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The National Technological University (NTU), a 

consortium of more than twenty American engineering schools, 

broadcasts courses produced at member institutions to 

professional engineers at corporate sites across the country. 

It is a nonprofit institution.begun in fall 1984 with 

headquarters in Fort Collins, Colorado, which offers only 

course work leading to the Master of Science degree in 

various branches of technology, or applied science. Students 

must be sponsored by their corporate employers who pay their 

tuition. 

This is the first systematic examination of the 

instructional process at an educational institution created 

in response to the demands of the governmental and corporate 

sectors' technological needs. This study includes an 

attempt to explore the effectiveness of that instructional 

process and the use of computers in distance education at 

NTU and implications for institutions of the future. 

This study focuses on distance education, corporate 

education, national universities and nontraditional 



institutions and the extent to which NTO exemplifies each of 

these concepts. It covers the organizational structure and 

methods of operation of NTU, and offers opinions of students, 

faculty, and other personnel associated with the institution 

as reflected by surveys, interviews, and the media. 
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CHAPTER I 

NATIONAL TECHNOLOGICAL UNIVERSITY IN PERSPECTIVE 

Introduction 

The National Technological University is an outgrowth of 

a creative endeavor to provide industry with the most recent 

in technical knowledge and to allow scientific professionals 

an opportunity for personal growth while not depleting the 

suppiy of highly trained human resources. The National 

Technological University (NTU), which is a consortium of more 

than twenty American engineering schools, broadcasts roughly 

5,500 hours of credit and noncredit courses to forty 

corporate sites across the country (Bennett 1986, 31). It is 

a nonprofit institution begun in the fall of 1984 and is 

operated at independent headquarters at Colorado State 

University in Fort Collins, Colorado. The institution has no 

campus. The courses are produced at the member institutions 

and are distributed to network sponsoring sites via a 

satellite network which is shared with the Association for 

Media-Based Continuing Education for Engineers (AMCEE). 

AMCEE, a consortium of universities with engineering schools, 

offers noncredit courses and seminars for engineers via tape 

and satellite. 
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NTU is designed for the professional engineer who is 

working" in the field and already has a bachelor's degree. It 

has no undergraduate programs nor does it offer a doctorate. 

It offers only course work leading to the Master of Science 

dcQrss in various branches of technology or applied science. 

Students must be sponsored by their corporate employers who, 

on the whole, pay their tuition (Baldwin 1984a, 108-109). A 

student may apply for admission by mail or by interactive 

computer linkage. Many students take classes to update their 

professional knowledge or to become familiar with related 

disciplines. Others are interested in working toward a 

degree and seek admission to a degree program. Once admitted 

to a degree program a student is assigned an advisor who is a 

member of the faculty at a participating university. 

Together they decide on a course of study. Most programs 

require between three and five years to complete because the 

average student cannot take more than two or three courses 

each year. NTU had an enrollment of 1,500 for the academic 

year 1985-86 and in 1987 awarded its first degree to Michael 

Reiss, a software consultant for National Cash Register (NCR) 

Corporation (First student in history earns master's degree 

through satellite link-up 1987). 

Statement of the Problem 

The problem of this study was the historical development 

and future of the National Technological University. 
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Purposes and Significance of the Study 

While many articles have been written about NTU, they 

have been primarily descriptive in nature. This is the first 

systematic examination of the instructional process at an 

educational institution that was created in response to the 

demands of a governmental and corporate sector which is 

increasingly dependent upon technology. This analysis 

includes an attempt to examine the effectiveness of that 

instructional process. In spite of the fact that other 

professional educational opportunities exist which are 

similar in many aspects, the United States government and 

many major corporations spent millions of dollars to estab-

lish NTU. An analysis of their motivation for taking such 

action reveals their existing educational needs and those 

anticipated in the future. 

While NTU might be considered a revolution in education, 

the instructional process appears to be in many respects a 

mediated continuation of age-old teaching practices. In 

actuality, some aspects of instruction differ significantly 

from that common in traditional institutions. An analysis of 

these differences might be of interest to instructional and 

administrative personnel at NTU and other institutions of 

higher education and, consequently, have significant 

implications for institutions of the future. 

At NTU the computer serves as an educational tool, as a 

method of facilitating instruction, and as the subject of 
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study in itself. While the potential of the computer as an 

instructional aid has been the subject of much verbal and 

written discourse, it has had relatively little impact on 

instructional methods in traditional institutions of higher 

learning other than in the area of word processing. An 

analysis of the use of the computer in distance education at 

NTU should benefit educators seeking to use the computer in 

the instructional process. 

The purposes of this study were (1) to determine what 

needs precipitated the creation and development of the 

National Technological University, (2) to determine how the 

National Technological University is fulfilling those needs 

and how it might better fulfill them, and (3) to determine 

what the future of that university is and what its impli-

cations for higher education are. An analysis of how well 

this institution is meeting the needs of its sponsors and 

students and how universal those needs are should provide 

educators insights necessary to long-range planning. 

Questions for Study 

This study was guided by the following questions: 

1. What needs and events precipitated the development of 

the National Technological University? 

2. What are the institution's objectives? 

3. What plans exist to accomplish those objectives? 

4. What have been the major obstacles to the development 

and success of the National Technological University? 



5. What are the demographics of the student body? 

6. What curricula are offered by the National Technological 

University? 

7. Who, other than its students, are its advocates? 

8. Who accredits it and how does the process differ from 

that of a traditional university? 

9. How does instruction differ from that in traditional 

universities? 

10. What is the role of the computer in distance education? 

11. How does the National Technological University differ 

from other distance education programs? 

12. How well is the National Technological University 

satisfying its objectives in the opinion of the 

students, the faculty, and the corporate sponsors? 

13. What is the attrition rate and is instruction at the 

National Technological University cost effective? 

14. What trends in education might the National 

Technological University precipitate? 

15. What is the National Technological University's future? 

16. How, if at all, does the National Technological 

university differ from other universities without walls 

such as Nova University and Walden University? 

Methodology 

This study of the historical development of the National 

Technological University includes brief histories of distance 

education and corporate education, it was important to 



consider what needs of corporate engineers were not being met 

by existing educational institutions and how the idea for an 

institution that would fill those needs was first conceived. 

The history of distance education is well documented in books 

and periodicals. There are current publications in which it 

primary topic. These secondary sources were used. A 

historical perspective on corporate education was obtained in 

a similar manner, A look at prevalent practices in corporate 

education required reviewing publications from corporations 

with training departments as well as articles on corporate 

education from periodicals. Information about AMCEE which 

shares a satellite network with NTU was obtained both through 

secondary sources such as journals and also through inter-

views with individuals involved both directly and indirectly 

with AMCEE. 

In order to study the development of NTU, it was 

necessary to review periodicals and books to learn what has 

been documented for the public about its establishment and 

operation. Even more important were interviews with people 

instrumental in the founding and development of NTU and the 

minutes of meetings of committees, boards, and other bodies 

concerned with its establishment and operation. A review of 

the publications of, and those sponsored by, NTU itself 

provided important information on the goals, objectives, 

organization, funding, governance, admission and degree 



7 

requirements, curriculum and programs, faculty and admin-

istration, and student body. 

This study consists of three principal parts: (1) the 

histories and current states of distance education and 

corporate education, (2) the development, operation, and 

status of NTU, and (3) the future of NTU and how it might 

influence higher education. 

Limitations of the Study 

This study is limited by the sources used and the 

methods by which data were obtained from those sources. The 

principal sources were these: (1) NTU publications and 

documents and NTU personnel; (2) students and site coordi-

nators who were associated with NTU but who were not employed 

by the institution; (3) studies of an independent consulting 

group paid, however, by NTU; and (4) studies and articles by 

groups and individuals not associated with NTU. Sources in 

category one included minutes of Board Meetings, interviews 

with administrative personnel both in Port Collins and at 

member institutions, interviews with faculty, and articles 

written by the President of NTU. These were valuable primary 

sources of information. Other sources in category one were 

findings from surveys and interviews conducted by NTU in 

efforts to improve the instructional delivery process. NTU's 

findings as reported were not dissimilar to those of the 

F & W Psychometric Consulting Group and to the author's 
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interviews; therefore, the likelihood that they were biased 

is reduced, if not eliminated altogether. 

Site coordinators and students were not employed by NTU 

but, due to their association with NTU and its personnel, 

their comments in interviews may have been biased either for 

or against the institution. In addition, the studies done by 

F & W Psychometric Consulting Group cannot be considered 

independent studies because they were subsidized by NTU. 

The survey instruments used in the studies, however, were 

designed in part so that the instruction process at NTU could 

be compared to that in Purdue University's on-campus engine-

ering classes (Minutes Board of Trustees 1986). The 

principal investigator for NTU's study, Richard 0. Forsythe, 

is a professor at Purdue. Purdue is a university member of 

the NTU consortium. In light of these circumstances, one 

might expect that a study which would result in a comparison 

of NTU and Purdue would be conducted as objectively as 

possible. 

Much of the data and information used for this study 

were obtained from sources assumed to be disassociated from 

NTU; for example, independent studies of NTU done by Jean 

Cook (1987) and Robert Brady (1987) and articles from 

journals and magazines. While the manual for NTU's Self-

Study (National Technological University self-study 1987) was 

produced under the auspices of NTU, it was reviewed for 



9 

validity by the accrediting team of the North Central 

Association of Colleges and Schools, 

Because NTU surveys all site coordinators, students, and 

faculty two or more times a year, an additional survey 

appeared to be unnecessarily burdensome. Samples of five 

students, five faculty, five administrative contacts, six 

site coordinators, and four advisors were chosen and these 

persons were interviewed by telephone for two purposes: 

(1) to provide a basis for comparison with other studies and 

(2) to obtain more information about issues raised by those 

studies. Most of the individuals interviewed were not 

randomly selected. The methods of obtaining the samples are 

explained later. 

History of Distance Education 

The process employed by NTU to provide instruction is 

currently termed distance education. A discussion of 

distance education should perhaps begin with a discussion of 

the history of the concept itself. Two phrases used in 

earlier days of education to explain the concept were 

extension work and correspondence courses. Both implied that 

the student was removed physically from the university campus 

while pursuing coursework. Extension work often implied some 

personal contact with university personnel, even if only on a 

sporadic basis in the form of intermittent lectures or in the 

process of a monitor visiting students to determine progress 

on agricultural projects. Groups of external students might 
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form a debate group to discuss ideas and issues. On the 

other hand, correspondence students generally maintained 

contact with instructors via correspondence and rarely had 

personal contact with instructors or with other students. 

All instructions, informative material, and student responses 

were written. 

In the past, most universities allowed a few hours on a 

degree plan to be completed by correspondence, but it was 

considered a less-than-adequate substitute for traditional 

classroom teaching. Many recent developments have caused 

both the academic world and its constituency to reevaluate 

what has come to be described as distance education. One 

important ingredient in this transition is the revolution in 

communication. While printed material still is the principal 

form of communication used in distance education in the world 

(Pittman 1987, 33-34), the audiocassette is becoming 

increasingly common as a supplement or replacement for the 

printed word. This reduces preparation time, personalizes 

the interaction, and makes possible the teaching of courses 

like public speaking and conversational languages. 

Television in its many forms has not proven the boon to 

education that had been expected, but many courses are 

offered on videocassette in much the some way that audio-

cassettes are used; that is, they are mailed to students .for 

viewing at their convenience. Additional learning oppor-

tunities are available on television in what has come to be 
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known as telecourses (Whittington 1987, 47). The programs 

are prepackaged and played on the air for viewing audiences, 

usually in their homes or businesses. The students may call 

in questions at a later time and have them answered by the 

instructors or proxies. Another use of television for 

distance education is by means of live, interactive televised 

instruction in which an actual class is televised and 

transmitted live to various sites where the students can 

participate in the class by means of a two-way telephone 

hookup. The latter format has also been used with the audio 

portion only. Until recently most of the receiving sites 

have been industrial or corporate locations but instructional 

television is rapidly gaining wide acceptance in public 

schools and postsecondary institutions. 

The computer's potential as a distance education tool 

has only begun to be tapped. It will allow whole lessons 

including diagrams and pictures to be transmitted instan-

taneously and students to interact with their instructors via 

electronic mail or interactive computing. Technology has 

made possible distance learning opportunities that compare 

favorably with traditional classrooms. 

The revolution in communications which improved the 

quality of distance education was a product of the revolution 

in technology. This has increased the demand for education 

which is most readily supplied through distance education. 

Technical advances are occurring rapidly and are so highly 
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specialized that workers and professionals need frequent 

retraining in areas that may be unique to only a few 

industries. By means of distance education techniques, 

corporations can retrain their personnel as often as 

necessary, even in esoteric areas, without the employees 

leaving the job site. 

Because of recent developments and demands for distance 

education, a definition that would distinguish it from other 

aspects or approaches to education is needed. Garrison and 

Shale proposed that the following three criteria 

characterize distance education: 

1. Distance education implies that the majority of 
educational communication between (among) 
teacher and student{s) occurs noncontiguously. 

2. Distance education must involve two—way 
communication between (among) teacher and 
student(s) for the purpose of facilitating and 
supporting the educational process. 

3. Distance education uses technology to mediate 
the necessary two-way communication (1987, 11). 

In the United States the genesis of extension education 

as it was originally called is most often associated with the 

University of Wisconsin. The movement did indeed get its 

start there as well as at several other institutions, 

including Chicago, Columbia, Brown, Indiana, and Illinois 

(Henderson and Henderson 1975, 123-124). Extension education 

is more closely identified with the University of Wisconsin 

because it was part of an important plan which was initiated 

in the early 1900s called the Wisconsin Idea. This plan, 

kindled by the belief that a more informed society could 
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improve the functioning of democracy and fanned by the 

political currents of the time/ was to become a vital phase 

in education, an effort to carry the university to the 

people. 

Extension education in the United States actually 

predates the Wisconsin Idea for the Chautauqua movement of 

the 1880s, modeled after the example of the Cambridge 

University in England, had pioneered to bring college courses 

closer to the people (Henderson and Henderson 1975, 123-124). 

The first extension courses offered by the University of 

Wisconsin in 1885 and 1886 were short courses in agriculture 

for young men on farms. The growth of the movement was 

rapid, with twelve institutions having programs of extension 

courses in 1891 and twenty-eight more by 1913. 

It soon became apparent that the extension movement had 

significant potential beyond the education of the electorate. 

Universities found it was a great public-relations vehicle to 

extend the influence and popularity of the university to all 

parts of the state (Rudolph 1968, 344). Politicians who 

wished to sway public opinion on a topic could do so under 

the guise of informing people of the issues. Developers of 

new methods of manufacturing and farming taught how-to 

courses using their products or methods. The link between 

extension courses and the workings of government were 

formalized when Congress passed the Smith-Lever Act in 1914. 

This act put the federal government on a permanent sustaining 
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relationship with the extension services of the land-grant 

colleges (Rudolph 1968, 363-364). 

