, expanding horizons generally. 



To find friends, have fun, enjoy college, develop social skills, develop networks, have an overall positive experience. 



To make the transition to self-reliance, independent living.�

To develop critical thinking and writing skills, learn to think for oneself, be intellectually challenged.

Goals of the University  for Meeting Students’ Needs

	The topics listed below include a number of “goals” from the perspective of the University. These are based on a variety of statements in University publications and general practice and they  correspond closely to the needs stated by  students. (See section 3.2.2.)  Beneath each goal statement we describe the student perceptions from the Survey of Degree Candidates about the extent to which they have achieved that goal.  (See also some related statements from Questions 4-6 in Appendix 5.E: Focus group.)



Progress toward the degree (continued enrollment) and degree completion within 4-6 years.��	The overall 6-year graduation rate for the University, based on the 4285 students entering in 1989, was 73%. Different colleges in the University ranged from 67-77% in graduation rates within this period. The overall graduation rate has been very stable for a number of years and it is higher than what is typical nationally (60-65%) for similar, large state universities. As a land grant university, Virginia Tech is somewhat unusual in having selective entrance standards rather than open admissions. This is an important factor in the relatively high graduation rates. ��	Of the graduating students, 59% strongly agree or agree, and another 22% tend to agree  that the grade requirements for remaining in school after the freshman and sophomore years are appropriate. These opinions pertain to the “old” eligibility requirements of maintaining a cumulative QCA of 1.5 for 0-36 semester credit hours and a 1.75 for 37-50 hours. New eligibility requirements, slated to begin in fall 1997, will require maintaining a 2.0 QCA throughout the degree. This change is being instituted to provide a more watchful system that identifies problems early and provides guidance for overcoming those problems.  A number of “Student Success” pilot grants were conducted during the 1996-97 academic year to test strategies for addressing the retention of at-risk students. Fuller implementation of some of these strategies will begin during 1997-98, the first year the new policy will be in effect.�

Career preparation including preparation for graduate or professional school.��	Graduating students report that they have gained very much or quite a bit  (50%) or some  (another 33%) in vocational training, i.e., knowledge and skills applicable to a specific job. On a related question about their gains in information relevant to a career, 68% indicate they have gained very much or quite a bit, and another 27% indicate some gains. It should be noted that these data sample students from all colleges of the university and that there are marked differences between colleges in the amount of vocational emphasis in degrees. The percentages of graduating student respondents who consider graduate or professional school important and those that report good achievement in preparation are similar. Thus 39% indicate these postgraduate activities are extremely/very important and 23% more indicate they are important.  Similarly, 33% indicate they definitely/largely achieved these preparatory goals and another 31% indicated moderate achievements (Survey of Degree Candidates)��	The University has made a substantial committment, in the form of the Career Services Post-Graduation Report (conducted by the Center for Survey Research), to determining the relative success of graduates in obtaining employment or admission to graduate or professional school programs. The Center was very successful in tracing graduates by telephone within 6 months after receiving their degrees, and a total of 87% of the 1995-96 bachelor degree graduates participated in the survey. Overall for the University, 81% of respondents reported full-time employment, full-time graduate school, or part-time work or graduate school.  The differences in the percentages of those still seeking employment in the largest colleges were small (Arts and Sciences 14%, Engineering 12.5%).  Only one college had more than 20% of its graduates seeking employment 6 months after graduation. For the whole university, 58% of respondents were employed full-time, 16% were in graduate education full-time; 15% were seeking employment.  A high percentage of employed respondents (79%) reported that they were working in career-related positions. These data suggest that employers view the graduates from degree programs at Virginia Tech as having gained appropriate career oriented skills during their degrees. As might be expected, those colleges most focused on professional training and accreditation have the highest proportion of career-related employment (90% of those with full-time employment in Engineering are in career-related positions, 79% in Business) whereas colleges with more focus on general education have lower proportions of career-related employment (62% in Arts and Sciences).  Arts and Sciences had the highest proportion of graduates (21%) attending full-time graduate education programs, reflecting the role of many of these departments in preparation for graduate and professional education. Overall, these surveys present a positive picture of the employment potential of Virginia Tech graduates and are useful to departments in evaluating the effectiveness of their programs for career preparation.�

Preparation for life-long learning (emphasis on skills such as critical thinking and problem solving).��	Data from the College Student Experiences Survey (450-600 students from all class levels, surveyed every third year) indicate that 84% of students responding feel that Virginia Tech puts strong emphasis (ratings of 5-7 on a 7 point scale) on the development of academic, scholarly and intellectual qualities.  Likewise, 80% of respondents feel there is strong emphasis  on being critical, evaluative and analytical. In the same survey students rate their gains in a number of related areas. From 67-73% of students reported gaining very much or quite a bit  in ability to think analytically and logically, in ability to put ideas together and see relationships, and in ability to learn on their own. An additional 23-29% indicated they had made some gains  in these areas.��	Of respondents to the graduating student survey, 78% report they have definitely or largely achieved  improvement in their intellectual skills for critical thinking, logical reasoning and problem solving.  An additional 20% report moderate achievement in these areas.  In related areas, 71% of graduating respondents report they definitely or largely achieved gains in knowledge for continued growth and self-development and another 22% indicate moderate achievement in these areas. Graduating students (73%) also report that they gained very much or quite a bit  in their ability to learn on their own. (An additional 23% report some gain.)  �

Good quality education and general education.��	Graduating students report considerable gains in their writing and speaking skills but there seems to be a gap between the importance they attach to these skills and the extent to which they are confident of their achievements in these areas. Thus, 93% report that being able to write well is extremely/very important, but only 56% say they definitely/largely achieved that goal and another 34% say they moderately achieved that goal. The picture is similar for speaking well and giving oral presentations; 77% say this is extremely/very important, 52% say they definitely/largely achieved the goal and another 31% say they moderately achieved this goal.��	In general, students seem accepting of the value of the Core Curriculum with 40% strongly agreeing or agreeing and another 24% tending to agree that the university-wide core should continue to be required for all undergraduates.  Likewise, of respondents to the College Student Experiences Survey, 57% indicated they were gaining (very much or quite a bit) a broad general education about different fields of knowledge. ��	Comparison of students’ reported importance of fields (extremely or very important) and their achievements (definitely, largely, or moderately achieved) suggests students value the subjects included in the Core Curriculum more than is suggested by their response to whether the core should be continued. As might be expected in a university with strong scientific and technological focus, 79-84% of graduating student respondents rated mathematical, physical and life sciences as extremely or very important  to appreciate and 88% indicated the importance of awareness of the consequences of new applications of science and technology and their impacts on people and the environment. Appreciation of the importance of the fine arts (77%) ranked just below that of the sciences listed above, appreciation of the social/behavioral science (71%) and the humanities (61%) was lowest. Similar percentages of students reported they definitely, largely, or moderately gained  in these subject areas. Higher percentages reporting achievement in than appreciation of a subject area may suggest increased appreciation of a field through coursework in that area; this was the case for humanities and social sciences.�

Preparation for citizenship at home and in the global society�.�	It appears that moderate numbers of students feel they are making gains in understanding for living in a global society; 51% report very much or quite a bit of gain  in becoming aware of different philosophies, cultures and ways of life, 77% in understanding different philosophies, cultures and lifestyles, 74% in understanding other people and the ability to get along with different kinds of people and 95% in self understanding and service to society. �

Personal and social maturation.��	Graduating student respondents report they have definitely, largely, or moderately achieved improvement in personal skills (self reliance and self confidence), 92%, and in development of personal values and a code of ethics, 92%. Respondents to the Student Experiences Survey (all class levels) indicate they have gained very much or quite a bit  in understanding themselves (73%) and in developing their own values and ethics (62%). Note in number (5.) above that 95% of graduating student respondents report very much/quite a bit of gain  in self understanding and service to society. Graduating students (92%) feel they have definitely/largely/moderately achieved  gains in knowledge for continued growth and self development. These results suggest that the maturation and personal development needs of our undergraduates are being met by  “The College Experience” provided by Virginia Tech’s residential campus.

