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�  Virginia Tech Fall enrollments 1986 -- 1996







�

Virginia Tech Fall Enrollments 1986 -- 1996��

�1986�1987�1988�1989�1990�1991�1992�1993�1994�1995�1996��

�n�%�n�%�n�%�n�%�n�%�n�%�n�%�n�%�n�%�n�%�n�%��������������������������Total�24,637��24,977��24,280��24,926��25,568��26,257��26,003��26,030��25,842��25,492��26,645���Black�893�3.6�914�3.7�869�3.8�944�3.8�1,080�4.2�1,217�4.6�1,278�4.9�1,305�5.0�1,255�4.9�1,182�4.6�1,211�4.5��Indian�21�0.1�23�0.1�22�0.1�24�0.1�26�0.1�35�0.1�37�0.1�41�0.2�56�0.2�54�0.2�60�0.2��Asian�852�3.5�969�3.9�1,024�4.2�1,140�4.6�1,278�5.0�1,399�5.3�1,462�5.6�1,532�5.9�1,563�6.0�1,538�6.0�1,608�6.0��Spanish�198�0.8�204�0.8�208�0.9�233�.9�266�1.0�314�1.2�351�1.3�367�1.4�380�1.5�406�1.6�444�1.7��White�21,449�87.1�21,601�86.5�20,763�85.5�21,164�84.9�21,511�84.1�21,930�83.5�21,477�82.6�21,394�82.2�21,271�82.3�21,036�82.5�21,945�82.4��Foreign�1,224�5.0�1,266�5.1�1,394�5.7�1,421�5.7�1,407�5.5�1,362�5.2�1,398�5.4�1,391�5.3�1,317�5.1�1,276�5.0�1,377�5.2��������������������������Undergraduate�18,380��18,565��18,207��18,620��18,932��19,331��18,860��19,127��19,229��19,498��20,528���Black�683�3.7�716�3.9�682�3.7�760�4.1�858�4.5�966�5.0�974�5.2�984�5.1�940�4.9�903�4.6�895�4.4��Indian�17�0.1�18�0.1�15�0.1�13�0.1�17�0.1�24�0.1�25�0.1�29�0.2�42�0.2�41�0.2�46�0.2��Asian�735�4.0�816�4.4�869�4.8�1,000�5.4�1,107�5.8�1,194�6.2�1,227�6.5�1,313�6.9�1,328�6.9�1,334�6.8�1,379�6.7��Spanish�159�0.9�167�0.9�170�0.9�194�1.0�218�1.2�244�1.3�270�1.4�287�1.5�303�1.6�331�1.7�363�1.8��White�16,660�90.6�16,756�90.3�16,237�89.2�16,452�88.4�16,549�87.4�16,740�86.6�16,206�85.9�16,345�85.5�16,437�85.5�16,683�85.6�17,581�85.6��Foreign�126�.7�92�.5�234�1.3�201�1.1�183�1.0�163�.8�158�.8�169�.9�179�.9�206�1.1�264�1.3��������������������������Graduate�5,938��6,097��5,769��5,995��6,326��6,619��6,832��6,586��6,293��5,677��5,786���Black�207�3.5�196�3.2�184�3.2�181�3.0�220�3.5�249�3.8�301�4.4�319�4.8�314�5.0�278�4.9�316�5.5��Indian�4�0.1�5�0.1�7�0.1�11�0.2�9�0.1�11�0.2�11�0.2�11�0.2�13�0.2�12�0.2�14�0.2��Asian�114�1.9�149�2.4�152�2.6�136�2.3�166�2.6�200�3.0�230�3.4�216�3.3�232�3.7�201�3.5�225�3.9��Spanish�36�0.6�34�0.6�36�0.6�36�0.6�48�0.8�69�1.0�80�1.2�79�1.2�75�1.2�73�1.3�78�1.3��White�4,479�75.4�4,539�74.4�4,230�73.3�4,411�73.6�4,659�73.6�4,891�73.9�4,970�72.7�4,739�72.0�4,521�71.8�4,043�71.2�4,041�69.8��Foreign�1,096�18.4�1,174�19.3�1,160�20.1�1,220�20.4�1,224�19.3�1,199�18.1�1,240�18.1�1,222�18.6�1,138�18.1�1,070�18.8�1,112�19.2��������������������������������������������������

Note: The data came from Institutional Research’s reports (EthEnrl). Both on and off campus students enrolled were included to have representative figures for graduate students. There are  very few off campus undergraduate students. Full and part time students are included. Few undergraduate students have  part time enrollments. 