Three persons are most often singled out as the leaders 

of extension education in the United States, Herbert Baxter 

Adams of Johns Hopkins University, Richard T. Ely, a 

prominent professor at the University of Wisconsin, and 

William Rainey Harper, president of the University of 

Chicago. They firmly believed that extension work should be 

a definite part of the American university structure. Under 

their direction the Bureaus of Debating and Public Discussion 

sponsored debates and loaned library materials to local 

discussion groups in order to provide support and rein-

forcement for the public's new-found knowledge (Brubacher 

1968, 167). One can see in institutions like NTU the 

fulfillment of the dreams of these men and of William Smith 

of the College of Philadelphia who was instrumental in the 

inception of corporate education (Brubacher 1968, 18). 

History of Corporate Education 

While business has been involved in American higher 

education through businessmen serving on boards of trustees, 

colleges did not begin preparing students for the world of 

business until Benjamin Franklin put William Smith in charge 

of the newly founded College of Philadelphia in 1753. Under 

Provost Smith the curriculum was expanded to include such 

subjects as agriculture chemistry, surveying, and trade and 

commerce (Brubacher 1968, 18). 
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Business and industry have influenced the academic 

process by means of advisory boards. They assumed an 

increasing amount of power until the early 1900s when admin-

istrators and faculty sought and gained more authority over 

the decision making process (Peterson 1983, 76-77). While 

there is a delicate balance of power between the two 

entities, the interdependence of the university and the 

corporation is well established and mutually beneficial. The 

university wants to produce a graduate who will be valued by 

the corporate sector and, therefore, the advice of the cor-

porate sector is sought in the process of planning university 

curricula. Industry seeks to insure that its advice will be 

taken by offering financial support. The academic and cor-

porate worlds cooperate in research which is often considered 

too basic to have immediate market value but which is 

important to scientific education and which may have great 

commercial potential in the long run. 

Corporations have always done much of the training of 

their workers but have found themselves increasingly in the 

business of educating. It is estimated that in a recent 

year, industry spent upwards of $40 billion in education 

(Eurich 1985, ix). One of the reasons that its role in 

education is escalating is that the worker and professional 

alike need more education as manufacturing and commerce 

become increasingly dependent on technology. Changes in 

technology are accelerating. According to an executive of 
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the Educational Services Department of Digital Equipment 

Corporation, "The half life of an engineering education is 

five years. Today industry is not paying for experience, it 

is paying for current technical knowledge" (Heines, Levine, 

and Robinson 1975, 101). Technically knowledgeable personnel 

are at a premium and companies cannot afford to lose 

employees for a semester or even a week at a time while they 

travel to universities to study. In addition to providing 

in—house education for their employees, corporations are 

looking at innovative ways to cooperate with universities to 

provide that education. NTU is one important educational 

alternative. 

National Universities and Universities 
Without Walls 

In 1971, the Commission on Nontraditional Study was 

created in an effort to assess higher education's response to 

a changing society (Gould 1973, x). Their basic premise was 

that while education, like all other entities of society, 

must respond to a dynamic culture, the response must have 

order and accountability and must strengthen the process of 

change by moving in tandem with it. Education must antici-

pate the future and act upon the vision (Gould 1973, 1). 

Several of the commission's recommendations addressed adap-

tation of existing institutions to embrace nontraditional 

instructional forms and the development on nontraditional 

institutions (Gould 1973, 55-74). Nontraditional 
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institutions may be structured to increase access to learning 

and to degrees, if they are desired, for more people of 

differing needs, interests and capabilities. The external 

degree program is one nontraditional type of institution 

which was receiving attention from the educational community 

in the early 1970s. 

The external degree, according to Cyril Houle {1973, 2), 

is a worldwide phenomenon with antecedents traceable to 

1534. The first external degrees of record were awarded by 

the University of London in 1836 (Houle 1973, 20, 25). 

External degree programs exist in all parts of the world 

today and exist for different reasons. In most foreign 

countries the underlying impetus for the creation of these 

programs and the reason for their popularity is the scarcity 

of postsecondary education. Educational opportunities may 

be at a premium for the majority in England, Japan, Pakistan, 

and many emerging nations. Or higher education may be 

unaccessible to a minority of the population who live in 

remote regions as in Australia (Houle 1973, 45). In the 

United States, on the other hand, interest in the external 

degree is a consequence of more complex factors. It is 

partially a combination of a desire to meet the educational 

needs of a segment of the population which has been 

underserved in the past and an expression of frustration 

with the antiquated approaches to instruction and the malaise 

often found in traditional educational institutions. More 
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recently, interest in distance education and external degrees 

has escalated in conjunction with the escalating changes 

occurring in technology, science, and related areas. For 

businesses and industries to remain competitive, they must 

have well-educated employees who are knowledgeable of current 

theory and practices. Yet they cannot be competitive if 

their employees are away from the company hours or even weeks 

at a time taking classes in an institution across town or 

across the country {Continuing Education 1986). According to 

Houle (1973, 46), the external degree has arisen in response 

to the needs of the following three groups of people: the 

talented, those who missed a first chance at higher 

education, and those who were previously thought not intel-

lectually capable of college work. A fourth group is not 

readily apparent: those who may already have some college 

education and who have jobs they cannot leave to up-date 

their education because of personal or corporate economic 

exigencies. 

Nova University and Walden University are two American 

external degree-granting institutions founded in the last 

twenty-five years, Nova in 1964 and Walden in 1970. Nova has 

programs in education, business, and police science (Drake 

1979), while Walden has programs in Administration and 

Management, Education, Human Services, and Health Services 

(The Walden University Bulletin 1987, 5-6). To be admitted 

to Nova, students must be employed in the positions for which 
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they are preparing and must have master's degrees from 

accredited institutions (Vonk and Brown 1978, 176). Nova 

students meet in clusters, groups of students from the same 

geographical area, for one Saturday each month for a period 

of three months to study a particular area. These Saturday 

sessions are conducted by lecturers and take a period of two 

years. This is accompanied by independent study and two 

mandatory one-week summer institutes. Programs require 

either three or six practicums which are on-the-job inter-

vention projects. One of these practicums must be an 

individual project which has an impact on practice. There is 

no requirement for a dissertation at Nova University. 

Criteria for admission to Walden are similar to those 

for Nova with the exception of the employment requirement. 

According to The Walden University Bulletin (1987) admission 

is typically granted to those having three or more years of 

professional experience. Students study the four Core 

Knowledge Area Modules and choose three of the Advanced 

Knowledge Area Modules for study. Students pursue study 

through curriculum guides to readings and meetings with other 

students and faculty members at Summer Intensive Sessions, 

Regional Intensive Sessions at various locations in the 

country and in Cluster Meetings in their geographical areas. 

They may also have individual meetings and telephone confer-

ences with faculty and advisors and may view video-taped 

lectures from intensive sessions. Students studying for a 
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doctorate in philosophy at Walden must design and execute a 

research study and write a dissertation describing it. The 

equivalent requirement for a doctorate in education is the 

application of knowledge to improve practice and a written 

description of the application. 

Great Britain's Open University is probably the best 

known university without walls. According to Perry (1977, 

1), it grew out of three major postwar educational trends: 

provision for adult education, the growth in educational 

broadcasting, and the spread of egalitarianism in education. 

It began teaching its first students in January 1971 (Perry 

1977, 34). It provides instruction via television, radio and 

correspondence (Perry 1977, 17). The Open University has an 

open admissions policy. Students, therefore, take foundation 

courses to provide background not obtained in formal 

schooling or in their life experiences (Perry 1977, 66-67). 

All courses are thirty-six weeks in length and require that 

the students attend a one-week residential summer school held 

at a university campus and write a final examination. Local 

study centers are set up so that students can meet with 

counselors, tutors, and other students in their geographical 

locations. Students obtain bachelor's of arts degrees by 

completing six courses (Perry 1977, 62-63). Students may 

study in any of the areas available in other British 

universities except in the area of foreign language. This 

was omitted for several reasons, one of which was that 
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conversational language courses are well provided for by the 

Further- Education Advisory Council of the British Broad-

casting Corporation (Perry 1977, 71-75). The Open 

University also awards three postgraduate degrees: a 

Bachelor's of Philosophy, a Master's of Philosophy, and a 

Doctorate of Philosophy. Students conduct research for the 

latter two degrees under the supervision of two individuals, 

one local to the students' places of work and one from 

suitable colleges or universities (Perry 1977, 253-254). 

The University of the South Pacific was established in 

1970 to serve the needs of students in the Solomon Islands, 

Cook Islands, Fiji, Kiribati, Nauru, Niue, the Tokelau 

Islands, Tonga, Tuvalu, Vanuata, and Western Samoa (Raggatt 

and Harry 1984, 11). The Office of Extension Services began 

its operations with the School of Education that same year 

and became an autonomous unit in 1974. Extension Services 

operates University Extension Centres in nine of the 

countries it serves. Students may receive tutoring and take 

examinations at these Centres. Admission for students over 

twenty-three years old is subject only to the approval of 

the Director of the University's Extension Centre in the 

applicant's area. Students may study in several disciplines 

including those that are referred to as vocational: 

education, librarianship, administration and accounting. The 

basic medium is printed materials with some courses being 

supplemented with commercial textbooks, audio tapes, and 
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local and satellite voice tutorials. Laboratories and 

workshops are conducted at the regional centres. Several in-

house investigations relating to the improvement of services 

to students are ongoing. 

The Founding of National Technological 
University 

The innovative institution that is NTU is a curious 

blend of distance education, corporate education, and 

continuing education. Among all this diversity and 

innovation are some features of very traditional education. 

The single most important impetus for the establishment of 

NTU was the United States' need for top quality engineers 

with current knowledge (Baldwin 1983). The ratio of master's 

degrees to bachelor's degrees awarded in engineering in the 

United States has been steadily declining. The dearth of 

holders of master's degrees make those with bachelor's 

degrees more valuable to industry which offers high salaries 

and few opportunities to pursue advanced degrees. Yet these 

same companies which lure graduate engineers away from 

further education are in great need of education for these 

new employees. The intensity with which that need is felt 

can be inferred from the following comment: "With the 

possible exception of medicine, no other academic discipline 

[besides engineering] has fused so tight a bond between 

education and the profession it serves" (Fixmer 1987, 10). 
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Vice-President of Research and Development of the 3M 

Corporation, Lester C. Krogh, and two other corporate vice-

presidents wrote 

Good minds make the difference in the highly compe-
titive marketplace where today's state-of-the-art 
achievement soon becomes tomorrow's stepping—stone. 
Never has technology's pace been so rapid, never 
has it been so difficult to stay current in one's 
field, and never has the need for employee 
development been so crucial for corporations. The 
company that does not invest in employee [education 
and growth] today nay not be around tomorrow to 
invest in anything (Continuing education 1986, 30). 

In 1981 and 1982 The National Academy of Engineering 

reported on a discussion of the issues of education for 

engineers {Baldwin 1983). There was general agreement among 

the members that it would be wise to increase the number of 

engineers in master's degree programs and offered three 

suggestions for consideration: 

1. Convince corporations to support a certain number of 

master's degree level student programs. 

2. Consider how master's degree programs can be brought to 

working engineers who are not close to engineering 

schools. 

3. Consider how accrediting procedures and standards may 

improve the desirability, quality, and accessibility of a 

master's degree. 

There were at the time of the inception of NTU several 

video-based engineering graduate programs offering courses 

for academic credit. These courses, which originated at 

universities, had proven to be popular and effective. Some 
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used videotape or cassettes and some broadcast courses using 

microwave. They served, however, only a small fraction of 

the nation's engineers because their broadcast range was 

small. Those who were within broadcast range of one of these 

universities may have found that courses for the type of 

engineering in which they were interested were not available. 

Other engineers who began taking courses for credit from one 

of the institutions might get transferred to different parts 

of the state or country, possibly even in the middle of a 

semester. Some graduate schools are reluctant to take more 

than six hours of transfer credit. A student who has 

completed half the course work for a master's degree might be 

lucky if another university accepts half of that work. A 

national institution would not only ensure that students who 

remained with the company or joined another NTU member 

company could continue pursuing a degree but that they would 

have a variety of programs and professors from which to 

chose, regardless of their geographical location. It was 

hoped that many engineers who were reluctant to take courses 

for fear of losing credit might begin work on a master's 

degree. 

An institution like NTU, which would incorporate all of 

the concepts mentioned in the three suggestions of the 

National Academy of Engineering, was conceived during a board 

meeting of AMCEE almost a decade before NTU was actually 

founded (Baldwin 1987a). In 1976 AMCEE was started after a 
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two-year planning effort. This consortium of universities 

with schools of engineering offers noncredit courses and 

seminars for engineers in the workplace and faculty and 

students at engineering schools. AMCEE is headquartered in 

Atlanta at Georgia Tech and run by the member institutions 

which also provide personnel to assist with the workload. It 

is self-supporting from revenue generated from videotape 

sales and the sale of courses broadcast via satellite to 

sites with downlinks (Baldwin 1983, 389). During a board 

meeting in the early history of AMCEE, the suggestion was 

made to offer credit courses by satellite. The technology 

was too expensive at that time for it to be feasible. It was 

also believed that it would be difficult, if not impossible, 

to obtain the kind of cooperation from the universities that 

would be necessary for the effort. By the time that the 

technology was affordable, AMCEE had demonstrated that 

universities would cooperate. 

The decision was made by the board of AMCEE to set up a 

separate entity to offer credit courses (Baldwin 1987a). 

Many of the AMCEE members were not interested in offering 

credit courses, and the funding of AMCEE was based more on 

the course offered than on the number of students served 

(Soderberg 1987). Many of the courses offered by AMCEE were 

sold as videotape packages, which became the property of the 

corporation purchasing the package and could be used at its 

discretion as long as that use did not compromise AMCEE 
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sales. There was no involvement of faculty beyond the 

production of the tape. Credit courses would require a 

greater amount of faculty participation and for this reason 

and others needed to be funded differently. 

In February of 1982 the AMCEE Board of Directors voted 

unanimously to undertake a feasibility study for a national 

engineering college for advanced study which would offer 

televised courses to engineers in the workplace which would 

lead to a graduate degree (Baldwin 1984b, 6). The Board 

pledged $100,000 of consortium funds for this study and 

appointed Lionel V. Baldwin to serve as project coordinator. 

Baldwin was at that time Professor of Civil Engineering at 

Colorado State University at Fort Collins (Minutes Board of 

Trustees 1985b). His degrees are in Chemical Engineering 

with a Doctorate of Philosophy from Case Institute of 

Technology. He has been, and still is, a consultant for many 

academic and scientific concerns and a member and officer of 

numerous professional and honorary societies. Baldwin has 

served as principal investigator of several research projects 

funded by National Aeronautics and Space Administration, 

National Science Foundation, Office of Naval Research, and 

others. In 1967 he created and consequently managed the 

first off-campus graduate program in the nation based on 

videotaped campus classes. In 1974 he was responsible for 

the conception and implementation of a self-supporting, 

videopublishing program to produce and market noncredit, 
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short courses on videotape for engineers. His extensive list 

of publications includes many on continuing education for 

engineers and the use of instructional television. 

Additional funds for the feasibility study were obtained 

from the Department of Defense and many corporations such as 

International Business Machines (IBM), Westinghouse, Hewlett-

Packard, NCR, Radio Corporation of America (RCA), Control 

Data Corporation, General Telephone and Electronics (GTE), 

General Electric (GE), Weinschel Engineering, Alcoa Aluminum, 

Kodak, and General Motors (GM) (Baldwin 1984b, 6-7). Over 

half of the companies donating funds for this study did so at 

their own initiative without any effort from the AMCEE group 

to solicit funds. In June 1983, after reviewing the report 

of the project team, the AMCEE Board of Directors authorized 

the group to proceed with the implementation of NTU. 