Alumni Perceptions of a Virginia Tech Education

	Our discussion of alumni opinion is based on a 1995 survey completed by a representative sample of members from the class of 1992. Their general attitude toward the University is very positive. At least 90% of the respondents either agreed or tended to agree that the academic program at Virginia Tech encourages intellectual development, the quality and variety of instruction was good, and that their educational  experiences have improved the quality of their lives, both personally and professionally. Alumni indicated that the University could do better in providing support for students experiencing academic difficulties.



	In one section of the survey, alumni were asked to rate certain educational goals according to their perceptions of general importance as well as by the extent to which they achieved these goals as undergraduates at Tech. Nearly three-fourths of the respondents felt that the following items should be very important while only about one-third achieved them as goals to a high degree: to improve critical thinking, problem-solving, and computer skills; to express ideas well verbally and through writing. There was a significant but less dramatic disparity in the categories of better understanding how to serve society, developing personal values/ethics, and volunteering for community work. 



	As is clear from many of the responses, alumni at this stage of their lives (3 years after graduation) are very career-oriented. Feed-back from former students with a broader perspective will be necessary to complete the picture of how well we serve students for a lifetime of experience.

The Climate at Virginia Tech: Facilitating Learning

	Residence Halls (Living on Campus). As mentioned earlier, The Update to the University Plan indicates that Virginia Tech will continue to be a residential campus in the period of 1996-2001. Consistent with this, the University expects the percentage of Blacksburg campus undergraduates who live on-campus (~35%) to increase slightly in the coming years (enrollment will remain constant and the number of on-campus beds will increase somewhat). New residence halls will replace older ones in the Upper Quad that are being converted to academic space and the construction of eight houses in Phase III of Special Purpose Housing will add 288 beds. It is anticipated that there will be a Phase IV which will add even more beds (Director of Residential and Dining Programs).



	Ethnic Minorities. The proportion of ethnic minority students at Virginia Tech is very low and recent data collected from African American students, faculty, and alumni indicate feelings of skepticism about Virginia Tech. Participants in these studies believe that the University is not committed to recruiting and retaining African American students and faculty. This skepticism in the African American community is perpetuated by the lack of a critical mass at the University. Forty-five percent of the African American seniors who responded to a Spring 1996 survey regarding perceptions of their experiences at Virginia Tech indicated that they were leaving the University feeling more negative about the university than they did when they began. While the reasons for their negative perception varied, the lack of success in recruitment was noted as a major factor. It might be feasible for technology to be used to challenge the seemingly  growing perception among African Amercians that Virginia Tech is not serious about the recruitment of African Americans. 



	People tend to form their impressions of the university from the information that they see. Considerable effort has been made to create promotional materials that are inclusive and convey a message that  the University values diversity. Yet still, one can find brochures and publications that have no visible symbols of ethnic diversity, so statements about diversity may sound like they are just rhetoric. This is also true regarding Virginia Tech  Web sites. Web sites and home pages provide the first introduction to Virginia Tech to many and  it is essential that they  be designed in a manner that is  supportive of the University’s mission.



(This transition is really disjointed. It is clearly written from a different perspective than the preceding section.  Also, should more be added to

what is in the paragraph below.)



	A recent initiative focusing on IT that demonstrates the University’s commitment to addressing the needs of African American students (and faculty) throughout Virginia and surrounding states is the establishment of the Virtual Institute for Technology Advancement in Education (VITAE). This is a regional collaboration between twelve (eleven??) Historically Black Colleges and Universities (HBCUs) in five states and Virginia Tech, with the goal of establishing and sustaining site-appropriate IT systems and programs at member institutions.  Drawing on Virginia Tech’s internationally recognized leadership in educational technology and advanced communications and the unique resources that each HBCU brings to the collaboration, VITAE-HBCU will become a regional, distance-learning-network providing a broad range of educational experiences and resources to all members, their students, and their faculties. The initiative was one of several on the agenda of a summer 1997 meeting in Blacksburg of HBCU presidents and other senior administrators with their Virginia Tech counterparts.



	Addressing psychosocial needs of students. A sophisticated nationwide study of the college experience has shown that "the student's peer group is the single most potent influence on growth and development during the undergraduate years" (Astin, 1993). Involvement with fellow students in study groups, out-of-class discussions, student organizations, recreational sports, and other activities are statistically significantly correlated with such academic outcomes as GPA, graduation with honors, overall academic development, knowledge of a field, analytical and problem-solving skills, critical thinking skills, cultural awareness, preparation for graduate and professional school, and general knowledge. Involvement with peers was also strongly correlated with leadership, growth in public speaking skills, and interpersonal skills.



	Second to the peer group, Astin's study identified faculty as the next most significant factor in student development during the undergraduate years. Astin found two key components of this faculty effect. The first was the degree of "student orientation" of the faculty as an institutional value -- that is, the degree to which faculty as a whole are perceived to be interested in students' academic and personal problems and accessible to students outside class. The second component of the faculty effect was the actual personal interactions between students and faculty, including hours per week students spend talking with faculty members, being a guest in a professor's home, having a class paper critiqued by an instructor, assisting faculty in teaching a course, and working on a professor's research project. Astin found statistically significant positive correlations among outcomes such as completion of the bachelor's degree, graduation with honors, critical thinking ability, analytical and problem-solving skills, public speaking ability, preparation for graduate or professional school, scholarship, leadership, and overall satisfaction with the college experience.



	At Virginia Tech, a survey of students who didn’t return to the campus indicated that dissatisfaction with some faculty and inadequate opportunities to interact with faculty played a significant role in student impressions of Virginia Tech. Improving faculty-student interactions would have a positive impact on the 200 or so students who leave for academic reasons and also on the 100 or so who leave for social/cultural concerns (IRPA , 1996, February). Results from the ACCESS project (see section 3.3.3.2) suggest that IT use (chat rooms and email) in the context of large course sections can help improve student perceptions of having adequate contact with faculty, and can build personal relationships with other students, at least if cooperative learning experiences are required. 



	Among the factors documented by Astin to have positive but much smaller effects on student outcomes was "hours per week spent using a personal computer." This factor was associated with "positive effects on most academic outcomes and on most areas of student satisfaction" but was much less important than hours per week spent studying or doing homework.



	Astin's study argues powerfully for a model of undergraduate education which is highly interactive, both within the classroom and without,  and thus  strongly supports Virginia Tech's value of "education of the whole person." Virginia Tech is expanding the use of IT in providing efficient access to many student services and sources of information (see next section) and the numbers of “hits” suggests these IT sites are popular with students.  However, it is important to heed Astin’s findings about the dangers of reducing the amount of personal contact between faculty and students or among students.  These responses emphasize the need to study not only the efficiency of IT in delivering student services, but to also determine whether the needs of students for personal contact with others are being met.  This is especially important for “traditional” residential students for whom “the college experience” is a time of personal and social maturation.