� ESM Seminar -- A multimedia learning environment in statics



Siegfried M. Holzer, Professor of Civil Engineering http://succeed.engr.vt.edu/products/imcr.html



	We are developing a learning environment in the subject area of statics that combines physical experiments, interactive multimedia, and cooperative learning in the framework of experience-based learning (Kolb, 1984). The course is designed to promote the active engagement of students in learning. A review of the literature, which supports these activities, is presented and some multimedia learning modules are illustrated. We are using Authorware Professional to construct the multimedia program.

	We taught and evaluated an experimental section of statics in the workshop format in the fall of 1995. We all had to learn to work effectively in groups and integrate various activities. Important elements in this process were end-of-session minute papers and frequent evaluations. They provided feedback to assess and improved the learning environment throughout the semester. With few exceptions, student response was very positive. Here are some examples: "it [the multimedia program] helped me a lot. The computer is an excellent tool. This class has definitely made a big difference. I think once a few small things should be modified and the program is complete, this will be a real innovation for this type of education." "I only wish I could take next semester in here as well. I'd rather not go to the lecture hall for strength [a traditional course]."

	We are teaching this course again this fall and are more effective in balancing the various activities. Improvements made in the multimedia program include more specific feedback and clues to help students solve problems. These two factors seem to account for the students' quick adaptation to the new learning environment. The following comments selected from the students' minute papers reflect their attitudes: "Groups/pairs are great to work in." "Good to have a few minutes to think/reflect before conversing with partner." "Interesting learning concept; good to be part." "Computer and partner interaction makes class seem easier. More ideas are aired with this environment." "The group activities allow for personal interaction and verbal comparison. Then reverting to the computer to see the answer and diagram really helps." "Computer is very user friendly and set up well for learning." "The computer diagrams really helped me to understand the concept of components." "The program that we are using is so easy to operate and understand. Technology, isn't it wonderful." "I feel like I am getting a good grasp on the material." "Seeing it on the computer helps so much." "I enjoyed answering the questions of my partner." "I am actually enjoying this class." 



Kolb, D., Experiential Learning, Prentice Hall, Englewood Cliffs, NJ (1984)

�

 Mathematics Emporium - An advanced learning center 



	Enrollments in mathematics courses are at all time highs.  The demand is  exceeding the capacity of the Mathematics department to deliver its  programs in the traditional ways.  Other high demand areas of study face a  similar situation.  Yet the challenge in mathematics is all the more  urgent since many entry level courses serve as a foundation for other  science and engineering programs at the university.    There is a nearly universal understanding that instruction must change not  only because of the simple, but compelling, economic pressures in higher education today, but also, and more importantly, because the educational product we serve to students can be much, much better using the new information technology tools now available to us.  Several pilot projects within this department which fundamentally restructure instructional offerings have achieved favorable results.  One successful course offering that completely revamps the dynamics of an introductory mathematics class has students actively engaged with faculty in computing laboratories well into the evening on a continuing basis.



	Building on these ideas, Virginia Tech proposes to create an advanced learning center for high demand courses, where a 24-hour learning laboratory exists with comprehensive course programming occurring around the clock.  Combining 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 the student's 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.  (Similar efforts in the university's basic science offerings will be the next stage in this effort.)   Information technology provides the tools to excite a new and richer intellectual conversation that serves more effective learning well.  More importantly perhaps, the technology ensures that this new scholarly community will not be confined to the university.  First, these powerful tools allow us to build natural bridges to schools and to serve as a public mathematics resource.  Second, and more significantly, while the direct jump to entirely online courses is a formidable one, the design of this enterprise is focussed on staging just such a transition.  In time, this facility will become a virtual learning center.  