NTU was incorporated in Colorado as a nonprofit 

corporation in January 1984 (Baldwin 1984b, 7). It is a 

private educational corporation and is tax exempt. Its 

charter calls for it to award master's degrees based on 

course credits earned at participating AMCEE universities. 

It is explicitly excluded from offering undergraduate degrees 

and doctoral degree programs. A baccalaureate program with 

its accompanying general education requirements was never 

given serious consideration in the feasibility study (Baldwin 

1987a). In addition, instructional television was thought to 
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be an inappropriate format for a doctoral program which is in 

most instances a one-on-one study format. 

NTU is owned and governed by a Board of Trustees. The 

first Board was appointed by the Project Team which estab-

lished NTU. Its membership includes industrial leaders, 

university administrators, and representatives from 

institutions and organizations not closely associated with 

NTU. The board perpetuates itself by elections. Members 

serve three-year terms and may be reelected. 

Fort Collins was chosen as the site for NTU headquarters 

largely as a result of Baldwin's appointment to the position 

of President (Baldwin 1987a). He had been associated with 

Colorado State University (CSU) for over twenty years and had 

many connections with corporations and academic institutions 

in the area. These connections provided an excellent 

springboard from which to launch the fledgling institution. 

NTU is not affiliated with CSU in any way other than the 

same kind of relationship that it has with all of its member 

institutions (Baldwin 1984b, 8). 

NTU submitted the appropriate documents to the North 

Central Association of Colleges and Schools Commissions on 

Colleges and Schools (NCA) and was notified in December 1983 

that it appeared to meet the General Institutional Require-

ments for Accreditation (National Technological University 

self-study 1987, 3). It proceeded with a self-study and was 



29 

visited by an NCA team in April 1985. It was approved as a 

Candidate for Accreditation in August 1985. 

NTU maintains close ties with AMCEE. Each has an ex-

officio member sitting on the board of the other. NTU 

participating institutions are all members of AMCEE. They 

all meet the membership criteria of AMCEE which stipulate 

their engineering program must be accredited by the Accred-

itation Board for Engineering and Technology and they have a 

track record of providing high quality video-based instruc-

tion. In addition they have undergone a procedure which 

includes review of the application by a membership committee, 

a site visit, and action of the member representatives 

(National Technological University self-study 1987, 2). 



CHAPTER II 

DESCRIPTION OF THE NATIONAL 

TECHNOLOGICAL UNIVERSITY 

Goals and Objectives 

The National Technological University (NTU) has the 

exclusive mission of serving the advanced educational needs 

of graduate engineers and technical professionals and of 

awarding degrees at the master's level to qualified 

candidates (The National Technological University bulletin 

1987-1988 1987, 13). In its purpose, NTU states that it 

shares with all universities the responsibility to enhance 

and extend knowledge, to transmit the intellectual content of 

the culture and to educate people for critical thought. It 

also has the unique purpose of exploring, developing, and 

implementing educational and telecommunication technology as 

the means of achieving its stated goals. The central purpose 

of NTU is to enhance the national well-being by assuring an 

appropriate supply of human resources to meet the techno-

logical and economic challenges of the future. Its 

educational programs focus exclusively upon engineering and 

fields related to the development and maintenance of 

appropriate technology. 

30 
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The goals of NTU are given in The National Technological 

University Bulletin 1987-1988 which reads, "Within this frame 

of reference, the University develops and implements plans, 

policies, procedures and activities designed to assure the 

achievement of the goals." The goals are as follow: 

1. Discovery of Knowledge 
The University depends upon faculty drawn 

from associated institutions to engage in and 
prepare students for scholarly endeavors, 
creative activities, and basic and applied 
research consistent with their interests, 
aspirations and responsibilities to the needs 
of a rapidly changing and increasingly 
technological society. Because of its unique 
mission in an information, knowledge-
intensive, technological society, the 
University encourages and fosters research and 
development of educational and telecommun-
ications technology for teaching and learning. 

2. Dissemination of Knowledge 
The University relies upon the most 

advanced pedagogical and technological methods 
to provide quality learning experiences for 
students and selected audiences nationwide. 
While at their work locations, students will be 
expected to synthesize knowledge, think 
critically, communicate effectively and use 
knowledge and technology intelligently and 
responsibly to benefit society, and to 
participate creatively in society. 

3. Application of Knowledge 
The University accepts and acts upon the 

responsibility to serve the needs of an 
increasingly technological nation by developing 
and applying new and tested knowledge and 
technology to identified challenges, and by 
providing the leadership and professional 
assistance required for implementing 
educational technology. 

4. Preservation of Knowledge 
The University recognizes and acts upon 

the responsibility to preserve and transmit the 
heritage of intellectual culture and knowledge 
for posterity, and strives to develop the 
technology appropriate to those ends (The 
National Technological University Bulletin 
1987-1988 1987. 14). 
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The objectives of NTU are stated in The National 

Technological University Bulletin 1987-1988 (1987, 14) along 

with the goals. The following guidelines describe the 

pursuit of the goals: 

1. Encourage and foster the development of innovative 

pedagogical and technological methods to enhance learning 

and achievement. 

2. Encourage and foster developing creativity among the 

faculty and students as the most dynamic response to a 

rapidly changing technological society so that they may 

glimpse the future as it unfolds and act upon it. 

3. Stress the responsibility of the faculty to the 

professional and instructional needs of the students and 

the responsibility of the students for their own 

individual growth and development. 

4. Select as participating faculty, persons with 

reputations for outstanding performance as teachers and 

scholars, and offer programs to assist these faculty 

members in their own professional development. 

5. Provide the facilities and services essential to the 

fulfillment of the institutional mission; strive for the 

refinement and development of technological means to 

enhance the quality of the facilities and services. 

6. Maintain a supportive organization and administrative 

structure based on participatory management of academic 

programs. 
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7. Continually evaluate programs and services to insure 

progress toward achieving institutional goals. 

Organizational Structure 

NTU was incorporated as a nonprofit corporation in the 

State of Colorado on January 18, 1984. It involves three 

sets of organizations: the NTU central administration, a 

group of participating institutions which provide the courses 

and academic expertise, and a group of sponsoring organi-

zations from business and industry which have contracted with 

NTU for programs and educational services for their employees 

(National Technological University self-study 1987, 14-20). 

See Figure 1 for the organizational structure of NTU. 

A Board of Trustees chosen from business, industry, and 

education governs NTU. The by-laws (National Technological 

University self-study 1987, 12-14) require that the board 

have at least three members and not more than twenty-five, 

who are to be selected by the membership of the corporation. 

Because it was decided not to burden any one member of the 

board with the responsibility of chairing the board, the 

president of NTU prepares agendas and conducts board 

meetings. In April 1987 the board had thirteen members, all 

of whom were involved in the fields for which NTU had 

programs. While most of the members are from organizations 

or universities which are associated with NTU, several of the 

members are from organizations which are not part of the NTU 

network. The Chairman of the Board of Directors of 
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the Association for Media-Based Continuing Education for 

Engineers serves as an ex officio board member. The board 

meets quarterly with the July meeting serving as the annual 

meeting, in the past the board reviewed reports on all 

aspects of the operations of NTU such as enrollment, 

marketing, site management, budgeting, and program devel-

opment and evaluation. They have agreed to confine their 

considerations to more basic matters since NTU is now well 

established. 

The president, who is selected by and responsible to the 

Board of Trustees, and the administrative staff of NTU are 

located at Fort Collins, Colorado, in a building close to the 

campus of Colorado State University. These individuals are 

responsible for administering, monitoring, and marketing the 

programs of NTU. The NTU administration is organized around 

five functional areas: Academic Affairs, Admissions and 

Records, Automated Data Processing and Data Communications 

and Telecommunications, Marketing, and Financial Management 

(National Technological University self-study 1987, 14-15). 

The area of Academic Affairs is organized by departments 

with the faculty being members of the faculties in the 

relevant disciplines of the participating institutions. In a 

traditional institution the departments are organized under 

department chairpersons who report to a Dean of Engineering. 

The comparable structure at NTU consists of representatives 

from each of the graduate faculties who form the Academic 
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Executive Committee. Their activities have been coordinated 

by an academic coordinator who reports to the President. A 

vice-president of academic affairs was hired during the 1987-

1988 academic year and he assumes responsibility for this 

activity with the assistance of the academic coordinator. He 

is also responsible for developing academic policies and 

procedures and works with the faculty to improve course 

presentations. The academic coordinator is the support staff 

for all academic programs. The coordinator develops class 

schedules and supervises the publication of official 

schedules and bulletins. The graduate faculty of each 

discipline consists of one representative from each 

institution which offers courses in the NTU program of the 

discipline. Each member of the faculty is selected by the 

relevant dean of the participating university and recommended 

to the president of NTU (National Technological University 

self-study 1987, 15). Faculty are contracted on a course-by-

course basis and paid per semester credit hour for each 

student. 

Each graduate faculty performs the functions usually 

carried out by department faculty and administrators in 

traditional institutions. Each of the graduate faculties is 

normally organized into three operating committees: 

(1) Curriculum Committee which develops programs of study, 

reviews and approves or disapproves all courses submitted by 

participating institutions, and recommends course additions. 
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deletions, and curriculum changes to the graduate faculty at 

biannual meetings; (2) Admissions and Academic Standards 

which sets policies for admission and continuation in the 

program, monitors the application of such policies and 

supervises the work of academic advisors assigned to each 

degree seeking student; (3) Staffing Committee which monitors 

the activities of faculty, recommends replacement or 

termination of faculty, and recommends faculty nominated by 

participating institutions to fill vacancies as they occur 

(National Technological University self-study 1987, 14-26). 

Each of the four graduate faculties has modified the model to 

fit its needs but all of the activities are carried out by 

one of the committees. While the Manufacturing Systems 

Engineering Program is in development, the graduate faculty 

for that program has only a Curriculum Committee. The 

Computer Science Program and the Computer Engineering Program 

are represented by one graduate faculty. The same Committees 

on Staffing and on Admissions and Standards serve both 

programs but each program has its own Curriculum Committee. 

The chairs of the committees of the graduate faculties are 

responsible to the president through their faculties' 

representatives to the Academic Executive Committee, in 

addition, these individuals, who are paid retainer fees by 

NTU as consultants, work with the academic coordinator in 

carrying out day-to-day operations. 
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Internal operations are directed by the Director of 

Admissions and Records, the Director of Automated Data 

Processing and Data Communications who also serves as the 

Telecommunications Coordinator, the Marketing Manager, and 

the Treasurer. Additionally, the Treasurer assumes the role 

of Coordinator of Placement and Personnel and serves as the 

Affirmative Action Officer. External Affairs are controlled 

by a Director of Development and a Public Relations 

Coordinator, both of whom are part-time, a Legal Counsel who 

is on retainer, and a Telecommunications Consultant (National 

Technological University self-study 1987, 24-25). 

A nine-member Executive Advisory Board was established 

by the president of NTU in June 1986 (National Technological 

University self-study 1987, 23). It consists of represen-

tatives of the sponsoring organizations who are approved by 

the Board of Trustees. This Board was organized to advise 

the president on academic matters and issues such as 

marketing, funding, issues or competition, status reports, 

and program needs. 

The participating institutions provide the instruction 

and academic expertise. As of the fall semester 1987, these 

institutions include Arizona State University, Boston 

University, Colorado State University, Georgia Institute of 

Technology, Illinois Institute of Technology, Iowa State 

University, Michigan Technological University, North Carolina 

State University, Northeastern University, Oklahoma State 



39 

University, Purdue University, Southern Methodist University, 

University of Alaska, University of Arizona, University of 

Florida, University of Kentucky, University of Maryland, 

University of Massachusetts, University of Minnesota, 

University of Missouri-Rolla, University of South Carolina, 

University of Washington, and University of Wisconsin-Madison 

(Class schedule fall 1987, 1987, 76). Each has signed a 

letter of intent to cooperate with NTU and has designated an 

administrative contact person to work with noncurriculum 

related matters such as scheduling and catalog listings 

(Bradley 1987). The Director of Admissions at NTU works with 

the comparable official at each of the participating insti-

tutions to coordinate registration, grade reports, 

withdrawals, and transfer of students' records, in addition, 

at each of the institutions having or developing uplinks, a 

technical contact person has been identified to work with the 

telecommunications coordinator at NTU (National Technological 

University self-study 1987, 19-20). 

Several corporations have contracted with NTU for 

instruction for their employees. These sponsoring organi-

zations include several corporate subscribers and network 

sponsoring sites. Corporate subscribers pay a fee which 

entitles them to receive instruction from NTU at any of 

their sites (National Technological University self-study 

1987, 20-22). a sponsoring site pays a smaller fee to 

receive instruction at that site only. The agreement between 
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NTU and the sponsoring organizations is spelled out in a 

Letter of Understanding signed by both parties. Sponsoring 

organizations provide personnel who assist with technical 

arrangements for the delivery of instruction. Every site has 

a site coordinator who is the contact person for NTU at the 

site. The duties of the site coordinator vary from site to 

site but generally include arranging for classrooms and 

hardware for receiving and delivering instruction and serving 

as the communication link between students and NTU. 

The sponsoring organizations play a greater part in the 

organizational structure than that of contracting for 

services for the students, their employees. Representatives 

of these organizations form an Executive Advisory Board which 

advises the president of NTU on academic and other institu-

tional matters such as funding, marketing, program needs, and 

student-instructor interaction. The nine members of the 

Executive Advisory Board are approved by the Board of 

Trustees. The principal domain of concern of the Advisory 

Board is specific operational issues while that of the Board 

of Trustees is policy (National Technological University 

self-study 1987, 22-23). 

Most sponsoring sites have satellite downlinks for live 

video, but many record the broadcasts for playback at a time 

more convenient to students or the organization. A few sites 

which do not yet have downlinks installed and operational 

receive videotapes by mail. Sponsoring organizations are 
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required to provide laboratory facilities and library 

services on site or to make provision for them. All have 

computers and telecommunications equipment for use by the 

students in course work or for communication with instructors 

and advisors at the participating universities. 

The following were corporate sponsors as of January 20, 

1987: 

American Telephone and Telegraph (AT&T) 

Digital Equipment Corporation (DEC) 

Eastman Kodak 

E.I. Dupont de Nemours 

General Instrument 

GTE Spacenet 

Hewlett-Packard 

Honeywell 

IBM 

Intel 

Motorola 

NCR 

Southern New Jersey Technology Consortium 

Tektronix Consolidated 

A U.S. Government Agency (Minutes Board of Trustees 

1987a) 

Major site subscribers are those sites which belong to a 

parent corporation which is not a corporate sponsor. They 

were as of January 20, 1987, as follows: 
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Alcoa 

Analog Devices 

Armco Ashland Works 

The BDM Corporation 

Bendix Energy Systems Division 

Boeing Aerospace 

Boo2-Allen and Hamilton 

CTS Corporation 

Deere 

Digital Communication Associates 

General Dynamics 

Futurenet 

Lawrence Livermore National Labs 

Los Alamos National Laboratories 

Magnavox Electronic Systems 

Mead Data Central 

National Aeronautical and Space Administration (NASA) 

Langlely Research Center 

Naval Research Laboratory 

Pacific Telesis Group 

Polaroid 

Quintron 

RCA 

Rockwell International 

Sandia National Laboratories 

Scientific Atlanta 
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Tennessee Eastman 

Travelers Insurance 

Minnesota Mining and Manufacturing 

Whirlpool (Minutes Board of Trustees 1987a) 

The list of site subscribers whose parent corporation is a 

corporate sponsor is constantly changing. 