	Student services. To achieve greater efficiency and accuracy in the delivery of information to a larger population and  to improve record keeping, IT can be highly effective. The university is moving toward providing on-line both  technical services that support the academic mission and  essential student services. Many students are accustomed to using the World Wide Web prior to coming to Virginia Tech, and thus are comfortable with seeking information in this way. It appears  that IT use will continue to increase in the society at large, so students not accustomed  to using IT need to develop facility in this area as a part of their general maturation and experience base during the college years. For the university, IT may provide more efficient and better information delivery in some areas, for example, replacing expensive hard-copy publishing of the catalog may facilitate lower cost on-line publication and make regular updates more practical. In such frameworks, technology may produce cost savings which in the long run more than repay the investment in hardware, software and technical support required to establish the system in the first place. However, care needs to be taken in planning conversions to IT use to be sure that all students have adequate access and to be sure we don’t just shift burdens (for example from printing departmental handouts to having the students print the same number of handouts in computer labs, the library or on their own printers). At Newman library, there is a printing charge. Some facilities on campus charge for printing or plotting, especially for color printing. Procedures for charging for printing in the computer integrated classrooms and computer center labs currently are being investigated.



	Virginia Tech uses IT to provide a wide range of information and services to its students. The Hokie SPA (Student Personal Access system)  provides students with information such as their statements of account, financial aid awards and refund letters, class schedule and previous term’s grades. In addition, students may update their address information. The development of this infrastructure began in December, 1995; development of the current applications began in August, 1996. “There has been a gradual increase in usage. As of July, 1997, approximately 12,500 students have used the service” (Blythe, 1997). In addition, as the system changes, information will be up-to-date, and functions will be expanded to include course registration, transcript requests, degree auditing, and possibly voice delivery of information and online class role.



	During the summer of 1997 Information Systems for the first time mailed personal identification codes (PID’s)  to incoming freshmen and transfer students so that they could activate their access to the sytem before their first semester. This mailing resulted in a large increase in contacts with the Virginia Tech system during the summer of 1997. An advantage of this service to students is in saving time (previously students had to wait in lines at Centralized Student to get their PID’s). To facilitate student learning about the use of IT, Information Systems has hired two student computer consultants who will live and work in a  dormitory during the Fall 1997 semester (Donald, 1997). Students also can receive on-line assistance with their computing problems through 4-Help, they can change their passwords, forward mail, add aliases through PID tool, they have access to frequently asked questions (FAQ), and they can review the User Services computer hardware, modem and ethernet recommendations. Services related to academic IT use are discussed below.

Where We Are Now

Learning to Use IT

	The computer skill levels of entering students are changing from year-to-year as high schools incorporate more computer use into their educational offerings.  Likewise, IT use in college courses is changing, so offerings designed to build basic skills will continue to need revisions on a regular basis.  The section below describes the offerings that currently are serving the computer skills training needs of entering students.  If the numbers of students served by TechNet, basic Computer Science courses, and the Introduction to Engineering courses are totalled, it appears that these offerings are serving a number equal to 80-90% of the entering students. However, there are no available figures on students who do not feel they are receiving adequate training in basic computer skills.  

Current Basic Computer Use Offerings.

	TechNet. TechNet I, a basic information systems literacy class (offered without charge), was initiated in fall 1996 at the request of the Provost in response to student needs for training in computer use. TechNet was designed as a cooperative effort by Communications Network Services, the Computing Center, the University Libraries, and Educational Technologies under the umbrella of the Vice President for Information Services. The original design included a hands-on component (in the New Media Center), plenary demonstration sessions (in large classrooms on campus), and problem solving sessions (in the dorms). The hands-on sessions involved a PowerPoint slide presentation followed by hands-on work with e-mail (configuration and basic use), drop/add (basic discussion since the electronic registration system makes no provision for "dummy" sessions),  electronic-reserve (accessing and basic navigation of PDF files), and Web browsing (basic navigation and use of search engines). The plenary sessions were basically the slide show followed by a general question and answer session.  The residence hall sessions did not involve the slide show but instead focused on specific problems people were having.  In addition to the instruction, a TechNet Web site was created (http://www.lib.vt.edu/learning/).��	The original TechNet sessions (at the beginning of fall semester, 1996) were advertised widely and for an extended period of time.  It seems likely that this will be the formula for future years, that is, widespread advertising and subsequent training in the Fall (when thousands of new students are arriving) and targeted advertising and training in the Spring (primarily geared toward transfer students).��	 Attendance data indicate that 601 freshman students (about 14% of the incoming freshmen) attended these sessions in fall 1996.  Note in the section above on demographics that 46.5% of incoming freshmen in 1996 reported that they needed “a lot or a medium amount of help” with computers.  Thus, this first round of TechNet I was only utilized by one-third of those students.  Student satisfaction with TechNet was indicated by the most common evaluation comment about the session being that there should be no changes, i.e., students liked the session “as is”. ��	TechNet II was  offered in spring 1997 and was geared toward transfer students. There was little advertising for these sessions except to incoming transfer students. In the survey of attendance and responses for TechNet II, 63 students attended (15% transfer students) in 15 sessions that had a capacity of 300 (21% utilization).  The students attending were 12% freshman, 32% sophomore, 15% junior, 10% senior and 32% graduate students. The pace of the class and the amount of material presented were rated by 95% and 92%, respectively of the respondents as “about right”.  Instruction was “clear and understandable” to 98% of respondents. Prior to the class, 43% had minimal or none, 52% had modest E-mail and web browsing skills.�

	Computer Science Courses. In many universities, a Department of Computer Science has been responsible for all service teaching related to computer and computational literacy. In the 1980s, at Virginia Tech, this approach was modified so that training in computer skills relevant to various disciplines was taken over by those disciplines. However, the Department of Computer Science continues to provide basic computer literacy training to a sizable proportion of beginning students. ��	Starting in 1993, the Department of Computer Science, with funding from NSF through its CISE Education Innovation program, and later supported through SUCCEED, has developed online courseware for CS 1604. This course, originally called Introduction to Networked Information, and now called Introduction to the Internet, is a 1 credit course covering skills and tools of widespread use to students. As of Spring 1997 it was converted to a fully self-study course, with online quizes, large numbers of WWW pages, and extensive multimedia tutorials, including ones about electronic mail, WWW browsers, listservs, chat systems, multimedia presentation tools, and even concepts of digital libraries. This course is taught each semester and served 185 and 275 students in 1995-96 and 1996-97, respectively. It could serve much larger numbers, if more widely advertised or recommenxced by advisors. ��	Altogether, five courses in computer science (CS 1604, 1004, 1014, 1024, and 1044) provide basic training in computer use either alone or in combination with other subject matter. In addition to basic computer literacy, several of these courses cover either key concepts of computing, or some introductory programming language (e.g., C, Fortran as for engineers, Cobol for business students). About 60% of the enrollment in these classes is mixed with respect to a variety of majors; 40% is business majors. During the 1995-96 and 1996-97 academic years these five computer science courses enrolled 1530 and 1892 students, respectively. These enrollment numbers equate to serving the computer literacy needs of 30% and 38% of the entering freshmen in those two years. ��	There is a serious shortage in the Commonwealth of Virginia of workers  trained in computer science, and uses of IT are increasing in many other curricula and professions. (See article in May 1997 IEEE Computer.)  Thus, it is likely that the increasing enrollment pattern in the Department of Computer Science and the increased service course demand for basic computer skills will both continue. Computer Science majors at Virginia Tech have been increasing at a rate of over 20% each year for the last four years.�

	Engineering Fundamentals courses. Students entering the College of Engineering are required to purchase a specified computer. They are trained in basic computer literacy skills in the two semester Introduction to Engineering course, that is required during the first year of Engineering Fundamentals, prior to entering specific engineering departments. Enrollment in the first semester of the Introduction to Engineering course was1500-1600 students in 1996-97, so the computer literacy needs (plus additional needs specific to engineering) of up to 38% of freshmen may be met through this means.