	A large space is needed in order to support this diversity of activity.  (Enrollments in the courses under consideration are on the order of 3000 per semester.)  The advantages of this new model are substantial, however:

*	development of a mathematical community based on student activity

*	better tracking of student progress through progress dossiers

*	individually tailored student programs

*	faculty-student contact 1-on-1 rather than 1-to-many

*	reduce classroom overcrowding and shortfalls

*	scheduling independence for students

*	network deliverable instructional resources will naturally evolve

*	no barriers for group projects

*	passive role of student replaced by intrinsically active/participatory one

*	faculty availability to students broadened in a more informal setting

*	barriers to interdisciplinary learning reduced

*	natural link for student participation in research activities



�

 Computer Science Education Innovation 



	Over the period August 1993 through the end of 1997, the Department of Computer Science received over 1/2 million funding from NSF for a grant and supplements on Interactive Learning with a Digital Library in Computer Science. Key concepts of the project were to improve CS education by increasing interactivity and use of a digital library (Fox et al., 1995). The main objectives/accomplishments were to:

expand the content and software initially developed with NSF support of our “Envision" digital library project, "A User-Centered Database from the Computer Science Literature";

develop/apply algorithm visualization tools that are easy for instructors to use in supplementing courses, and feasible for students to work with as an aid to program development and debugging (Shaffer et al., 1996a; Shaffer et al.,  1996b); · incorporate use of specialized digital library systems like Netlib into related courses;

add new courses related to human-computer interaction, multimedia, and a freshman level Introduction to Networked Information (later renamed Introduction to the Internet);

significantly change courses like "Computer Professionalism," to make use of interactivity (e.g., asynchronous online debates) and digital library support (e.g., adding to a large Computer History collection); and apply the key concepts to improve other courses. 



Current Status and Accomplishments: In 1991 Virginia Tech began working with ACM through support from NSF on a "User-Centered Database from the Computer Science Literature". In 1993, Virginia Tech expanded its work on digital libraries to launch the NSF EI (Education Infrastructure/Innovation) project, partnering with Norfolk State University, which has developed extensive sets of laboratory manuals. Over 45 courses are available through WWW, leading to over 6.5M accesses from January 1995 through September 1997.



	Several courses have all the on-line materials required for self-study available, and new programs are under development for distance learning and continuing education. In the new multimedia course, there was a dramatic increase in megabytes transferred because of more images, digital audio, and digital video: from 847 in 1995 to 1052 in 1996 to 2373 in 1997. Due to the development by Prof. Lee (editor of “Annals of the History of Computing”) of one of the largest repositories on computer history, with a unique image collection of the founders and early systems in our field, there is extensive additional traffic from throughout the nation. In 1996 --- with the help of NSF-funded digital video capture and editing facilities --- audio annotations, digital video movies, and animations to show interactive applications have been added. One of the courses developed under this effort, and extended through support from SUCCEED, is CS1604, Introduction to the Internet. A self-study version of this course was finalized in 1997, and is expected to be widely used throughout the Southeast and beyond by those interested in a freshman or beginner-level orientation to Internet, digital libraries, collaboration technologies, etc. This version has numerous audio and movie files to help learners, an automated real-time feedback facility (using our SGML-based QUIZIT tool (Tinoco et al., 1996)), and a variety of illustrations and demonstrations.



	In one old and two new courses, we have adapted Keller’s Personalized System of Instruction [KELL68] to our networked environment. Students proceed at their own pace, study on their own, get help through asynchronous communication with peers and instructors, and in general have much greater flexibility in learning. Many students prefer this type of course, and in the case of CS1604 we simply could not accommodate the demand any other way, in this time of scarce resources. Students requested that we add interim deadlines, since they tend to procrastinate and require help with time management - doing so seems to have solved the major problem faced earlier. Pilot tests with courses like CS1604 are demonstrating how these subjects can be mastered through independent study courses. 