All students enrolled at NTU are employees of the 

sponsoring organizations and, generally speaking, their 

tuition is paid by their employers. Classes meet in 

facilities provided by the sponsoring organizations. 

TO grew out of AMCEE which helped to fund the start 

up of the institution. AMCEE was reimbursed for these start 

up funds through free satellite time (Baldwin 1988). The 

availability of the AMCEE noncredit short courses to 

corporate sponsors and site subscribers is a major selling 

point of NTU. AMCEE and NTU have ex officio representatives 

on each others boards. The chairman of the AMCEE Board 

serves on the NTU Board of Trustee ^ 
trustees/ and the president of NTU 

serves on the Board of AMCEE. 

NTU abides by the initially-stated requirement, one that 

not part of the charter, that all NTU members must be 

AMCEE members. The dividing line between NTU and AMCEE is 

according to whether a course is credit or noncredit. AMCEE 

now contracts and pays for satellite time from NTU (Bradley 

1987, Soderberg 1987). 
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Method of Operation 

Marketing 

Two levels of marketing are required at NTU. One level 

xs directed toward signing new sites or new corporate 

sponsors, while the second involves interesting more 

employees at existing sites in NTU offerings. The Marketing 

Manager for NTO directs the marketing effort from the admin-

istrative headquarters in Fort Collins. While NTU has been 

starting up, there has been neither the time nor the incli-

nation for aggressive marketing; however, there has been a 

steady increase in the number of sites receiving NTU courses 

(Minutes Board of Trustees 1987a; Minutes Board of Trustees 

1987c). Since NTU is the first university of its kind, it 

has been the subject of numerous articles in newspapers, 

magazines, trade journals, and other periodicals (Fields 

1987; Fixmer 1987; Fuchsberg 1986; NTU Broadcasts lectures on 

creativity, innovation 1987; Satellite graduation 1987; 

Younkin 1987). Because most of the articles have been 

favorable or, at worst, simply descriptive, NTU has been 

marketing itself. Additional informal marketing is carried 

out by the Board of Trustees, all of whom are associated with 

industries in the fields served by NTU or with the engine-

ering programs of universities. The board members are all 

high ranking officials in their corporations or institutions 

and have many opportunities to make contacts for NTU. The 

marketing manager provides them with information about 
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targeted markets and suggestions for influencing these 

markets. His office performs numerous other marketing tasks 

such as mailings and follow-ups to initial contact made by 

the board members (Minutes Board of Trustees 1987a). 

At the second level, site personnel market the NTU 

program to employees at their site. The means by which they 

accomplish this depends upon the size and organizational 

structure of the site. Some of the more common means 

involve internal newsletters, posters, brochures, orientation 

sessions with new employees, presentations at staff meetings, 

and, where possible, electronic bulletin boards and elec-

tronic mail. The site coordinators, personnel and training 

and development offices also maintain a supply of bulletins, 

schedules, and registration blanks (National Technological 

University self-study 1987, 59-60). 

Registration 

Students may register to take courses from NTU for 

credit or on an audit basis. In either case they must fill 

out a registration form which is sent with a small regis-

tration fee, at present twenty dollars, to NTU. In addition, 

students must have Graduate Record Examination scores and 

transcripts sent and must write a statement of purpose 

describing their goals and educational plans. When students 

complete registration for a course or courses, their 

sponsoring organization is invoiced for the tuition (Class 

schedule fall 1987. 1987, 5-10). 
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Some sites make the registration information available 

to students and leave it to the students to complete the 

process. At other sites company personnel assist with the 

registration process and take charge of submitting the 

necessary information to NTU (National Technological 

University self-study 1987, 60). 

The NTU Schedule of Classes (The National Technological 

University bulletin 1987-19RS 1987) contains considerably 

more information than is generally found in similar 

documents. Besides the name of the instructor, the number of 

credits, the course prerequisites and description, the 

students will find listed the name of the university offering 

the course and the name and telephone number of the 

administrative contact person at that institution, the title 

of the textbook, the course objectives with a topical 

outline, and details about the structure of the course; for 

example, whether or not homework and projects will be 

required, how many examinations will be given, and to what 

computer facilities students must have access. For degree 

seeking students information is also provided concerning 

whether the course will apply toward a particular degree and 

in what capacity. For example, it may be noted that a 

particular course is a core course in Computer Science and 

Computer Engineering, an elective in Electrical Engineering 

and Manufacturing Systems Engineering and not applicable 

toward a degree in Engineering Management (The National 
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Technological University bulletin 1987-1988 1987, 69). No 

time is" stated for the course but the days that the class 

meets on campus are given. 

Students may drop courses without academic penalty until 

the close of the ninth week of a semester course or the close 

of the sixth week of a quarter course. To withdraw after 

that date and before the final week of instruction, a request 

must be submitted in writing to the NTU registrar and must be 

accompanied by supporting recommendations from the student's 

sponsoring organization. The NTU registrar and the 

appropriate NTU Admissions and Academic Standards Committee 

make the decision of whether to allow the student to 

withdraw (Class schedule fall 19m. 1987, 11-12). All drops 

and withdrawals go through the site coordinator who notifies 

NTU by phone. Some companies require a management 

justification for withdrawal (National Technological 

University self-study 1987, 60). 

The Advising Process 

Selected faculty from participating institutions serve 

as faculty advisors. Each student admitted to a degree plan 

is assigned a faculty advisor. The process for assigning 

advisors varies in the five degree programs (National 

Technological University self-study 1987, 29-30). The chair 

of the Graduate Faculty for Computer Science and Engineering 

recommends advisors for those programs as does the chair of 

the Graduate Faculty for Manufacturing Systems Engineering. 
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The chair of the Advising, Admissions and Academic Standards 

Committee of the Electrical Engineering Faculty and the chair 

of the Admissions and Academic Standards Committee of the 

Engineering Management Faculty recommend advisors for their 

respective programs. The Engineering Management Faculty has 

developed an advisor's manual to assist advisors. It 

contains the list of procedures to follow. Other faculties 

are in the process of forming policies and procedures for 

advising. 

Advisors are financially compensated per advisee per 

course enrollment for which they provide professional student 

advising (National Technological University self-study 1987, 

30). They communicate with their advisees by mail, 

telephone, and, to a lesser extent, by electronic mail. 

Students are assigned advisors in the program to which they 

have been admitted, After they have been informed of their 

advisors' names, it is the students' responsibility to 

initiate contact. Robert Deen of the Engineering Management 

faculty says that frequently the advisor assumes that 

responsibility and sends a message to the students welcoming 

them into the program (Deen 1988). According to Roy Mattson 

(1988), the new Vice-President of Academic Affairs and former 

chairman of the Electrical Engineering Graduate Faculty, the 

procedure followed by students in the Electrical Engineering 

program is similar to that in other programs. The student is 

assigned an advisor, he or she contacts the advisor, and they 
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discuss the student's plans for a degree program, m many 

instances the choices are so clearly defined that the student 

can write his or her own degree plan and the advisor need 

only review it. Unusual circumstances or wishes of the 

student require working more closely with the advisor. The 

site coordinator provides a form for an initial study program 

which is filled out by the student in accordance with the 

discussion between advisor and student. This form is sent 

directly to NTU which notes the student's interest in 

pursuing a degree and other information and sends the form on 

to the advisor. The advisor reviews the study program to 

determine if changes need to be made and informs the student 

of any changes (Deen 1988; Mattson 1988; Mowle 1988). The 

advisor must approve any appropriate transfer credit as well 

as the student's course of study. According to Frederic 

Mowle (1988), a program advisor for Computer Engineering, the 

part of the advising process that presents the greatest 

potential for problems is that of determining how much credit 

is transferable from another university. Whether or not that 

credit is transferable depends on when the student took the 

course, if it was taken for graduate credit, and if it is 

appropriate to the student's course of study. 

All courses have certain prerequisites, it is difficult 

for the advisor to tell simply by looking at a transcript if 

the student has the prerequisite knowledge for a course she 

or he desires to take because that knowledge might have been 
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gained in work experience (Mowle 1988). Consequently, the 

way that at least one program deals with that problem is to 

ask the student, "Do you have that knowledge?" Because these 

students are mature and have already successfully completed 

one program of study, their judgments are accepted. 

Frequently, during their course of study, students want 

to substitute one course for another on their study 

programs. They must contact the advisor to clear that 

substitution (Mattson 1988). As students near completion of 

the coursework, they must file final study programs with NTU. 

Advisors are responsible for monitoring students' programs 

and reporting on them to other faculty and NTU as the need 

arises. 

Textbooks 

In most instances textbooks are ordered by site 

coordinators from Total Information using procedures 

established by NTU (National Technological University self-

study 1987, 60-61). The coordinator usually works according 

to policy with the company's purchasing office or the company 

library. At some sites students are responsible for ordering 

their own textbooks. Occasionally a local supplier may be 

used. 

Instructional Process 

The instructional process of NTU and that of most 

distance education institutions utilizing Instructional Tele-

vision (ITV) bear many similarities to the age-old approach 
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to instruction; that is, lecture, demonstration, and 

discussion. The most obvious difference in the case of ITV 

courses is that some, if not all, of the students are at a 

physical location different from that of the instructor, and 

the possibilities for discussion are limited. The most 

important difference from an administrative standpoint is in 

the amount of technology and hardware and the number of 

personnel required to connect the instructor and the student 

at a distance. 

NTU courses are taught by professors at the partici-

pating universities to students on their campuses, and these 

courses are made available to students at business sites via 

television. When NTU first opened its doors in fall 1984, 

all class sessions were videotaped and the tapes were mailed 

to each site (Christensen 1987). At that time there were 

fifteen participating institutions. In 1985 NTU acquired its 

own transponder and began broadcasting courses from univer-

sities having an uplink. In fall 1987, of the twenty-four 

universities participating at that time, fourteen had uplinks 

and broadcast their classes. The remaining ten sent master 

tapes to designated universities which had uplinks and which 

broadcast the tapes for the universities without an uplink. 

NTU and the universities share costs of uplinks. NTU pays 

for the equipment"through grants from the Department of 

Commerce, and the university pays for the installation, 

maintenance, and any other facilities they need to support 
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the operation of the uplink. For universities without 

uplinks-, NTU covers the cost of having another university 

broadcast their tapes. By March 1989 all twenty-three 

universities are expected to have uplinks (Bradley 1988b). 

Videotapes are sent only to sites which do not have their 

downlink installed and functional. Should some difficulty 

prevent a class from being broadcast, the broadcast is 

rescheduled and all receiving sites notified of the time of 

the rescheduled broadcast. 

NTU is broadcasting two channels simultaneously over one 

transponder which is one of several transponders on the 

GSTAR 1 satellite operating in the Ku-band. The Ku-band 

occupies the spectrum of 11,700 MHz to 12,200 MHz. NTU 

entered into a long-term agreement with GTE Spacenet for use 

of a transponder on their satellite which was launched on May 

7, 1985, and became operational sixty days later. NTU's two 

channels are obtained by dividing the GSTAR 1 transponder 

bandwidth into two equal segments (Site Manual 1986). 

Channel B carries Association for Media-based Continuing 

Education for Engineers (AMCEE) noncredit programming six 

hours each day from 11 A.M. to 5 P.M. The remaining time on 

Channel B and all of the time on Channel A are available for 

NTU credit courses. In fall 1987, NTU broadcast six days a 

week (Christensen 1987). 

About one-third of NTU students report that they view 

live broadcasts. According to Tom McCall (1988), Director of 
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Data Processing and Communications for NTU, in about 90 

percent of the courses broadcast by NTU there is the 

capability for student-instructor interaction via telephone 

during the broadcast. Not all of the courses that are 

broadcast live are viewed at the time of broadcast. There 

are a variety of reasons why about two-thirds of the 

students view classes on videotape. At many sites classes 

are taped at broadcast time for students to view at a time 

more convenient for the student or corporation. A course 

taught at night in the Pacific Time Zone and broadcast would 

be received long after the regular working day had ended at 

an East Coast site. Employees on different shifts may view 

the tapes at times more convenient for their particular 

shifts. 

Sites that videotape classes are allowed to keep them 

for a limited period of time, generally two weeks, before 

they must be destroyed. These videotapes are also valuable 

to those sites which ordinarily receive the class live in the 

event that a problem with the downlink prevents them from 

receiving the broadcast or if a student is absent from a live 

class. NTU provides all sites with a list of sites which are 

taping each of the courses for the semester. This allows 

site coordinators to work out agreements with other sites in 

order to receive tapes of missed broadcasts generally at 

little or no cost to the receiving site. NTU will provide 
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tapes of broadcast classes for a fee of $75 to $150 depending 

on length (Christensen 1987). 

Classes taped one semester are not used in subsequent 

semesters except when there is not sufficient demand at any 

of the member institutions for the course to be offered the 

next semester as a regular campus class. Students of NTU may 

then take the course via videotape (Younkin 1987). 

For each semester's schedule the participating 

universities submit the list of courses which they are 

offering on their campuses in each of the programs and which 

they would be interested in offering through NTU. if more 

than one institution wishes to offer the same course, several 

factors are taken into consideration in determining which 

university's course is broadcast. Courses are broadcast 

live, if possible, and there generally is an attempt to 

distribute courses evenly among the universities in question, 

but other concerns might take precedence. According to the 

Academic Coordinator, Beryl Younkin (1987), some of the 

following factors might be considered in an effort to ensure 

good instruction: (l) which institution has consistently 

offered better quality courses both in terms of mechanics and 

presentation, (2) which instructor has better credentials, 

(3) which instructor does a better job of teaching on 

Television? if an instructor has consistently failed to get 

materials such as syllabi, handouts, and assignments to 

students prior to broadcast time this significantly reduces 
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the value of using him or her in a live broadcast, and an 

instructor with a better record is given precedence. 

Younkm (1987) reports considerable variance in size of 

televised classes. Some classes have as few as one or two 

students. NTU carried several small classes in the beginning 

but many now have 50 to 60 and some as many as 100. If large 

sections with many students per class are used, this reduces 

costs. Instructors may limit the size of their classes, but 

President Lionel Baldwin (1988) points out that they get paid 

per student so it is in their interest to have large classes. 

Course syllabi, other instructional materials, and tests 

are sent to sites by mail. Homework assignments that cannot 

be given in class are sent the same way. Students return 

homework assignments to instructors by mail. Experiments are 

being conducted to find a satisfactory and cost effective 

method of transmitting these documents electronically 

(Baldwin 1988). 