Introductory Library Tours; Use of Information Sources. 

	Learning about information access is a critical skill for college students.  Much of this introduction to the Universities Libraries occurs in Freshman English classes. The University Libraries provide an introduction to the Libraries' services, collections, and resources to Freshman English classes at the request of professors or instructors. Every attempt is made to make these sessions relevant to the topics being discussed in class. The classes can include a physical tour of the library, overviews or hands-on demonstrations of appropriate electronic resources (periodical indexes, online catalog, and the Internet), and discussion of various library services students may need to obtain their materials.  During the 1996/97 academic year, 65 instructional sessions were done for Freshman English classes.



	The Virginia Tech Libraries serve as a gateway to many other types of information beyond books in the library and electronic reference access. The library Home Page (http://www.lib.vt.edu) provides students with information about a number of electronic resources and includes links to a number of other services such as electronic courses. TechConnect, an electronic service of the libraries, provides help with routine problems with systems such as email, netscape, Excel, use of HTML and course registration Drop-adds.  Classes in computer and electronic library literacy are provided by Tech Net which is described above.  A computer laboratory (New Media Center) in the library is used for computer work in courses and in training sessions, and is accessible to students and faculty at other times.  

Facilities and Infrastructure

	Computer laboratories. TechConnect is an on-line service related to the system of computer labs on campus. This service bills itself as “One-stop shopping from Information Systems” and provides the university community with software, PIDs, modem pool accounts and a variety of other services. There are twelve computer labs listed as being accessible to students when they are not being used for formal classes. �

	Classroom bunkers (computer-aided teaching stations, CATS). There are 169 general classrooms (centrally scheduled rooms) --of different sizes, types and configurations of which approximatly 30 have computer-aided teaching stations (CATS rooms).  There are 30 additional rooms in Pamplin Hall, of which 17 now have some type of video-projection systems with "ethernet".  Most CATS rooms are used heavily throughout the entire day, and ~50-60% of evening use requires IT equipment.  More rooms are being equipped for IT use in this way on a regular basis.  However, these numbers make it clear that even in-class IT supplementation of traditional classes is limited to less than one-third of the Virginia Tech general classrooms at the present time. �

	Data connections in residence halls. Virginia Tech was among the first universities in the nation to have data, voice, and video connections in all residence hall rooms and now these are being converted to ethernet connections. At present, about 8500 of the ~20,500 undergraduates on campus live in residence halls, so approximately 40% of undergraduates are served by data connections in the residence halls.  The connections to off-campus housing are highly variable and most off-campus users connect to the system using modems.�

	Modem pool. To connect to Virginia Tech from off-campus, most students have to depend on Virginia Techís High Speed Modem Pool (HSMP) which provides dial-up service to the University. HSMP has grown from approximately 500 accounts and less than 50 modems in July 1993 to over 8000 accounts and over 750 modems in the Summer of 1997.  It is projected that in fall 1997 there will be 9000 accounts and >900 modems in service. During the period from 1989 to 1992, data rates decreased by 5-fold and have remained the same since 1992. There has been an increase in the availability of higher speed modem connections and presently Virginia Tech is in the midst of a massive upgrade to the HSMP.  This will increase the number of ports available to customers, and increase the speed of each connection as well as increasing the reliability of the service. (By Fall of í97 all the modems will be 33.6 Kbps and operate over digital ISDN trunks.) �

	Human support. In addition to the formal computer skills courses listed above, students have access to the 4-Help on-line system for providing answers to specific requests and to special IT subject offerings through Information Systems. (See also Chapter 6: Faculty and Staff.)� 

	Curricula requiring computers. The Department of Computer Science and the College of Engineering require that entering students purchase a computer prior to entering Virginia Tech. The College of Engineering initiated this requirement in 1984 and was the first such college in the nation to do so; Computer Science began in 1985 with the unique focus of requiring a UNIX workstation.  In  both these cases, incoming students are provided with detailed information about the type of computer required and about special purchase contracts available only to students.  The details of ordering information, support services, and the answers to many commonly asked questions are given in a booklet specific to each curriculum. The booklets make it clear that a student cannot get by using university computer labs or sharing a computer. Engineering students receive training in computer use relevant to engineering applications in the Introduction to Engineering course required of beginning engineering students; those in Computer Science receive training in several first year courses.



	Data from the College Student Experiences survey in 1994 found that of students in curricula that require computers, 53% were totally satisfied, and 30% were moderately satisfied (but indicate that more computer use could be required).  A question about the extent of computer use for school assignments indicated that 34% indicated continuous use (regular homework requires computer) and 36% indicated moderate use (occasional homework required computer).  �

(Rich Sorensen 9/15/97 via wdc)

The Pamplin College has strongly recommended computer purchases since 1986.  At the same time we developed degree programs in Accounting Information Systems, and Management Science which integrate the computer into the curriculum of these majors.  Our students are sought after for jobs in

information systems where we are the major source of employees for computer consulting firms.  We averaged six job offers per student graduated last year in these fields.  Many students, 800-1,000 per year, register for our

introductory computer course in accounting.

�	All undergraduate students entering Virginia Tech from fall 1998 onwards will be required to own computers.�



(Do we really need this financial aid section, since the university has already decided to require computers? It seems to me this is now extraneous.)



	Financial aid budgets. Beginning in fall 1997 the cost of a $3,000 computer will be part of the financial aid package (scholarships and loans) for all students at Virginia Tech. However this amount does not fully cover the cost of the specified computers and software required by Engineering or Computer Science.  The decision to require all Virginia Tech students to own computers starting fall 1998 raises the issue of whether this will create undue financial hardship. Virginia Tech students are relatively wealthy; 43% come from families with incomes >$75,000, 73% have incomes >$50,000. Increasing numbers of parents at orientation express expectations of upscale, "retail" treatment, and many indicate they don't mind paying extra for extra service. Thus, it is tempting to suggest that given the availability of financial aid support for computer purchase, and the expectation of many parents to pay for a higher level of service, the decision to require computers will not diminish student access to the university, which is central to its land-grant mission. Because the financial aid allowance is not 100% of the documented need for purchase of a specified computer some students could potentially be disadvantaged by such a  requirement. However, PLUS loans are available for such unmet needs, so students are able to borrow for computer purchase at a low rate with a long pay-back period.