	Plans for Remainder of Project: A supplement to the original project was awarded for addition of courseware on digital libraries, a June 1997 workshop to disseminate results (that received high ratings by faculty from campus and around the nation), and development of a set of WWW pages for all the NSF CISE EI projects, cross-indexed and organized to aid access by CS instructors.



	Materials that Have Been Developed: An important result of our effort is the software created in increase interactivity of learning: SWAN (algorithm visualization) and QUIZIT. The main result is over 10,000 WWW pages of CS courseware.



Presentations by Project Director:

	Many presentations have been given over the course of the project, including 8 keynote/ distinguished lecture talks: Univ. Utah (3/7/96), UNC Chapel Hill (2/1/96), NORD-INFO (Helsinki, 11/94), Multimedia Systems (Ottawa, 10/94), ISMIS‚94 (Charlotte, 10/94), EG-MM’94 (Graz, Austria, 6/94), CAIA’94 (San Antonio, 3/94), IR’93 (Regensburg, Germany, 9/93). Eight tutorials, 3 demonstrations, and > 20 other presentations also were given. 



Outreach:

	Ongoing collaboration with Norfolk State University (NSU) has led to an increase in the use of laboratories to aid learning of CS students at Virginia Tech, and adaptation of many of the Virginia Tech materials and tools for use at NSU. Another systematic extension has been facilitated by additional funding from NSF through the Southeastern University and College Coalition for Engineering EDucation (SUCCEED). The SUCCEED Coalition Grant "Using Computers and Networked Information: Distance Learning with Networked Multimedia" is expanding through the use of digital video/audio tutorials, an alternative VRML (Virtual Reality Markup Language) interface, a Palace interface, multiple graphic pathways, an interactive collaboration medium for synchronous communication, and an online interactive real time testing component. Outreach work with a number of universities in the region is underway to help them apply this course to help them deal with increased interest in this field, and to more closely approach full "Information Literacy."



Evaluation Activities: 

Our evaluation involves typical traditional methods, e.g., pre- and post-tests, surveys, and focus groups. We performed usability studies of tools we developed or applied, and used formative evaluation methods to refine both our tools and courseware. Yet, our project still requires additional approaches to evaluation. 



The investigators in our project are instructors who changed their allocation of time, behavior, pedagogy, course materials, and tools. To understand the effects of these changes, ethnographic practices are of great value - especially regarding use of asynchronous communication (i.e., online debates) (Laughton, 1996).



Another shift in our evaluation has been to rely on network monitoring, logging, and analysis. Here we draw upon special tools locally developed for this purpose (Abrams, 1995). This has helped us understand what students really do, what course materials are accessed, how use of multimedia effects network traffic, and how both remote and local accesses increase over time. There has been a gradual increase in both remote and total access counts, if we ignore the valleys occurring during mid-semester, summer, and end-of-year breaks.



Benefits Seen and Expected: 

	In summary, we have developed tools, expanded our digital library systems and content, and built over 10,000 "pages" of WWW-accessible courseware, increasing the interactivity and quality of learning about computer science. Evaluation has shown that learning practices have changed, most students are happy with the emerging infrastructure and pedagogy, and there is steady growth in access to our server. Remote users now account for about one-third of the page requests, adding to the hundreds of students served locally. (In Fall 1997 the Department of Computer Science at Virginia Tech has about 1000 majors. In recent years, the senior multimedia course has been the most popular senior elective.)



	Our work has helped train hundreds of students, has aided the work of instructors interested in teaching courses for which we have developed useful materials, has developed tools (e.g., SWAN, QUIZIT) that can increase the interactivity of learning about computer science, and has helped with the construction of digital library systems and a content collection in CS (with ACM publications as well as technical reports). 
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 Focus group



Rachel Hash, a student member of the Steering Committee, scheduled, publicized and coordinated a focus group to collect student comments.  Four students attended, out of the scores invited.  Following is a synposis of the discussion.



Question 1: What types of student activities are you involved in?