Site coordinators are responsible for receiving, 

administering, and returning tests (Site manual 1986, 

p. 4-1). Because there is some lag time between the time 

when students on campus take a test and when those at sites 

do, it is up to the students and the site coordinator to see 

that broadcasts or videotapes of broadcasts of class sessions 

m which the answers to the test questions are discussed are 

not viewed by students who have not taken the test. 
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Communication Between Students 
Faculty, and Administration 

Students may interact with their instructors in several 

ways. They may telephone during instructors' office hours or 

send messages with their homework or separately through the 

marl, if a student is watching the broadcast live, there is 

a high probability that there is a provision for calls during 

the broadcast. The student may be able to call directly into 

the classroom or call in . m e s Sage which is delivered to the 

instructor (McCall 1987). 

instructors may set up special interactive broadcast 

sessions for the purpose of answering questions from students 

at sites in which the class is viewed on videotape. This is 

generally done before a major examination. Some instructors 

and students communicate by electronic mail. NTD provides 

A T S T mail to all faculty, but it is used infrequently. 

Computer conferencing is also a possibility which may find 

more use in the future (Bradley 1987, McCall 1987). 

The Videotex system makes available to students, 

faculty, site coordinators, and institutional representatives 

current information about NTD such as class schedules, infor-

mation from the Bulletin broadcast schedules, information 

about AMCEE short courses and important announcements. This 

is an electronic bulletin board or type of on-line data base 

Which can be accessed using a computer with a modem. Anyone 

can ask questions of the NTU administration or make comments 
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through the system (National Technological University self-

study 1987, 49-50). 

NTU has had three day-long information and advisement 

teleconferences which allowed students and site coordinators 

to interact with administrative personnel about registration 

and other procedures for facilitating instruction at the 

site. Faculty members from each of the programs were 

available to answer questions about those programs and 

courses (National Technological University self-study 1987, 

50). 

Library, Computer, and Laboratory 
Resources 

NTU maintains no library. Most sites have technical 

libraries, and students have access to interlibrary loans 

through their corporate libraries if they are in need of 

materials not available in their site library or public or 

academic libraries in the area of their site's location (The 

National Technological University bulletin 1987-1988 1987, 

19). Corporations are required to provide and maintain any 

laboratories and computer equipment necessary for coursework. 

Most courses require no laboratory and only the basic, if 

any, computer facilities. Other courses such as Industrial 

Robotics require a laboratory for "Robot programming/teaching 

and operation." Students can determine from the catalog 

before registering what facilities are required and whether 
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their site can meet those requirements (The National 

Technological University bulletin 1987-1988 1987, 124). 

Funding 

An organization may access both NTU and AMCEE 

programming by investing in a site subscription fee allowing 

access at only that site, or by investing in a corporate-wide 

subscription fee, allowing access at all domestic corporate 

sites. The fee is dependent on the number of employees at 

the site m the case of site subscribers or the number of 

employees in the Corporation for corporate sponsors (Minutes 

Board of Trustees 1987a). The fee schedule is given in 

Table 1. Tuition and fees make up the major source of ' 

operating funds for NTU (National Technological University 

self-study 1987, 54). Tuition, as assessed for each student 

registering for credit or audit, is given in Table 1. A 

student who completes registration and the student's 

sponsoring organization become liable for the payment of 

tuition, fees and all other charges. Sponsoring organ-

izations are generally invoiced for payment unless some 

other arrangement is made with NTU (Class schedule fall 1987 

1987; McCall 1987). 

NTU charges a nonrefundable twenty-dollar admissions 

processing fee which is not included in the above tuition or 

fees. This processing fee is charged only to students 

applying for admission to a master's degree program. NTU 

refunds a percentage of tuition and fees if the student drops 
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Table l , — Schedule of Site and Student Fees 

Site Subscriber Fees 

Number of employees " " " 
under 500 
500-1,000 
1,001-1,500 
1,501-2,000 
over 2,000 

Pee 
$ 8,000 

12,000 
16,000 
20,000 
24,000 

Corporate Sponsor Fees 

Number of domestic employees ~ 
less than 20,000 
20,000-60,000 
60,001-100,000 
over 100,000 

$ 
Fee 

65,000 
130,000 
208,000 
260,000 

Tuition and Fees for Degree Candidates 

xuition ror instruction 
Fees 
Total 

$200 
165 

$365 

per credit 
per credit 
per credit 

Tuition and Fees for Auditors 

Tuition for Instruction 
Fees 
Total 

$100 
165 

$265 

per credit 
per credit 
per credit 

o f t u i t f o n and fees for Southern Methodist 

forcredit fSS'??!!*18 ? 4 9 ° §?* ° r e d i t f o r students enrolled 
i * ? $ 2 8 5.P? r credit for students enrolled for 

audit. Total of tuition and fees for University of 
Wisconsin-Madison courses is $440 per credit for students 
for°audii- T C'f^ l t 3 n ^ I 3 2 5 p e r c r e d i t f o r students enrolled 
for a^dit. Tuition and fee amounts listed are based upon 

t h ! T r ^ h o" r?* B o t h a r e adjusted for quarters according to 
the ratio of 3 quarter credits equals 2 semester credits 
(Sources: Class Schedule Fall 1987. 1987. National Techno-

Markptlnfj0!^61'Slty' p^'
ort. C o l l i n s r CO.; Mark Bradley. 1988. 

Marketing Manager of National Technological University 
Telephone interview by author. 17 May.) u n iversity. 
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a class and requests a refund before the fourth week of 

instruction. A refund of between 50 percent and 90 percent 

is given depending on the length of time the student has been 

m the course (National Technological University self-study 

1987, 27-28). 

Of the money collected for tuition and fees for each 

credit hour, NTU keeps $165 which covers overhead and 

transmission costs. The remaining revenue goes to the 

institution presenting the course. For all institutions 

except Southern Methodist University and University of 

Wisconsin-Madison that amount is $200 for a student enrolled 

for credit and $100 for a student enrolled for audit. The 

amounts for Southern Methodist University are $325 and $120 

respectively and for the University of Wisconsin-Madison, 

$275 for credit and $160 for audit {Baldwin 1988). 

Each institution pays the faculty member a minimum of 

$25 per semester credit hour for each regular enrollee and 

$15 per semester credit hour for each auditor (National 

Technological University self-study 1987, 29). These pay 

figures are adjusted for quarters according to the ratio of 

three quarter credits equals two semester credits (Bradley 

1988b). Some institutions pay their faculty a supplement to 

this base pay for teaching courses for NTU. Faculty are 

guaranteed that they will be paid for a minimum of ten 

students (National Technological University self-study 1987, 

29). NTU pays advisors a fee each semester based on the 



61 

number of advisees for whom they are responsible. The 

chairmen of the academic program committee are paid retainer 

fees by NTU, as are chairs of all graduate Faculty 

Committees. Members of the committees are paid a consulting 

fee per day plus expenses for time spent in committee 

meetings. All other personnel on the campuses for the member 

institutions and all site personnel are paid by their 

respective organizations (National Technological University 

self-study 1987, 27-31). 

The funding for a feasibility study for NTU was provided 

by grants from many organizations including AMCEE and the 

United States Department of Defense. More than half of the 

donors volunteered financial assistance for the study without 

being solicited. Some of the organizations which funded the 

effort were IBM, Westinghouse, Hewlett-Packard, NCR, Control 

Data Corporation, GE, Weinschel Engineering, Alcoa Aluminum, 

Kodak, and GM (Baldwin 1984b). 

NTU continues to be the recipient of large grants from 

both government and the private sector. Some recent grants 

are as follows: $96,580 from IBM to initiate a computer-

based communications system, a continuation of a grant from 

the National Science Foundation for $80,000, and $170,000 

from the Office of Naval Research to provide leadership and 

facilities for a test of modern satellite communications as a 

means to improve communications, and, therefore, accelerate 

cooperation between distant teams of researchers (National 
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Technological University self-study 1987, 55). NTU has other 

less sizeable sources of income; for example, from AMCEE for 

transponder rental and from special programs. The majority 

of its funding, however, is essentially balanced among 

tuition and fees, subscriptions, and grants (National 

Technological University self—study 1987, 54-55). 

Programs 

NTU serves the nation's technical professionals through 

its master's degree programs and through providing noncredit 

public service seminars and programs to the sites throughout 

the system. During the 1986-1987 academic year, the NTU 

Research Seminar series consisting of five one- and two-hour 

programs on current technical topics such as "Trends in 

Robotics Research" and "Aeroelastic Interactions with 

Aircraft Flight Control" was offered. In 1986, NTU also 

sponsored, in this case jointly with AMCEE, seminars via the 

NTU-AMCEE Satellite Network on "Topics in Manufacturing 

Systems Engineering" and "Fostering Creativity and 

Innovation" (National Technological University self-study 

1987, 45). The seminar on creativity which brought together 

twenty-nine speakers was viewed by more than 15,000 technical 

professionals at seventy receiving sites in thirty states. 

NTU President Baldwin remarked that this kind of programming 

was a method of exploring the ways and means of enhancing 

creativity at the job site "as global economic competition 

grows more stringent" (NTU Broadcasts lectures on 
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creativity, innovation 1987). This seminar as well as ones 

on similar themes are representative of NTU's effort to 

achieve the objective of encouraging and fostering creativity 

(Baldwin 1987a). 

In May 1985 a special two-week program, including five 

short courses and fifteen technical seminars, was broadcast 

to several sites for about 700 engineering, systems, 

manufacturing and management staff at several sites with no 

charge to the participants (Studying by satellite 1985). 

These programs are part of the incentive NTU gives sites and 

organizations to sign up so that their personnel may take 

credit classes (Bradley 1987). 

Some special interest credit courses are offered which 

serve a dual purpose of providing continuing enrichment to 

technical professionals and serving as breadth electives to 

those in the graduate programs. The NTU course "Information 

Systems and Their Impact on Society" (1986), presented weekly 

for two months during spring 1986, is an example. According 

to the brochure advertising the course, it covered such 

topics as "Major Information for Tribal Society and Agrarian 

Society" and "Major Information Systems for Latter Twentieth 

Century First World Nations." In addition to courses spon-

sored by NTU on special interest topics, occasional seminars 

are offered over the network by three industries which have 

uplinks, Hewlett-Packard, Eastman Kodak, and Motorola 

(National Technological University self-study 1987, 46). 
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All programs in which a student can work toward a 

master1s degree are different in curriculum and design but 

all fit the NTU model: courses are offered by member 

institutions and are broadcast to sites of sponsoring 

organizations for students who are employees of, and 

recommended by, the sponsoring organization. Students may 

complete programs in one and one-half to five years with 

seven years as the maximum permitted. Theses or compre-

hensive examinations are not required in any programs, but 

the Engineering Management Program requires a capstone 

project or mini-thesis (The National Technological University 

bulletin 1987-1988 1987, 37-62). 

NTU offers five majors: (1) Computer Engineering, 

(2) Computer Science, (3) Electrical Engineering, 

(4) Engineering Management, and (5) Manufacturing Systems 

Engineering. NTU began operating with programs in Computer 

Engineering and Electrical Engineering in the fall of 1984. 

The Engineering Management program was added in the spring of 

1985 and the Computer Science program in fall 1985. By 1986 

the Computer Engineering program was enrolling about twice as 

many students as any of the other programs. The first degree 

awarded by NTU was in Computer Engineering (Satellite 

graduation 1987). The number of degree seeking students was, 

however, about the same across the programs. Manufacturing 

Systems Engineering was implemented in spring 1986 (National 

Technological University self-study 1987, 34-38). A new 
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program is to start in fall 1988 at Southern Methodist 

University, one of the member institutions, in 

Telecommunications Systems Management, it will be a SMU 

program but it will be possible to take courses in it through 

NTU. Active studies are being done on implementing a 

master's of science program in Management of Technology for 

high level managers. In addition, exploration study is being 

done by the University of Delaware for a degree in Chemical 

Engineering to be offered through NTU. The University of 

Delaware is not a member of the NTU consortium but presumably 

would join should the degree program become a reality, it is 

possible to obtain a master's degree in Optical Science by 

taking required courses through NTU and then completing a 

one-year residency at the University of Arizona at Tucson. 

Students in other degree programs can take courses in Tele-

communications and Optical Science as electives (Baldwin 

1987a). 

Because most engineers and technical professionals need 

to use the computer in applications, many seek additional 

education in the areas of computer science and computer 

engineering. NTU provides undergraduate bridging courses 

which should provide the student entering graduate study in 

computing the prerequisite knowledge for the desired program. 

The National Technological University Bulletin 1987-8R 

(56-62) provides detailed outlines of these bridging courses 
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so that students can determine for themselves whether they 

have the prerequisite knowledge. 

The efforts of NTU to work toward their goal of 

fostering the development of innovative technological methods 

to enhance learning are exhibited by their research projects 

which include (1) replacing hard copy with Space Text, 

(2) utilizing Educational Large Area Networks (ELAN), and 

(3) exploring development of pseudo digital analog trans-

mission. space Text is a method of transmitting text and 

graphics via satellite. This would permit most of the 

material that is exchanged between students and professors 

through the mail to be electronically transmitted, it has 

been proven technologically feasible but there are still 

technical problems. Tom McCall, Director of Data Processing 

and Communications, who is supervising the project is 

attempting to simplify usage and build graphics capabilities 

(Minutes Board of Trustees 1987b). 

The ELAN project is an attempt to get a nationwide 

system so that students can dial in to a school computer, 

submit a program for batch computation and get a return later 

in the day. Some students can do that now, but many cannot 

(Baldwin 1988). A private corporation proposes to develop 

and demonstrate a high performance wide-area data network for 

NTU. The proposed service will utilize existing NTU satel-

lite video transmission and reception facilities to provide 

an Educational Large Area Network serving NTU students at 
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their workplaces. This would support student computing and 

would put the advanced resources of the institution offering 

the course at the fingertips of the NTU student who is taking 

that course. The on-campus versions of many NTU courses 

involve the use of custom software running on the insti-

tution's mainframe. Students gain access to the software 

via engineering workstations connected to the mainframe via 

a local area network. While it would be possible to connect 

remote NTU workstations to the mainframe via dial up tele-

phone lines, the performance would be unacceptable because 

large files must often be passed to the workstations from the 

mainframe. If the project is successful, off-campus students 

will have the same access to the institution's mainframe as 

on-campus students, in addition, this would open the 

possibility of remote access to super computers and special-

ized data bases (Minutes Board of Trustees 1987b). 

Pseudo digital analog transmission is a fundamentally 

different way of sending video signals. This would be of 

interest to all educational television. Digitized compressed 

video is now used for some ITV with fairly satisfactory 

results, but there are still basic inadequacies. The system 

under investigation would provide a more desirable image 

(Baldwin 1988). 

Some of the goals of NTU are approached through the 

normal academic mission. Students are required to think 

critically and communicate effectively in assignments and 
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examinations in their academic programs. The impact of 

technology and technological development is emphasized in 

many courses in these same programs, but NTU also provides 

special seminars on such topics as "Economics of Global 

Manufacturing and Budget Consequences" (Baldwin 1988). 

Requirements for Entrance and 
for Graduation 

Students are accepted at NTU in one of three categories: 

Regular Graduate Admission, Provisional Admission, or 

Nondegree Student (Class schedule fall 1987. 1987, 7-8). 