 Student Skills 

	State standards for high schools. Currently, relatively few of our entering students have a high degree of computer literacy. However, it is expected that in the future entering students will come with much better IT use skills and  that the need for providing training to incoming students will lessen. State standards for such literacy require grade eight students to receive training at a level comparable to that in the Faculty Development Institute. (See Chapter 6: Faculty and Staff for a description of this program.)�

	IT skills of Virginia Tech students and graduates (Office of Academic Assessment). Surveys of students in 1993 and 1996 indicated that 53.2% and 46.5%, respectively, of freshman report that they “need a lot or a medium amount” of help in using computers, only 18.3% and 15.8% reported they needed no help (College Student Needs Assessment Survey). However, in the same survey almost one-third of seniors reported they needed a lot or a medium amount of help using computers (30.6% and 34.9% in 1993 and 1996, respectively). On the Student Opinion Survey administered during the academic year in 1996, about 1/2 of freshmen (53.1%) but only about 1/4 of seniors (23.3%) indicated they had not used computers. In the Survey of Degree Candidates in 1996, essentially all (94.8%) considered skills in using computers to be extremely, very important, or important. A somewhat smaller proportion (85.7%) considered they had moderately to definitely achieved computer skills during their degree. The alumni surveys of 1992 and 1996 graduates indicated that 67.8% and 85.7%, respectively had achieved high or moderate development of computer skills.�

	Minorities, people with disabilities, and women. The computer-related questions on the surveys conducted by the Academic Assessment Program do not show any differences in the responses in relation to ethnic background. However, there are a number of gender-related differences in surveys conducted between 1990 and 1996. Women reported needing significantly more help using computers than did men and fewer women reported that it was not difficult to get access to a computer than did men. On the question about gains in acquiring familiarity with the use of computers, women reported making less progress in this area than did men, on both the 1991 and 1994 surveys. On the 1990 survey there were no gender differences in responses about achievement of skills in using computers, but in 1992, 1995 and 1996, men reported achieving skill to a greater degree than did women. Most computer use is for word processing and graphics. More men report using the computer for Engineering design, programming or other Spreadsheets. More women report using the computer for word processing. It seems likely that this reflects gender proportions in different curricular areas and the nature of assignments in those fields. In 1990 men considered computer skills more important than did women, but there have been no gender differences in the responses to this question since that time. ��	In alumni surveys there were significant gender differences in ratings of the importance of developing skills in using computers, with women reporting computer skills to be more important on the 1992 survey of 1987 and 1989 graduates. There were no gender differences in the 1995 survey of 1992 graduates.��	Data from the Department of Computer Science indicate that more entering male students (93% in 1993, 78% in 1994) than entering female students (63%, 47%) owned a computer at the time they came to Virginia Tech. Almost twice as many male as female students took Advanced Placement courses in Computer Science in high school. 

Using IT to Learn

Facilitating Learning with IT

	Current understanding of how learning occurs and the developmental stages of student learning are described in Chapter 2.  Faculty play the largest role in determining how IT will be used in the courses they teach. It appears that the key uses of IT at present are to enhance classroom presentations, to support learning through laboratory exercises, to increase student interactions with faculty and other students, to improve the classroom environment, to foster critical thinking and problem-solving skills, to provide self-paced tutorials, and to facilitate distance delivery of coursework. These uses are discussed in the Faculty/Staff chapter in relation to the educational goals and the development of new IT use in a variety of disciplines.  Student perceptions of IT use in several lower division biology courses (ACCESS project) is discussed in section 3.3.3.2). In this section we will describe some of the academic offerings, that have incorporated IT use, that are available to undergraduates. 

Projects and Programs

	Cyberschool and other “on-line” courses. Cyberschool is an umbrella term for courses with an on-line “virtual” component within the College of Arts and Sciences. The program started from grass-roots, bottom-up faculty efforts with a 1994 proposal Going Beyond the Conventions of Credit-for-Contact: A Preliminary Proposal to Design a “Cyberschool” for Virginia Tech to explore a variety of educational uses of IT. Cyberschool courses have been offered in English, Communications, Computer Science, Biology, Art and Art History, Music and Political Science (http://www.cyber.vt.edu/docs/luke.htm). Financial and personnel support of these efforts has come from the College of Arts and Sciences, the Center for Excellence in Undergraduate Teaching (CEUT), and Educational Technology.  In December, 1996, a report The Virginia Tech Cyberschool, Two Years Out -- A Progress Report (http://www.cyber.vt.edu/docs/cs2yr.html) indicated the need for a more formal structure and funding base to sustain these efforts beyond the developmental stage.



	From the point of view of learning, probably the most important aspect of many Cyberschool courses is the committment to providing interactive learning environments and experiences for students.  The 1996 progress report states “On campus, we have found that self-paced, teacherless modules do not work as effectively as mixing such modules with traditional teaching.”  For example, using networked classrooms and software designed to facilitate interactive learning environments, students can work together in writing exercises, can critique each others’ work and can be far more active participants in the learning process than is the case in the traditional lecture environment.  Cyberschool courses also offer students who prefer to take on-line courses that opportunity.  In the future such courses also may expand the options for students to take courses on-line during the summer and in other situations when they are away from campus (e.g., co-op students working in industry or business). �

	SUCCEED (Engineering). The Southeastern University and College Coalition for Engineering EDucation (SUCCEED) has funded a wide variety of applications of IT to engineering education (http://succeed.engr.vt.edu/succeed.html).  For example, see the Appendix 5.B: ESM Seminar - A Multimedia Learning Environment In Statics, which describes the results of one such effort.  In addition, the project entitled "Using Computers and Networked Information: Distance Learning with Networked Multimedia" is using a wide variety of information technology methods (e.g., popular WWW courseware as well as a CD-ROM version) to bring computers and IT to engineering and other students at Virginia Tech and throughout the region. �

	Computer Science education innovation. The Department of Computer Science, with NSF funding of the project “Interactive Learning with a Digital Library in Computer Science” is working on improving CS education by increasing interactivity and use of a digital library. This project is enriching over 40 computer science courses by incorporating additional offerings into existing courses (use of the digital library of computer science literature, developing visualization tools for students to use) and by adding new courses related to human-computer interaction, multimedia, and other topics. (See Appendix 5.D for more details.) There were over 5.5 million accesses to the courseware available, between January 1995 and August 1997.�

	A-Tech. A-Tech, or Athletes and Technology, is an academic support initiative designed to engage student athletes in learning through the use of technology.   The program provides opportunities for: (a) interactive learning opportunities through the use of technology, (b) continuous learning and interaction with professors while traveling to compete in team sports, and (c) enhanced skills in use of technology.



	The technological components of the A-Tech program are the Athletic Computer Integrated Classroom (ACIC)  and the Student Road Warrior Program (SRW) involving fully online capable Apple PowerBooks.  The ACIC is a computer classroom which has been constructed in the athletic building and will serve as the home for ATech courses. SRW provides PowerBook computers for student athletes to borrow to take on road trips when traveling to and from athletic competitions.



	Other components of the A-Tech program include a course development grant program for faculty members who teach A-Tech courses, a comprehensive evaluation program inclusive of qualitative and quantitative analyses, a program advisory committee inclusive of student membership, and a fund raising program.  A-Tech courses maintain the high standards of academic rigor found throughout the Virginia Tech curriculum.  They are unique in that they are designed to combine technology usage, core course materials and, when appropriate, sport as a part of the subject matter. The A-tech sections have included the following: 

English 1106 - "Performance: Art and Athletics" Barbara and Fred Carlisle

English 1106 - "Athletes: Subjects and Objects" Penelope Gleeson 

Black Studies 1714 - "Introduction to Black Studies" - Lucinda Roy 

Psychology 2974 - "Behavioral Self-Management Strategies" Ellie Sturgis



During Fall semester 1997 the available courses will include a seminar taught by Nikki Giovanni. In the Spring semester 1998 additional coursework will be added. 