Merged Reply: GSA representative, member of GSA committee, GSA president elect, executive assistant to GSA, graduate student representative to Board of Visitors, Asian American Student Union president, GUAPA president, worker at desk in Squires, RA, ...



Question 2: Why did you decide to get involved?

Merged Reply: to give back to the university, to get out of classes, to change mode of thinking, to help with governing, to learn how to be a leader, to learn leadership skills, to feel good about self, to help others



Question 3: On committees, are your opinions heard?  Do they have impact? Are you a token member only?

Merged Reply: sometimes heard, some faculty listen while other faculty do not, doesn’t have much effect, sometimes topics discussed don’t mean much, unclear if there is a pipeline into the decision structure or a way to effect change, sometimes intimidated so won’t speak, sometimes feel pressure of being alone (sole student) or self doubt, finds it hard to contribute when outnumbered, finds it easier to contribute when there are a number of student members (e.g., Commission on Student Affairs), often there is poor attendance by student members, attending can be difficult since faculty prefer daytime whereas evenings are better for students, can be confusing when proxies attend and are not introduced, chairs should work to make students comfortable and make it easier for them to participate and contribute



Question 4: What are your views on Information Technology and changes in IT?

Replies:

confusing situation, especially for those new to computers, don’t know how to approach system or who to talk to, don’t know what is available, feels New Media Center does not welcome others besides faculty/staff, believe best way in such a complex bureacracy is to affiliate with faculty/staff

believes future is bright but now we are in transition, believes more training should be provided to GTAs in IT to help them better do their job, believes there is a serious disparity among departments regarding IT availability and use

finds faculty bringing in large PowerPoint files is awkward and slow in class, believes IT can help with distributed education, believes IT is most helpful outside class, encourages use of digital cameras and email and file transfer, would prefer if faculty felt more comfortable with email

there are many disadvantages: professors spend lots of time at start of class to setup, putting on WWW makes students have to spend time and resources printing, would prefer getting notes from copy center since want something to write on in class, prefers paper to monitor, dislikes reading from screen

regarding A-Tech suggest use for students at risk, believes learning is better with smaller classes, would like to see this integrated across the board



Question 5: Are students involved in IT planning?

Merged Reply: does not think so, believes some students are involved, believes it is hard and requires research to understand issues, believes people won’t be involved unless they perceive a threat or suffer negative effects, believes even faculty are not involved or knowledgeable, wishes had basic IT skills and would like to have required IT course(s), believes should understand options rather than details of programming, believes faculty should put up WWW pages and have students prepare reports on WWW, needs to know more before can comment, believes IT training improves marketability upon graduation (e.g., as happened with a friend who was most knowledgeable in group of 50 employees), only should be those who are knowledgeable, believes IT could be used more for social and educational services, believes could reach out with IT aided by publicity, believes tools should be used only where appropriate and not when get in the way, prefers 1-1 discussion over computer-based communication especially at personal level, believes computer communication can help in large classes, gives time to express oneself especially in business situations



Question 6: Is use of IT too little, too much, or about right?

Merged Reply: would prefer some investment went instead into better desks and into lights that do not flicker, believes other needs should be balanced since IT investment becomes obsolete faster than improvements to physical plant, believes balance around the university is important since some parts have too little relative to others, believes visual aids are helpful but listserv just add burden and aggravate the fact that there is too much email, believes listserv use can be a huge problem and often leads to abuse, believes people should be more aware of problems and not just accept promises or have such high expectations regarding IT benefits, worry about going too far, believes people learn different ways and that should be facilitated, feels that contact with people is important and should not be lost, against efforts to reduce contact with professors (dislikes email, chat rooms), believes there is substantial faculty opposition (only 20% use email daily and under half use at all)



Question 7: How can students comments be collected?

Merged Reply: could add comments to course evaluations related to IT, not sure of university goals so unsure about what to say about IT, thinks decisions are all made about use of IT, thinks that graduate students (not undergraduates) might be involved in planning FDI in their department, believes that orientation is too full to have anything added to it about IT.
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