Employees of subscribing corporations or sites may apply for 

regular graduate admission status if they seek to earn a 

degree at NTU. The requirements for admission to a degree 

program vary with each program, in general all students 

admitted as degree-seeking students in the regular graduate 

admission category hold a Bachelor of Science degree in 

engineering, or a related science such as chemistry, 

mathematics, or physics or Bachelor of Science degree in 

computer science or a related field, with a grade point 

average (CPA) of at least 2.9 on a 4.0 scale. Some 

disciplines require submission of scores from the Graduate 

Record Examination (GRE) although no minimum acceptable 

score is stated. Others require GRE scores only if the 

student's grade-point average is below 2.9 or if the student 

has a degree from an institution outside the United States. 

All disciplines require one or more letters of recommendation 
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and official transcripts from all colleges and universities 

attended. 

Students who apply for regular graduate admission but 

whose backgrounds and credentials do not warrant initial 

acceptance to regular graduate status, may be placed in 

provisional admission status (Class schedule fall 1987. 1987, 

7-9). The decision on the status of the student is made by 

the appropriate admissions and academic standards committee 

and with the approval of the director of admissions, in 

order to be considered for advancement from provisional 

status to regular graduate status, students must complete six 

units in courses specifically assigned by their academic 

advisor with a grade of "B" or better in each course. It may 

also be necessary for a student to take bridging courses to 

provide the necessary background for work toward a degree. 

Students failing to meet the requirements to advance to 

regular graduate status within two academic years of being 

admitted to provisional status are dismissed from the 

university. 

Students who are interested in course work only, without 

pursuing a master's degree may register as nondegree 

students to take courses for credit or audit provided they 

satisfy the requirements for the appropriate registration 

s t a t u s (Class schedule fall 1987. 1987, 5-9). The three 

registration classifications are (1) regular credit regis-

tration status, (2) special credit registration status, and 
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(3) audit registration. The registration status is indepen-

dent of" the admission status. To qualify for regular credit 

registration status a student must (1) have a bachelor's 

degree in engineering, mathematics, chemistry, or physics or 

computer science from an accredited American or Canadian 

institution, (2) have a GPA of 2.90 on a 4.0 scale or 

better, and (3) meet the prerequisites for the desired course 

or courses. Special credit registration is allowed on a 

course-by-course basis at most institutions if the student 

does not meet the requirements for Regular Credit 

Registration but does meet the following requirements: 

(1) has a degree in a discipline which could reasonably be 

expected to provide the student with an adequate background 

to complete the desired course or courses or has a degree in 

an unrelated area but had documented experience which would 

provide the necessary background, (2) has an undergraduate 

GPA of 2.5 on a 4.0 scale, and (3) meets the prerequisites 

for the course or courses. Students who meet all of the 

eligibility requirements except that their degree is not from 

an accredited American or Canadian institution are permitted 

to register in special credit registration status. Several 

institutions place limitations on or do not accept students 

to register in special credit registration status. 

Students may repeat an NTU course once. The grade made 

on the repeat try will replace the first grade. A student 



71 

may drop a course before the tenth week of a semester or the 

seventh-week of a quarter and receive a grade of WP—withdrew 

passing, or WF—withdrew failing. Instructors may, at their 

options, give a grade of I—incomplete, for students who have 

completed most of the course work satisfactorily but for some 

reason beyond their control have one or two incomplete 

assignments or missed the final examinations (The NTU 

Bulletin 1987-1988 1987, 30—31). Grades assigned by the 

instructor are recorded on the transcript of the offering 

university and transferred to NTU where they are recorded a 

second time on the NTU transcript (National Technological 

University self-study 1987, 28). 

Each student admitted to a graduate program at NTU is 

expected to make satisfactory academic progress annually 

toward graduation. A student and his or her advisor 

establish a course of study to be followed for the desired 

degree and this is filed with NTU Registrar and NTU Director 

of Financial Aid. The advisor reviews the student's progress 

each year and reports to the appropriate Admissions and 

Academic Standards Committee which then independently 

evaluates the student's record and provides the student and 

the sponsoring organization an indication of the student's 

progress toward graduation. To remain in good academic 

standing a student must maintain a GPA of 3.0. A student 

who wishes to enroll in a course at another institution and 

wishes to have the course satisfy standing or graduation 



72 

requirements must secure advance approval for the course from 

the student's NTU academic advisor. Generally a maximum of 

six credit hours from another institution will be allowed 

(The National Technological University bulletin 1987-1988 

1987, 32-33). 

To graduate, a candidate for a master's degree must meet 

all course and other requirements as outlined in the plan on 

file with the NTU registrar and have a cumulative GPA of 3.0 

or better in courses taken to satisfy the program 

requirements. Each of the NTU degree programs requires 

between thirty and thirty-six equivalent semester credits. 

None of the programs requires a thesis, but in the 

Engineering Management program a capstone project is done in 

the last semester or after all other requirements have been 

met. This project, which is relevant to the practice of 

engineering management, and the accompanying report are to be 

negotiated with, and carried out under, the direction of a 

qualified faculty person, preferably within reasonable 

geographic proximity to the student. In some programs a 

thesis may be allowed in lieu of a certain number of course 

credits (The National Technological University bulletin 1987-

1988 1987, 32-55). 

In all programs, students are required to take courses 

from several different areas. Core courses are those that 

are required of everyone in the program or of everyone in a 

particular subdiscipline of a program. Students choose 
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depth courses from those in their area of emphasis. A 

certain- number of breadth courses must be taken from related 

areas of emphasis. Electives are courses in the student's 

program or a related program which might serve the student's 

needs in any way. In addition to course requirements, 

students are encouraged, and in some programs required to 

take part in one or more NTU seminars (The National 

Technological University bulletin 1987-1988 1987, 32-55). 

The first graduation ceremony for an NTU graduate was on 

November 19, 1986, when Michael Reiss, a software consulting 

analyst for NCR, received his diploma at his work site from 

NTU President Lionel Baldwin. The ceremony was attended by 

several members of the NTU staff, company officials, NTU 

students, and members of the site community of Cambridge, 

Ohio, and was broadcast to all NTU sites. The commencement 

address was delivered by United States Senator John Glenn via 

videotape, as was a special message of congratulations from 

NCR Chairman Chuck Exley. A press teleconference, with ques-

tions and answers, carried live on the satellite network, was 

held immediately after the graduation ceremonies (Satellite 

graduation 1987). While subsequent graduation ceremonies 

will not carry the import of this first historic one, the 

process will be similar in nature. 

Faculty 

All academic personnel are selected from the faculties 

of participating universities. All institutions 
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participating in the NTU network are represented on the 

graduate faculty of NTU in each program in which that 

university has courses. The appropriate dean or deans of the 

institutions recommend faculty representatives to serve on 

the graduate faculty of each program and the president of NTU 

appoints from the nominees. The graduate faculties determine 

the curriculum and the policies for each program (National 

Technological University self-study 1987, 27). 

Instruction is provided by the faculty of participating 

institutions which agree to transmit courses to NTU sites. 

The courses are selected with the consent of the faculty and 

approval of the relevant committee (National Technological 

University self-study 1987, 28). Most of the faculty have 

prior experience teaching on instructional television. The 

credentials of each instructor are listed in the class 

schedules and their resumes are filed in the NTU office. 

All courses offered through NTU are taught to on-campus 

students at the participating universities. The maximum 

number of NTU students allowed is set by the university 

offering the course and the instructor (National 

Technological University self-study 1987, 28-29). Faculty 

who teach courses for NTU are contracted as faculty 

consultants to provide services for NTU students. These 

services include providing reports on students' progress and 

interacting with them via telephone, electronic mail, and 

regular mail. In some live classes there is the possibility 
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to interact with students at sites during class time. The 

same class assignments and examinations taken by on-campus 

students are completed by NTU students and evaluated by the 

faculty member. Faculty are contracted on a course-by-course 

basis and paid $25 per semester credit hour for each regular 

enrollee and $15 per semester credit hour for each auditor. 

Faculty are guaranteed payment for a minimum of ten students 

for each course taught for NTU. 

Faculty from the participating institutions also serve 

as advisors. Each student admitted to a degree program is 

assigned a faculty advisor. One of the committees of each 

Graduate Faculty recommends advisors for each student. 

Advisors are paid per advisee per course enrollment for which 

they provide professional student advising (National 

Technological University self-study 1987, 29-30). 

Student Body 

Because of the unique mission of NTU, to serve the needs 

of graduate engineers and technical professionals, the 

student body is fairly homogeneous with respect to the 

students' academic preparation and vocational interests. 

Generally, successful applicants will hold a Bachelor of 

Science degree in engineering, or a related field such as 

chemistry, mathematics, or physics or a Bachelor of Science 

degree in computer science or a related field and have a 

grade point average of 2.9 on a 4.0 scale or better. NTU's 

students live all over the United States and may come from 



76 

all geographical areas of the world (The National 

Technological University bulletin 1987-1988 1987, 21; 

Enrollment Statistics 1987). 

Applicants to NTU are considered only if sponsored by 

their employing or affiliated organizations. The National 

Technological University's evaluation program considers many 

factors in the student's academic background. The admission 

decision reflects a judgment that the applicant has the 

background and potential to obtain a Master of Science Degree 

from NTU (The National Technological University bulletin 

1987-1988 1987, 21-22). 

At present, marketing efforts are focused on engineers 

who have been out of school for less than ten years rather 

than older engineers now in administrative positions. The 

needs of this older group are being explored (Minutes Board 

of Trustees 1984). The studies that are being done on 

implementing a Master of Science program in management of 

technology for high-level managers are examples of this 

exploration (Baldwin 1987a). 

The founders of NTU had assumed that the large majority 

of students would be interested in pursuing degrees. At 

first, exactly the reverse was true. Many more were 

interested in continuing education and learning of techno-

logical discoveries and advances made since they completed 

their formal education. The proportion of degree applicants 

is increasing, and this trend is expected to continue and 
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possibly escalate since NTU has received full accreditation 

and is becoming more widely recognized (Mowle 1988). 

In its first fall semester NTU enrolled 161 students at 

thirteen sites from five corporations. This was about 60 

percent of what had been expected. The number of sites had 

been predicted rather accurately, but there were fewer 

students per site than had been anticipated (Minutes Board of 

Trustees 1984, Baldwin 1987a). 

Evaluation and the Accrediting Process 

NTU has established several systems to maximize the 

probability of a quality program and to evaluate the success 

of those systems. Four categories of activity are relevant 

to this process: (1) academic quality, (2) technical 

quality, (3) quality of site facilities and procedures, and 

(4) evaluation program (National Technological University 

self-study 1987, 38). 

The academic quality of an institution is principally 

dependent on the faculty. This is particularly true of NTU 

where, in addition to the faculty functioning in a manner 

similar to other universities, elected members of the various 

program faculties sit on the Academic Executive Committee 

which advises the Vice-President of Academic Affairs and 

serves in place of the usual group of department chairs. The 

Graduate Faculties for each program have one or more commit-

tees which make policies and decisions related to programs, 

courses, student admission, student performance, and 
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certification of course and program completion. The NTU 

Graduate Faculties meet once a year to review courses 

proposed by participating universities and other issues 

relevant to the faculty role. Members of the faculties 

interact by telephone, mail, and electronic mail (National 

Technological University self-study 1987, 38-40). 

Others responsible for academic quality are the 

Executive Advisory Board, which considers academic issues and 

advises the NTU administration and the Board of Trustees, and 

the academic coordinator. The academic coordinator interacts 

frequently with faculty and administrative contacts about 

program and student needs and requests their input (National 

Technological University self-study 1987, 39-40). When the 

Vice-President of Academic Affairs assumes his duties, in 

addition to working with the Academic Executive Committee, he 

will undertake cooperative efforts with the faculty to 

improve course presentation and to develop new courses 

(Baldwin 1988). 

Technical quality is monitored by the telecommunications 

coordinator located at the NTU headquarters in Fort Collins 

(National Technological University self-study 1987, 41). He 

has coordinated the installation of the uplinks at the 

participating institutions which have them and works with the 

television engineers at each of those institutions who meet 

every six weeks to address problems with broadcast procedures 

and hardware components and to exchange ideas on improving 
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operations. The telecommunications coordinator and the 

telecommunications consultant work with the technical experts 

at the receiving sites and have visited a number of sites to 

check equipment and factors affecting the quality of 

reception and taping. 

All institutions/ including those which do not have 

uplinks, have engineers responsible to video production. The 

Television Engineers Standards Committee is made up of 

engineers from the twenty-four universities and helps to set 

the broadcast standards and policies for the network 

(Christensen 1987). The broadcasts are monitored by NTU 

staff every broadcast hour. If a problem is observed, the 

institution broadcasting is notified immediately. Regular 

procedures have been established for dealing with common 

problems; for example, if a broadcast is begun as much as 

four minutes late, a NTU staffmember calls the university, 

thus improving the on-time performance (National 

Technological University self-study 1987, 41). 

The quality of site facilities and procedures rests 

principally with the sponsoring organizations. Guidelines 

for the sites are detailed in the Sponsoring Site Operational 

Procedures Manual, a loose—leaf manual which is sent to each 

site coordinator and updated periodically by NTU (National 

Technological University self-study 1987, 42-43). Site 

coordinators are responsible for facilitating the 

instructional process. They have frequent contact with 
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administrative contacts and NTU staff and administrators and, 

occasionally, faculty to work out problems that develop on 

the site. A manual will soon become available to guide site 

personnel in setting up a site to begin receiving NTU 

broadcasts. Site coordinators meetings are held annually to 

discuss new policies and current problems and activity at the 

site. 

There is no systematic pattern of site visitation, but 

NTU personnel visit sites as often as possible. At present 

the NTU marketing manager visits new sites to provide 

information on the NTU program for site personnel. Records 

show that at least one member of the NTU staff visited 56.3 

percent of the sites between fall 1984 and spring 1987 

(National Technological University self-study 1987, 42-43). 

NTU has contracted with F & W Psychometric Consulting 

Group since the first fall term in 1984 to conduct an 

evaluation of the programs offered during each fall and 

winter-spring term. Survey instruments are sent to all 

students, all site coordinators, and all instructors. The 

consultants have revised the instruments several times in 

order to elicit more specific information. In fall 1986, 

NTU instituted a "Squawk Card" procedure which is designed to 

help NTU obtain information about the quality of a course 

while the course is in progress. Postage-paid postcards 

addressed to NTU headquarters are sent to all students 

enrolled in NTU courses (National Technological University 
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self-study 1987, 44). Students are asked on the "Squawk 

Card" to indicate whether the picture quality, the audio, and 

the camera work are satisfactory or not and whether or not 

they received a syllabus. They are also asked if the course 

is being correctly identified at the beginning and end and if 

they are receiving handouts in a timely manner. 

Many other evaluations have been conducted by NTU staff, 

independent researchers, and specific sites. One study done 

recently by NTU staff compared the mean grades of students 

studying on campus, students studying off campus but through 

means other than NTU, and NTU students on a class-by-class 

basis. Another program funded by IBM is underway to study 

the effectiveness of the use of electronic mail for student-

faculty interaction (National Technological University self-

study 1987, 44-45). 