Facilities and Infrastructure

(It seems to me we spent a long time in our committee talking about the limitations which our current infrastruction places on the kinds of work we can do. (Our committee couldn’t even all get on meeting maker, for instance, and we had a serious problem last spring assuring that students could get into the modem pool from off campus apartments.) At one point we agreed that some statement about adequate equipment and human support would be a must for our section. Did we make a conscious decision to omit it, or to put it somewhere else? I expected to see it here.)

	Math Emporium. The Math Emporium, a program beginning during the 1997-98 academic year, is a 24 hour advanced learning center laboratory with comprehensive course programming occurring around the clock. This facility is designed to serve high demand courses to combine our best faculty content-area expertise with our advanced instructional technology experience and with the latest research on  teaching and learning. The university will staff a content-specific center  where students can come at any hour to review presentations that might be  live or digitally stored, depending on students’ preferences.  Working in  teams, faculty and graduate students will monitor electronic "chat  sessions" where students ask questions and gain immediate feedback which  is simultaneously available for other students to see and to join in the  conversation, if they wish.  Faculty also will use existing electronic  learning modules or develop new ones that assist students in areas of difficulty or in areas known to require reinforcement to ensure learning.  Every element of such an advanced learning center will be assessed for efficiency, but most importantly for learning and teaching effectiveness.  A unifying thread for this project is the desire to build a vigorous and  sustainable mathematics learning community.  For more information, see Appendix 5.C.�

	The Cave. The Computer Assisted Virtual Environment (CAVE; http://www.sv.vt.edu/future/vt-cave/docs/execsum.html) is being used to enrich several undergraduate courses that derive special experiences from advanced visualization techniques (e.g., in materials science and interior design). The facility and some of the teaching applications it is being used for are described in Chapter 6: Faculty and Staff.�

	Classroom design for learning. A group including faculty from Interior Design, Teaching and Learning, members of the University Architect’s office, the Registrar’s office, the Honors Program and CEUT have been studying classroom design and adequacy during the 1996-97 academic year. They have sent out questionnaires to faculty (50) and students (50), have interviewed approximately 20 faculty with open ended questions, have behaviorally mapped each of their classrooms, done field measurements, equipment inventories, had "client" meetings, literature reviews, and have made site visits to each of the types of classrooms.  The architect's have defined three types of classroom improvement directions: (1) computer presentation, (2) computer integrated, and (3) distant education.  Each group of students have reviewed the existing classrooms designated for this type of upgrade.  The students will be preparing a programming report (one for each team) and suggesting design directions for these types of classrooms. A research group with interior design and educational faculty has been started to look at the environment/user/behavior issues that technology brings to the classroom. 

Services that Facilitate Communication

	One of the key uses of IT is to facilitate communications, which can take place when students and faculty vary in location or time of reading or writing. So called “asynchronous communication” is facilitated by (point-to-point) electronic mail, which has become ubiquitous, as well as more structured methods whereby one-to-many communications are possible.�

	Listservs. Listserv software allows communications to a group of people with common interest.  A message to the listserv system is routed to each person on the list through email.  An archive of old messages sent to the list can be examined, such as by those considering joining.  In some cases a moderator may control which messages are released, and who can join the list.  In other cases membership is open, and all messages sent to the list by members are redistributed.��	Many courses have all enrolled students on a listserv, so instructors can communicate with each at will, making announcements. In classes of reasonable size, students may use the listserv to carry on debates or discussions, to ask questions (that may be answered by the instructor or peers), to pose problems, or to report interesting results or news.�

	Newsgroups. Newsgroup systems function in similar fashion to listservs in that one message may reach many.  Specifically, anyone can use newsgroup software or clients to participate in a newsgroup. Computers receiving communications for that newsgroup share all contributions they receive with other computers involved, and then clients can access the files received on that computer. This saves storage, since only one message need be stored on any computer for all who access it.��	Newsgroups are organized topically, so one or more can be set up for a course.  Furthermore, threads of messages and replies to those messages are recorded so readers can trace sequences of communications on a specialized topic or question.  Thus, newsgroups can be used in courses in similar vein to listservs, or can be subdivided more finely so that small groups (such as those working on a projects) can communicate separately.� 

	Tools to help with writing. Throughout the University, computers are used for word processing. Packages like Microsoft Word or Word Perfect are among the most popular tools available on computers. They usually include spelling checkers, revision aids, and other devices to help with drafts, revisions, and improving written documents. 



	A number of faculty are using the Daedalus Integrated Writing Environment software to facilitate teaching writing in the context of writing intensive courses. Len Hatfield and colleagues in English provide three day training sessions on the use of this system at the beginning of each academic year. Daedalus is a computer network-based integrated writing environment that provides students and faculty an easily learned and reasonably efficient way to work on the writing process, revise documents, exchange e-mail organized around specific classes and/or topics, and explore ideas collectively through 'real-time' on-line written conversations. Although Daedalus does not currently support off-campus or dorm-room access, many faculty have found its unique combination of features an excellent complement to web-based course enhancements. The package is being used in Biology, Art History, Human Resources, Philosophy, Political Science, Etymology, and English, in classes ranging from freshman to graduate level. For smaller classes (10-35 approximately), Daedalus offers an interesting and productive venue in which faculty can explore writing-intensive teaching.



	The Writing Center in the Department of English has so far been unable to find a software program that is effective in helping those students who have English as a second language (ESL) with problems that they have in writing English correctly. The Center has experimented with various software editing programs, but found that the computers went unused. Most students come to the center with drafts of papers in hand that they wish to discuss personally with a tutor. As part of a current project for the center, a graduate teaching assistant is conducting a study and test of editing software in a continuing effort to find a program that is effective.

Learning about Learning with IT

	Historically there has been little evaluation of the effectiveness of educational practices within most disciplines of higher education. In recent years, with the introduction of IT use into higher education there have been many calls for the need to evaluate whether IT use improves the efficiency or effectiveness of education. Such calls are at least partly driven by questions about the educational value of expensive technology at a time when funds are severely limited. Nationally a great deal of emphasis is being put on the need for educational assessment in all contexts in higher education. 



	Assessment of the effectiveness of IT in education is very difficult. Too often, background data from prior to the introduction of new innovations are lacking. Often, the introduction of IT so changes the nature of course delivery and educational strategies that it is impossible to evaluate the IT effect alone (e.g., if IT use in the form of an electronic “chat room” is incorporated, are learning benefits due to the IT or to the shift to the activity and interactions of collaborative learning).   It also is difficult to design assessment strategies for evaluating the effectiveness of learning. Student perception data are the easiest to obtain but aren’t always in agreement with learning as measured by other means. Student perceptions are most useful for evaluating student preferences and attitudes and giving feedback to faculty for continued course revisions.  



	Data about the perceptions of Virginia Tech students regarding IT use are very limited. The existing data comes primarily from three sources: surveys and interviews with students for the ACCESS Project, information from the office of the Dean of Students, and a small number of questions on the surveys conducted by the Academic Assessment Program.  National projects, such as the Flashlight Project (funded by the Annenberg Foundation, headed by Dr. Stephen Ehrmann of the American Association of Higher Education), give some useful ideas for the evaluation of IT use in education, so we present information of that sort first before presenting information about IT assessment efforts at Virginia Tech.