In December 1983, the North Central Accrediting 

Association of Colleges and Schools (NCA) notified NTU that 

after reviewing the documents submitted, it concluded that 

NTU appeared to meet the General Institutional Requirements 

for Accreditation and could proceed with a self-study. A 

visit for Candidacy for Accreditation was made by an NCA team 

in April 1985. Candidacy was approved by the commission in 

August 1985. Several concerns were specified and NTU took 

steps to address each (see Chapter IV, "Recommendations of 

the Accrediting Team"). The accrediting team's next visit 
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was in spring 1987 (National Technological University self-

study 1987, 3). 

Due to the unique structure of NTU, the self-study 

process differed in many ways from the usual model. While 

the customary structure of a steering committee and an array 

of fact-finding committees was not used, the entire insti-

tution was engaged in self-assessment. A consultant, 

Barbara Mickey, was employed for the purpose of coordinating 

the self-study (Minutes Board of Trustees 1987b). She worked 

with representatives from each of the following groups to 

gather relevant information: (1) administrative contacts 

from the participating universities and members of their 

faculties who had taught three or more courses for NTU, 

(2) site coordinators and employees of sponsoring 

organizations and site subscribers, (3) NTU staff, and 

(4) students who had completed one-half or more of their 

programs. A number of sites were visited (National 

Technological University self-study 1987, 4-6). An extensive 

"Site Profile Questionnaire" was sent to all sites. This was 

designed to determine how site coordinators carried out their 

duties in regard to the NTU program, what problems were 

encountered by students, who else at the site was at least 

partially responsible for the support of the NTU program, 

what facilities were available at the site, and what were the 

duties of technical personnel at the site charged with the 
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reception and taping of NTU broadcasts (NTU Self study 1987, 

91-104)" 

The accreditation visit also differed from the usual 

model. The team visited NTU headquarters to review records 

and interview staff (Report of a visit to NTU 1987, 2). They 

also met with several faculty members at Colorado State 

University who teach NTU courses. They conducted separate 

on-site visits at three corporate settings where they talked 

to students, site coordinators, and corporation officials. 

Then the team members engaged in a three-hour teleconference 

using the NTU satellite communication system in a two-way 

interactive mode. This provided the team an opportunity to 

speak with NTU faculty and members of the Board of Trustees. 

Faculty and trustees were at eight different geographical 

sites. The team recommended accreditation of NTU. 

How Can National Technological 
University Be Classified? 

In the attempt to classify an innovative institution 

like NTU, several expressions relating to nontraditional 

instruction should be explored. 

Continuing education is considered education beyond 

formal education for those who wish to maintain or improve 

their performance in their professions, careers, or life 

tasks (Houle 1981, ix-xii, 1-7). Continuing professional 

education has come to include all efforts to provide learning 

for active professionals (Houle 1981, 7). 
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Distance education: Garrison and Shale proposed that 

there are three criteria which characterize distance 

education: 

1. Distance education implies that the majority of 
educational communication between (among) 
teacher and student(s) occurs noncontiguously. 

2. Distance education must involve two-way 
communication between (among) teacher and 
student(s) for the purpose of facilitating and 
supporting the educational process. 

3. Distance education uses technology to mediate 
the necessary two-way communication (1987, 11). 

External degree is one which is secured essentially 

outside the normal framework of resident campus instruction 

(Gould 1973, ix). 

National university generally refers to an institution 

which provides instruction to an entire nation, which serves 

a broad spectrum of people in a country, many of whom have no 

other access to higher education, and which uses nontrad-

itional methods of instruction including distance education 

(Briggs 1986; Carr 1983; Raggert and Harry 1984). 

Nontraditional education is defined by the Commission on 

Nontraditional Study as 

... more an attitude than a system and thus can 
never be defined except tangentially. This 
attitude puts the student first and the institution 
second, concentrates more on the former's need than 
the latter's convenience, encourages diversity of 
individual opportunity rather than uniform pre-
scription, and deemphasizes time, space, and even 
course requirements in favor of competence and, 
where applicable, performance (Gould 1973, xv). 

University without walls, in the generic sense, includes 

all external-degree activities or extramural teaching (Houle 
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1974, 111-113). The University Without Walls (UWW) is an 

association which in February 1972, had twenty-five insti-

tutional members a few of which were Antioch College, 

Chicago State University, Howard University, New York 

University, and the University of Massachusetts. Each campus 

involved faculty, administrators and students in the develop-

ment of its own program for the baccalaureate. Generally the 

program was individualized and self-paced with the student 

and the faculty advisor designing a plan of action for the 

student using different kinds of experiences chosen from an 

Inventory of Learning Resources built up at each institution. 

Giving consideration to each of the above definitions 

one could probably argue effectively that the first two 

terms apply to NTU. The institution provides continuing 

education for a particular group of people, those with 

baccalaureate degrees in a technology-related area. 

Consequently, it may be described by the narrower term, 

continuing professional education. NTU clearly meets all 

three criteria of distance education. 

NTU is quite similar to many distance teaching insti-

tutions which are part of traditional universities. One 

difference is obvious: NTU is a part of several traditional 

universities. A second, more subtle difference is that the 

distance teaching divisions, formerly known as the 

correspondence divisions, are in traditional universities 

accorded lower status with many instructors resisting 
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teaching for those divisions. Interviews with faculty and 

administrative contacts evidence the fact that teaching for 

NTU is considered prestigious by many faculty members and 

their institutions. 

Many distance education institutions such as Sri Lanka's 

Open University, Pakistan's Allama Iqbal Open University, 

Thailand's Sukhothai Thammathirat Open University, and 

Britain's Open University offer many technical and vocational 

courses as well as courses in basic skills and profess to 

have student bodies which represent a cross section of the 

adult population (Carr 1983). The latter two institutions 

as well as a great many other distance education insti-

tutions, in reality, have a minority of working-class 

students (Raggatt and Harry 1984, iii-iv). According to a 

study done by Raggatt and Harry of distance education 

institutions all over the world, the principal beneficiaries 

of distance education have been and, judging from recent 

trends, will continue to be white-collar workers. In this 

aspect also, NTU does not differ significantly from many of 

the predominant distance education institutions in the world. 

NTU probably differs most significantly from most 

distance education institutions in two areas: (1) the narrow 

population that it serves and (2) the level of mediation. 

The correspondence text is still the principal medium 

employed in most distance education universities. While 

television, videotapes, audiocassettes and radio are coming 
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into greater use they are still a secondary method in almost 

all cases (Raggatt and Harry 1984, iv). 

Whether or not NTU might be appropriately described 

using any of the terms "external degree," "national 

university," "nontraditional education," and "university 

without walls" is not as easily determined. While the 

students are not on a university campus, instruction is 

taking place in a campus classroom in a traditional manner 

and students perform and are evaluated in essentially the 

same way as on-campus students. NTU probably would be 

considered by most to be neither an external-degree program 

nor an example of nontraditional education. Although the 

generic definition of a university without walls loosely fits 

NTU, it bears little, if any, resemblance to the University 

Without Walls association of schools, and therefore does not 

fit that description. 

The expression, "national university," is less clearly 

delineated and provides a greater source for diverse opinion. 

NTU clearly serves the entire United States using distance 

education methods. It does not, however, serve a broad 

spectrum of people, but rather a select few. 



CHAPTER III 

ANALYSIS OF NATIONAL TECHNOLOGICAL 

UNIVERSITY 

Role of Instructional Personnel 
Provided by the University 

Three main groups of personnel are involved in the 

instructional process at NTU. The principal responsibility 

lies with the faculty. While decisions on course content 

reflect joint decisions of the graduate faculty for parti-

cular disciplines, the manner in which the material is 

presented, what aspects of the content are emphasized, how 

students are evaluated and what is required of them are 

decisions for which the faculty member has responsibility 

(Younkin 1987). The instructional process is, in many ways, 

similar to that in traditional classroom settings. The 

instructor prepares course syllabi and assignment sheets 

which are distributed to NTU students by United States mail. 

NTU is working on a method of sending text electronically in 

a cost-effective manner. Because hand-outs must be sent 

through the mail and frequently may spend several days in the 

institution's mail and then an equal or greater amount of 

time being routed to the student once they arrive at the 

site, instructors must have materials in the mail a minimum 

of two weeks before they are needed by students at corporate 

88 
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sites. Many instructors are conscientious about getting 

materials to students, but in some cases, this is a source of 

student complaints. 

Classes consist of instructor-presented lectures or 

demonstrations in a television studio classroom before tele-

vision cameras and several on-campus students. The 

instructor's movement about the classroom, however, is 

restricted. In fact, instructors interviewed said that they 

are required to sit or stand in one spot and write on a pad 

about the size of a standard sheet of paper instead of on a 

chalk board. The length of the lecture must conform 

precisely to the time allotted. Most instructors find the 

constraints somewhat frustrating, but positive aspects were 

also pointed out. Charles Baker of Southern Methodist 

University said, "When you have to get a lecture into exactly 

fifty minutes because you lose your network at the end of 

that time and when you have to make all of your visuals fit 

on that screen, you prepare a much better lecture, and you 

teach ^ lot tighter course than when you can wander around 

the room and write on the chalkboard and chat with the 

students. You have to stick to the syllabus because you know 

students are counting on that" (Charles Baker 1988). 

Illustrations from a book or a computer printout can be used 

for demonstration purposes (Barnett 1988). Videotape 

segments showing examples or applications are easier to use 
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in a television studio than a regular classroom (Waxman 

1988). 

According to individuals interviewed and evaluation 

forms collected by NTU, homework and tests seem to present 

the greatest frustration to both instructor and student and, 

consequently, site coordinators. Many instructors assign 

homework and projects in NTU courses in the same manner as in 

their regular classes. Problems to be worked or instructions 

for projects should be in the students' hands at the time of 

the broadcast in which they are assigned, so they should be 

mailed at least two to three weeks before that. Tests are 

mailed to site coordinators to be administered at the time 

specified. Both tests and completed homework assignments are 

mailed to the instructor for grading. The single greatest 

complaint heard in telephone interviews concerned the turn-

around time of these two items. This problem was evidenced 

also by the results of the interviews conducted by NTU and 

questionnaires they used to evaluate the instructional 

process (Appendix A). Students complained of taking 

examinations without knowing whether they had done the last 

several assignments correctly and about taking tests without 

having had the previous test returned. When asked what 

factors contributed to the problem, many instructors and site 

coordinators and some students suggested the mail process. 

The major factor seems to be, however, related to the fact 

that students frequently do not return materials in a timely 



91 

fashion. One reason, of course, is that they do not get them 

in time-, or they may be watching it tape-delayed and do not 

get the information they need to complete the assignment 

until a week after the on-campus students do. The situations 

which cause the greatest delay occur when students are sent 

out of town by their employers and do not turn in assignments 

or examinations for weeks at a time. Many instructors do not 

want to grade papers until all from a particular assignment 

or test are in. Some feel that it is difficult to be 

consistent in grading and impossible to establish a class 

curve unless all papers are graded in a short time span. 

Others are reluctant to return tests or even homework when 

some students have not submitted theirs for grading because 

this would permit them to benefit from the mistakes of any of 

their classmates whose papers they might see. As a result, 

all papers are often delayed because one or two students did 

not get theirs in on time. Some instructors have found ways 

of ameliorating the problem. One instructor does not request 

that homework be submitted for grading if more than one or 

two sites are involved. Another goes over the solution to 

homework problems in class and trusts students not to watch 

the broadcast or taped broadcast until they have mailed their 

papers. Barnett (1988) says that he assigns his best 

teaching assistant the job of grading homework for NTU. He 

has a homework schedule and students are expected to do the 

homework and get it in within one week of the due date. They 



92 

can do the homework without watching the broadcast and so 

there are few valid excuses for not getting it done on time. 

The teaching assistant is directed to grade and return it 

immediately. 

Students at sites can interact with the instructor, but 

the process involves using the telephone or electronic mail. 

If the course is broadcast live, students can call in during 

the broadcast in about 90 percent of the courses (McCall 

1988). While most of the courses are broadcast live, only 

about 30 percent report that they are watching it live. 

Often students may find it inconvenient or impossible to be 

in the NTU classroom at the site at the time the course is 

broadcast. Their jobs may require them to be elsewhere, or 

the broadcast time may not be during their regular working 

hours. Some students prefer to take the tapes home and watch 

them one or more times. Whether students watch the course 

live or tape-delayed, they can call instructors during their 

office hours. In some instances instructors make available 

information necessary to send messages through electronic 

mail. 

Both students and instructors frequently express 

concerns about the lack of interaction. It appears that the 

problem may be due partially to students being unaccustomed 

to the procedures necessary to initiate communication. It is 

possible that they find simpler methods of getting their 

questions answered than making long distance telephone calls 
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during class or the professors office hours. Some students 

mentioned being reluctant to call in during a broadcast 

because by the time that they could make a long distance 

telephone call, the instructor would probably be discussing 

an entirely different topic. One pointed out that when an 

instructor asked a question in class, the probability was 

great that someone in the classroom would answer it before a 

site student could get a call through. Sarchet (1988) 

reported that the principal way he gets students to interact 

is to assign them cases to present to the class. This 

requires that they interact with the instructor and, where 

possible, the class. One of Sarchet's students developed 

such enthusiasm for the process that he came to the 

University of Missouri at Rolla from his work site in 

Illinois to present his case live. Clarke (1988) motivates 

students to make contact by requiring them to call her to 

discuss programming projects. While some instructors 

reported very few telephone calls, the general pattern seems 

to be that a few students call once or twice a semester, fre-

quently about administrative matters, and one or two 

students call several times during the semester. Students 

interviewed stated that they had been relatively successful 

in contacting instructors by telephone during their office 

hours. One student remarked that it is no more difficult to 

locate instructors by telephone than it is when both are on 

campus. 
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NTU uses Videotex to communicate with all personnel at 

a distance. This is an electronic bulletin board which users 

can access to locate desired information. It carries 

information about registration for regular and special 

courses and other announcements that would ordinarily be 

posted on bulletin boards or publicized through a student 

newspaper. In addition to this communication service, NTU 

provides for all faculty to have AT&T electronic mail. They 

can use this for communicating with other faculty or NTU 

personnel at headquarters or to interact with students. 

According to Tom McCall (1987) and students, faculty, and 

site coordinators interviewed, it is used with relatively 

little frequency. The percentage of students and faculty 

using it actually decreased from the 1985-1986 school year to 

the 1986-1987 school year. In 1985-1986, 6 percent of the 

students and 13 percent of the faculty used it, compared with 

3 percent of the students and 8 percent of the faculty the 

following year. Although most instructors and students 

responding to questionnaires said that they would consider it 

(Appendix A), in actuality, it is not happening with any 

regularity. This seems to be for these reasons: (1) many 

faculty members and students do not use electronic mail or 

even a computer on a regular basis and so are reluctant to 

use this medium, and (2) if faculty and students do not have 

compatible software, they may find electronic communication 

difficult or impossible. One instructor reported that he had 
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only one or two students using electronic mail but that they 

used it a lot. IBM is conducting a study in which about 10 

percent of the instructors have been provided instructor 

workstations, IBM-AT's. Part of the study is to find if this 

increases the use of electronic mail. The study had not been 

concluded as of May 1988 (McCall 1988; Bradley 1988). 