National Studies of IT Use in Education

	The Flashlight Project of the American Association of Higher Education (Steve Ehrmann, Director). This project is so named because investigating learning with IT is like shining a flashlight into a dark cave. Depending on where you shine the flashlight and what the beams strike you get different fragmented pictures of what is really in the cave. Attempts to evaluate IT use in education yield the same partial results. Despite these inadequacies, the Flashlight Project, which is a major assessment project in several universities and colleges, is focused on evaluating the effectiveness of education that incorporates IT usage.  A major problem with assessing IT itself in education is that IT use changes the nature of courses, the approaches used and the educational goals. Thus it is virtually impossible to have equivalent courses that do and do not use IT. To get around this hurdle, the Flashlight Project takes a different approach. It is based on the idea that many past studies of educational effectiveness have defined the types of behaviors and activities that are associated with enhanced learning. In the Flashlight Project’s assessment strategy, if the introduction of IT use results in increases in those learning-associated behaviors, this is considered indicative of enhanced learning. Steve Ehrmann’s homepage may be reached by links from http://www.cyber.vt.edu/docs/papers.html. �

	IT courses and remedial math. There was a very interesting study of using IT to overcome math deficiencies that was done at one of the California schools (Gifford, 1992). They had an elaborate design for comparing the effectiveness of IT vs. non-IT remedial math courses and the resultant data were very positive. �

The ACCESS Project Evaluation

	The Alfred P. Sloan foundation grant ACCESS (Asychronous Communication Courses to Enable Student Success) to Virginia Tech was to explore, develop and assess asynchronous learning networks (ALN) in several freshman and sophomore Cyberschool biology courses incorporating IT use.  Development  and instruction in these courses involved  three biology faculty members (Art Buikema, Bill Claus, John Neal). David Taylor of Educational Technologies was the  assessment coordinator and a number of others associated with Cyberschool were involved in the project (For the final report on the Cyberschool link to   http://www.cyber.vt.edu/docs/cs2yr.html.)

.  

	This project is in keeping with the role of Virginia Tech as a research university that investigates the effectiveness of new educational strategies. The parts of this assessment that pertain to students in the ALN courses are described in this chapter; considerations relevant to faculty will be discussed in the faculty/staff chapter.  The courses involved in the ACCESS project were primarily high-enrollment ones: Principles of Biology (one section of 250 students for life sciences majors and one of 50 students for biology majors), Honors Biology (35 freshman honors students in biology), General Biology (two classes of introductory biology for students in non-life science majors; about 200 students per class) and Introductory Microbiology (two sophomore classes of 150-200 students).  Assessment of these courses involved a number of surveys of student satisfaction and perception of learning outcomes with ALN courses, use levels of specific components of the classes, surveys to assess student “comfort” with computer use, and personal interviews to examine in detail some student attitudes toward the use of IT in coursework. The assessment did not include comparative evaluation of learning outcomes between these classes and others not using IT.  In the ACCESS project courses the faculty members were utilizing a number of changes in their educational strategies, as well as using IT to facilitate those strategies.  Thus, although IT use was a key part of this project, a number of other educational changes also were being explored.  All these courses added new types of experiences to the learning environment compared to that typical of most large-enrollment lecture courses.  The student responses during the interviews (especially those about the need for a directed learning environment for freshman students) made it clear how important it is to design educational experiences, including those using IT, in the context of the level of student intellectual development. (See introduction to this chapter.)



	Many of the comments from students in the ACCESS project courses indicated that the students appreciated the enhanced access that resulted from their grades and course materials being available on the Web.  Some commented that the efficiency in distributing materials in this manner saved important class time.  Student use of the on-line offerings appeared to vary with the expectations of the course instructor - student use of optional enrichment materials was infrequent in the one course where this use was tallied, student use of required materials was high.  In a class where on-line discussion was not required, students who contacted the professor by email usually did so about grade problems, not about the content of the coursework. In one course where lecture slides were made available and could be printed from the Web, many students regularly printed copies of those slides and commented on their usefulness.  Many students seemed pleased with the use of chat rooms to facilitate discussion in those classes where discussions and cooperative work was a key part of the class requirements.  In that case, where they had both face-to-face and on-line discussions, they rated both about equally (in the context of both being available). Access to professors via email, in large classes, appeared to help some students feel the course was more personal.  It appeared that being required to use the computer in the context of a course improved student confidence and skills in using IT for a variety of applications (most students entered college with only word-processing skills).  A number of students commented that special visualization experiences facilitated by IT use aided their learning and enhanced their interest in the subject matter.  Student performance in these courses did not differ significantly between students who did and did not own their own computer.  This suggests that access to university computers was adequate to meet the needs of those students who did not own computers (about one-third of those enrolled in these classes).  Overall, the students in these classes had a very high level of computer use.



Academic Assessment Program Data; Student Perceptions about Learning with IT

	Surveys from the Academic Assessment Program indicate that essentially all (94.8%) degree candidate respondents in 1996 considered computer skills important to extremely important.  A somewhat smaller percentage (85.7%) consider they have moderately to definitely achieved computer skills during their degree.  Four years earlier, only 67.8% of the 1992 graduates said they had achieved moderate to high computer skills during their degree.  Like degree candidates, alumni who graduated in 1992 (surveyed in 1996), considered computer skills important/very important (93%).  Student opinions about the usefulness of computers in those curricula that require computer purchase is presented in “Curicula requiring computers” in section 3.3.1.3.

Computer Use and Misuse

	Problems associated with  computer use and misuse typically come to the attention of the Dean of Students office. There has been a sharp increase in reports of computer misuse, both at Virginia Tech and nationally.  Like grafitti, computer postings seem anonymous (although they can usually be traced). This perceived anonymity enhances people's willingness to make statements which are otherwise viewed as socially unacceptable ( Kiesler & Sproull, 1986; Waterton & Duffy, 1984). Thus, students who might not make a harassing or threatening statement in person sometimes feel free to express such views by e-mail. Since Virginia Tech established a reporting mechanism for computer misuse cases in 1996, there have been many reports of alleged misuse, including several cases which raise the issue of a hostile environment on the basis of race, gender, or sexual orientation. Some days the Dean of Students office  has as many as a dozen cases of computer misuse reported (an average of over two reports per day during September 1996). Some of these cases are serious - use of computers for direct threats or stalking. There also have  been reports, from Virginia Tech and elsewhere, of students who become "computer-addicted." While it is not clear how many students this problem might affect, there is evidence from Virginia Tech that at least some students are negatively impacted in this way.  The Academic Assessment Program has found that those students reporting many hours of computer use each week in high school tend to have lower grade point averages at Virginia Tech. In a multiple regression equation predicting freshman year grades, computer use in high school is a negative predictor of performance.  That does not mean that students who are computer literate do not do well, but that those who spend the most time using computers do poorly. This may reflect spending too much time playing computer games rather than studying.  These examples of negative behaviors associated with IT use point to the need to study both negative and positive outcomes of IT in the context of residential life as well as in academic coursework. 



	Recent information from the 1997 College Student Experiences Questionnaire suggests that student-to-student communication about many topics is decreasing at Virginia Tech.  A survey of 524 respondents out of 991 deliverable surveys (53% response) indicated significant decreases in communication on seven question items but increases on only two items in comparison to the 1994 data.  The decreases in students reporting that they had conversations with other students “very often” or “often” were on the following topics: current events in the news -11%, international relations -11%, social and ethical issues related to science and technology -11%, the economy -11%, something the professor said about a topic being discussed -13%, participation in late night or dinner-time discussions in residence hall -11%, talked about music -11%.  Only two responses were significantly higher in the 1997 survey than in the 1994 survery - talking about technology increased +11% and testing understanding of some scientific principle by explaining it to another student increased by +7%.

Where We Want to Be: Recommendations

	The following recommendations are to ensure that Virginia Tech students learn effectively and are prepared for lifelong learning and contributing to society.



Using IT to learn



Recommendation I. We recommend that  the University accelerate its educational transformation to put the primary focus  on how learning occurs and then on devising strategies to achieve that learning in a discipline-specific context. There is a need to make a paradigm shift from information delivery to learner-directed study, with emphasis on critical thinking and problem solving, in the context of a diverse learning community  (Examples of changes included shifting from lectures to labs, from artificial problems to realistic projects, and from counting courses to developing portfolios.)



Background to recommendation.  

	Needs for learning critical thinking and problem solving skills during college are rated very highly by entering students, their parents, potential employers and many articles in the scholarly literature and the popular press.  To achieve this or even higher order goals like constructing one’s learning environment, will require a paradigm shift from information delivery to large classes (with testing based on fact regurgitation) to more emphasis on the development of intellectual skills that characterise adaptable learners.  Such a shift requires a reduction in factual information delivery and increased emphasis on fostering more mature intellectual patterns that result in learners that are self sufficient at acquiring new knowledge to meet changing situations in the workplace and in society.  Awareness of the stages in student development and learning (see introduction to this chapter) and design of educational offerings that help students make these learning transitions are needed throughout the University.

 

	Students should have choice so there is learner buy-in.   Projects should be learner-centered so there will be investment by the students.  Toward these and similar ends, IT offers unique opportunities for enhancing more mature learning.  In incorporating IT use in education,  it is important not to confuse IT use in information delivery (just doing the old thing in a new way) with effective IT use in fostering higher level intellectual skills.  To date, most IT experiments that appear to achieve the latter are labor intensive. 



	Good practice in IT use in education should mean designing IT use to meet specific educational objectives.  Too often, one hears complaints that  IT use seems to be  valued for itself rather than for achieving educational objectives with strategies previously demonstrated to be effective or for experimenting with the effectiveness of IT to achieve specific educational goals.  Faculty using IT need knowledge of past experimentation with IT, or when doing their own experimenting, need careful design of the assessment practices that will determine the effectiveness of the experiment.  Campus resources for helping faculty with educational design to aid student learning are insufficient to meet the demands, much less the expected need. 





Recommendation II. We recommend that  the University improve the climate for learning and the services necessary to support education, to increase diversity, inclusivity, and cultural awareness. There is a need to continue to enhance the residential experience.



Recommendation II.a. The University should apply IT as it works to create a more diverse and inclusive community.



Recommendation II.b. The University should develop additional opportunities to promote cultural awareness through the use of IT.



Background to recommendation.  

	Regarding diversity, for example, university and departmental WWW sites should reflect the University’s goal of creating a diverse inclusive community. With respect to cultural awareness,  professors who teach interactive on-line courses have marveled about the level  and quality of interaction that occur among the students in these classes.  This particular medium provides students with the opportunity to discuss some sensitive and what are potentially explosive topics in a safe manner.  For the past 20 years, Astin has reported that a significant portion of entering freshman indicate that one of their goals is to promote better racial understanding.  This is listed as one of the top reasons among Black students.



Learning to use IIT.



Recommendation III. We recommend that the university ensure that students all have access to training that develops their   basic IT literacy skills. To achieve this:

	1. We need better evaluation of student IT skills at the time of college entry.  On the one hand, there are encouraging trends, such as the emphasis on IT skills in the Virginia Standards of Instruction, even at the middle school level.  On the other hand, even among those entering the Department of Computer Science, in 1994 only 51% of men and 20% of women had taken an Advanced Placement course in computer science in high school. Students in freshman classes in the ACCESS project in 1996-97 were relatively unfamiliar with email, accessing the World Wide Web, using listservs and bulletin boards, using interactive discussions and downloading software, even though they were quite familiar with word processing software use. 

	2. Training needs to be appropriate to skill levels, accessible and available, and must ensure competency in communication (e.g., email) and information literacy (e.g., research skills with WWW). 

	3. Courses as well as programs are needed to ensure learning; some must be aimed broadly, at university-wide goals (e.g., CS1604), while others may address college or departmental objectives.

	4. Regular evaluation and change are needed because because both the background of entering students and their needs after entering the University  will keep changing.



Background to recommendation.  

	Although student numbers served by basic computer literacy courses in 1996-97 were equal to 80-90% of the entering student numbers, data  are not available about the overlap in use of these courses or about the number of upperclass students included in the numbers served.  Likewise, although some of these courses do evaluations at the end of the course, we know of no information about how well these computer literacy offerings are serving students downstream. Thus the actual extent to which entering students are obtaining basic computer literacy and the effectiveness of such training needs to be evaluated to provide feedback for updating and revision of these offerings.





The university learning about learning with IT.



Recommendation IV. We recommend  developing a University climate that: more fully ensures learning is effective, values assessment (i.e., evaluation, both quantitative and qualitative), practices assessment, disseminates the results of assessment, and heeds those results (both positive and negative). Several  types of changes are needed:

Participatory design of assessment efforts is crucial; students, as appropriate, should be involved in all aspects of assessment.

Models and frameworks for assessment should be developed in keeping with educational objectives and applications of IT.  Effective approaches should be studied so that the degree of effectiveness can be quantified.

Sources of information that support assessment should be cultivated and expanded.  For example, there should be an increase in awareness and use of the information currently available from The Academic Assessment Program.

Additional personnel should be employed who are skilled in assessment, to collaborate with faculty in assessing the effectiveness of educational practice including the use of IT in education. 



Background to recommendation.

	It appears that the large amount of information collected about our entering students, our degree candidates and our alumni’s assessment of the effectiveness of our practices is not well known and is underutilized in the development of educational offerings.  However, if we succeed in changing the climate so that faculty regularly seek to assess the effectiveness of changes in their educational practice, we have few services that are accessible or have the scope to meet these new needs.  Thus, additional professional faculty or staff will need to be added to those units that are most appropriate to provide such assessment help, so faculty can learn more from assessment efforts.  



Recommendation V. We recommend that the University maintain and expand its thrust into educational research and innovation (including IT). Virginia Tech should become a leading research university in this area. It should involve the university community and beyond in the process.  This research should support university efforts to improve student learning based on research findings, frameworks, and models.  These efforts should draw upon the facilities of the Advanced Communications and Information Technology Center.

We recommend further applying IT to increase and enhance student communication, including personal interaction between students and faculty, between students and student-services personnel,  and between students and other students.  Related research, development, and assessment is encouraged.

We recommend considering multiple objectives when analyzing educational innovations, while giving priority to enhanced student learning before other objectives, such as cost savings (i.e., effectiveness and efficiency are both important).

We recommend increasing and expanding efforts towards a systematic evaluation of both positive and negative impacts of increased use of technology on and by students.







(Again, I expected to see something on needed infrastructure improvements here.)� References
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