NTU and the participating institutions encourage 

instructors to set up special question and answer sessions 

for students, particularly for those who do not regularly 

watch the course live. Sessions such as these scheduled just 

prior to an examination are found by students to be particu-

larly helpful and by instructors to be rewarding and worth 

the effort. These sessions are conducted infrequently by 

instructors according to all personnel and students 

interviewed. Some of the reasons given included the 

difficultly in finding a time when the studio was not being 

used for other programming and the difference in time zones 

(from the east coast to Alaska) which make it difficult to 

schedule sessions so that all can take advantage of them. 

With the low levels of response from site students that some 

professors have experienced, they doubt that they would be 

any more responsive in special sessions. 

NTU has no library resources thus making it necessary 

for students to locate library materials elsewhere. 

According to site coordinators and personnel at NTU 

headquarters most sites have libraries with journals and 
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periodicals relating to the technical fields studied at NTU 

as well as books and manuals on related subjects. 

Frequently, if a site library does not have the needed 

materials the library personnel can locate them through 

interlibrary loan. Students interviewed reported no problems 

in locating materials required for their courses; site 

coordinators verified this. Ability to find required library 

materials is one of the few things not covered in the 

extensive surveying that NTU does of all personnel and 

students. It is certain, however, that it would have been 

pointed out if it were a problem. 

When instructors were asked if they modified their 

assignments for NTU students or if students had reported 

difficulty, a few indicated problems. While most reported no 

alteration of assignments for ITV students and no reported 

problems from students, two said that they sent copies of any 

necessary library materials to their students. 

Students generally must use the computer facilities at 

their sites. The class schedule states what hardware and 

software are required. Students can determine before 

signing up for courses whether their sites have what is 

required or if what is available at the sites can be 

substituted. One student reported that he needed to tie in 

to the mainframe computer at the university where a course 

originated. Although instructions for this procedure were 

sent to him, they were difficult to follow. This is not an 
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unusual situation for computer students. The documentation 

for logging on and interfacing with the computer is 

generally inadequate. Most students get assistance from 

other students and eventually manage to solve most of the 

communication problems and the remaining semesters go 

smoothly. Students at sites, however, often have no fellow 

students to rely upon and have the prospect of facing the 

same frustrations with new computers at new institutions the 

next semester. NTU is looking into ways to rectify this 

situation. A communications corporation, Accubeam, proposes 

to develop and demonstrate a high-performance wide-area data 

network for NTU (Minutes Board of Trustees 1987b). The 

proposed service would utilize existing NTU satellite video 

transmission and reception facilities to provide an 

Educational Large Area Network (ELAN). NTO students at their 

workplaces could connect with university computers using a 

standard procedure. While it is possible at present to 

connect remote NTU workstations to the university mainframe 

via dial up telephone lines, the performance would be 

unacceptable because large files must often be passed to the 

workstations from the mainframe. The proposed Accubeam plan 

would also open the possibility of remote access to super 

computers and specialized data bases. 

Administrative contacts on the campus of each parti-

cipating institution and paid by that institution serve as 

liaisons between their faculty and NTU personnel at 
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headquarters (National Technological University self-study 

1987, 30,40). They obtain information on the courses that 

their faculty wishes to offer, help to set up special 

broadcasts for question and answer sessions, and assist in 

working out problems with broadcasts and uplinks. In some 

instances, administrative contacts provide training for 

faculty who have not taught on television before or have not 

taught previously for NTU. Some administrative contacts deal 

directly with the site coordinators when there are problems 

with broadcasts, while others work through NTU. All 

administrative contacts interviewed reported excellent 

working relations with personnel at NTU headquarters. 

Demographics of the Student Body 

Several NTU personnel at headquarters mentioned the need 

to broaden the base of the student body. The consensus 

appeared to be that an analysis was needed of the market for 

NTU and studies done of how it might serve certain segments 

of the market more effectively. President Lionel Baldwin 

remarked that most of NTU's students seemed to be fairly 

recent graduates of engineering programs (Baldwin 1987a). He 

mentioned that NTU would like to better serve other groups of 

engineers; for example, older engineers who had moved into 

managerial roles. 

Statistics on NTU enrollment for fall 1987 show that 

the average age of students enrolled for credit was 30.29, 

while for students enrolled for audit the average age was 
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34.30. The average age of all men enrolled at NTU at that 

time was 32.62 and for females, 29.70. This difference 

probably reflects the recent slight increase in the number of 

women going into engineering. The data indicate that there 

were several individuals in their forties and fifties. Tom 

McCall reported that NTU has had a sixty-three-year-old male 

student and a nineteen-year-old female student (McCall 1987). 

The demographics of the student body for fall 1987 

appear in Table 2. All students at NTU are classified as 

part-time (Survey of fall 1987 enrollment in engineering and 

engineering technology 1987). The percentage of students 

according to gender and various ethnic and racial classifi-

cations is in the table. In addition, the percentages of 

American nationals in each of these categories who received 

bachelor's degrees in engineering from American universities 

in the academic year 1985-1986 are given (Ellis 1987). 

Foreign nationals were awarded about 8 percent of the 

bachelor's degrees in engineering from American Universities 

in that year and 24.8 percent of the master's degrees. Most 

of this group, however, are not interested in, nor eligible 

for, employment with American corporations and are excluded 

from the total for sake of comparison with NTU enrollments. 

While no statistical test has been applied, NTU enrollments 

appear to be proportionate to the available pool of eligible 

students. 
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Role of the Corporate Sponsors 
and Site Personnel 

The responsibilities of the sponsoring organizations are 

stated in the Letter of Understanding that is signed by NTU 

and each sponsoring organization (National Technological 

University self-study 1987, 22). They are to provide 

classrooms in which students may view the broadcasts or taped 

broadcasts, all equipment needed for receiving and taping 

satellite delivered broadcasts, and computer, laboratory, 

telecommunications, and library facilities. The sponsoring 

organization is also responsible for providing a site 

coordinator and any needed support personnel. Site 

coordinators are guided by a Sponsoring Site Operational 

Procedures Manual which has been prepared by NTU. They also 

receive frequent communiques from NTU headquarters 

personnel. Site coordinators work predominantly with the 

Academic Coordinator, the Broadcast Coordinator, and the 

Director of Admissions and Records at NTU. 

In June 1986, NTU President Baldwin formed a nine-

member Executive Advisory Board which has the approval of the 

Board of Trustees and consists of representatives from 

sponsoring organizations. It was expanded to thirteen 

members in spring of 1987 (National Technological University 

self-study 1987, 22-23). The advisory board addresses 

specific operational issues while the Board of Trustees deals 

more with policy. Some of the topics which have been 
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considered by the advisory board are marketing, funding, 

issues of competition, and program needs. 

The role of the site coordinator in the instruction 

process varies from site to site. This person frequently is 

in the training department of the corporation but, parti-

cularly at sites with few students, is occasionally an 

individual with unrelated duties who is assigned the coordi-

nation of NTU classes. As might be expected, some site 

coordinators are involved in their employees' training while 

others do little more than fulfill the responsibility of 

securing equipment and rooms for classes and communicating 

with NTU personnel concerning registration and other 

procedures. Site coordinators advertise the availability of 

NTU courses and provide students with information on regis-

tration, entrance into degree programs, withdrawal from 

courses, and similar matters. 

More than half of the coordinators report that they are 

asked to facilitate student—instructor communication and to 

seek student and company assistance in identifying what 

courses are needed. (National Technological University self-

study 1987, 62). While most coordinators have little direct 

interaction with instructors, some who were interviewed 

reported notifying instructors of students unexpected 

absences. At most sites, coordinators are responsible for 

seeing that class sessions are received satisfactorily and/or 

taped and that tapes are erased in the required time period. 
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Homework assignments and tests are routed through site 

coordinators who are responsible for test security. At a few 

sites tutors are employed to assist students with classes. 

This assistance may consist of help with homework or may be 

more involved. At Sandia National Laboratories a tutor acts 

as a teaching assistant for many of the students. Since the 

majority of engineers hired by Sandia already have a Masters 

or Doctorate, the purpose of taking classes at NTU is to 

update their knowledge and sharpen their skills. All 

students there are registered for one of two kinds of audit 

according to Susanne Behe, Sandia Site Coordinator (1988). 

Those enrolled for regular audit have a tutor who meets with 

the students, plays the tapes for them, answers questions or 

contacts the instructor of the course to get answers, and 

corrects their homework. Others enroll for the course but, 

by special agreement with NTU, their status is classified as 

a modified audit. Students are required to attend 80 percent 

of the classes and do 80 ighty percent of the homework which 

is graded by NTU instructors. 

In the Summary and Conclusions of the F & W Psychometric 

Consulting Group for 1986-1987 (see Appendix A), it was noted 

that there had been a major drop in the percentage of NTU 

students taking courses with tutors or discussion leaders. 

The highest percentage had been in 1984-1985, 55 percent. 

The percentage dropped to 19 percent in 1985-1986 and then to 

16 percent in 1986-1987. It is probable that corporations 
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made early commitments for instructional assistance at the 

sites anticipating more students signing up per site than was 

actually the case. It is possible, however, in light of 

interviews with site coordinators and students that the 

penchant of many students to work individually made 

additional instructional personnel less necessary than had 

been anticipated. 

At least one site coordinator has found a way to obtain 

assistance for students who desire it without employing per-

sonnel for that purpose. Laurel Townsend (1988), who coordi-

nates the NTU program at an AT&T site in Middletown, New 

Jersey, where there is a large number of students, has 

enlisted the aid of what she calls Corporate Angels. These 

are employees at the site who have expertise in the area of 

one of the courses and who volunteer their services to assist 

students taking that course who have problems. 

According to a survey reported in the Self-Study (1987, 

57-58) only eight site coordinators (17 percent) had held 

that position for a year or more. A little over 15 percent 

spent seventy-five percent or more of their time on NTU. A 

few coordinators spend all of their time on NTU or in educa-

tional programs. About half spend between 10 and 50 percent 

of their time on NTU programs. According to the site 

coordinator survey for 1986-1987 (see Appendix A), half of 

them reported spending less than eleven hours per week 

administering NTU courses. The amount of time per week 
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averaged 17.6 hours per site. The quantity and quality of 

effort and concentration given to the program probably is a 

reflection of the number of students at the site and/or the 

site management's commitment to professional development for 

its engineers. NTU Marketing Associate Christi Kari (1987) 

stated that generally communication between NTU headquarters 

and site personnel is more than satisfactory. In a few 

instances, however, she had learned that the site had desig-

nated someone new as the coordinator without informing NTU, 

and correspondence had not been rerouted to the new 

coordinator. 

Site coordinators publicize NTU programs by a variety of 

means such as pamphlets, internal newsletters, posters, and 

bulletin boards (National Technological University self-study 

1987, 59-60). Where available electronic or video bulletin 

boards are used. Some have special presentations or group 

meetings for potential and continuing students. In addition 

to assisting with registration, drops and withdrawals, most 

site coordinators also order textbooks. They facilitate 

distribution and collection of homework and they receive, 

monitor, and return quizzes. While the sponsoring 

organization is charged with supplying library materials, 

these are not always available at the site. Frequently they 

can be obtained from a nearby public or university library. 

Site coordinators often assist in this process or in other 

capacities with which they have not been specifically 
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charged. A H of the students interviewed appeared to have 

good working relationships with their site coordinators and 

viewed them as individuals who facilitated the learning 

process. 

Completion Rates and Cost Effectiveness 

Completion rate refers to either the proportion of 

students successfully completing a course in a given semester 

or to the number of students who enroll in NTU who go on to 

complete the requirements for graduation. Both are of 

interest, but for different reasons. In considering course 

completion rates it is assumed that students enrolling in 

courses generally do so with the idea of successfully com-

pleting them. A look at the enrollment statistics for fall 

1987 (Appendix B) reveals that while completion rates for 

courses varied widely, the completion rate for more than 88 

percent of the courses was more than 75 percent. In a 

review of reasons given by students for dropping classes 

during fall 1987, the reasons given more than once and the 

frequencies with which they were reported were noted. These 

data are given in Table 3. 

All five of the students who were enrolled in regular 

courses offered in fall 1987 (as opposed to capstone 

projects or special topics courses) in which they were the 

only NTU student enrolled, dropped (see Appendix B). While 

this small number may not be significant, it is of interest. 

NTU did not have data indicating the frequency of drops among 
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Table 3.—Reason for Dropping a Class 

Reason 

Too heavy class and work load 

Job requires too much traveling . . . . 

Course not as described in catalog . . . 

Prerequisites do not appear to be 
as described in catalog 

Course too easy . . . . . 

Course too advanced . . . 

Technical problems . . . . 

Moving or taking a new job 

Illness 

Frequency 

. 35 

8 

9 

8 

3 

14 

8 

8 

3 

students at single-student sites; that is, sites where only 

one student was taking a particular course even though there 

might have been several students at the site taking different 

NTU courses. Site coordinators interviewed said that they 

had not observed a higher rate of drops among these students. 

Student surveys and the opinions of faculty interviewed 

indicate that many individuals enrolling in one or even 

several NTU courses are interested in continuing education 

and are not necessarily pursuing master's degrees from NTU. 

Therefore the degree completion rate should be considered as 

the percentage of students seeking admittance to degree 

programs who successfully complete their programs and receive 
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their degrees. Because of the short time that NTU has been 

offering courses, no meaningful data on rate of completion of 

degrees are available. 

The rate at which students are applying for admission to 

degree programs at NTU is increasing (Sarchet 1988; Mowle 

1988). In January 1985, forty applications for admission to 

degree programs had been received (Minutes Board of Trustees 

1985a). Bradley reported that NTU had conferred seven 

degrees and thirteen more are to be conferred in August 1988. 

The data in Table 4 are on the number of students pursuing 

degrees during the spring of 1988 (Bradley 1988b). There 

were a total of 1,206 students enrolled for credit during 

that semester. 

Table 4.—Frequency Counts and Percentage Distribution of 
Degree Applicants at NTU, Spring 1988 

- % of 
Total 

Males Females 

Degree applications in process 58.4 344 72 

Applications rejected* 1.3 8 1 

Applications withdrawn by student 2.2 14 2 

Admitted to degree programs 35.3 206 45 

Denied admission** 2.8 14 6 

* "Applications rejected" includes students whose 
applications were incomplete or who did not qualify to 
make application. 

** "Denied admission" includes students whose applications 
were reviewed and rejected. 
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A strong indication of the belief of business and 

industry that instruction at NTU is cost-effective is that 

both the list of subscribing sites and the number of students 

keep growing. In the field of technology where American 

corporations are finding fierce competition, not only among 

themselves but with several other nations in the world, 

remaining abreast of current technology is not enough. The 

need to obtain the best instruction available is strongly 

felt by nations afraid of losing ground in the struggle for 

economic survival. An institution such as NTU which can 

offer courses taught by the best professors at several of the 

nation's top engineering schools would be attractive to many 

corporations at any price. 

Many employees would be reluctant to take many courses 

without some incentive such as the possibility of obtaining a 

degree in addition to having their tuition paid. Whether or 

not engineers employed by corporations obtain degrees as 

opposed to just taking courses is of no great value for the 

corporation except in prestige. Having better-educated, 

better-trained employees is the corporations' principal 

interest. The degree, however, is a major incentive for 

engineers to take the courses, and engineers who are 

expanding their depth and breadth of knowledge are major 

assets to corporations. In addition, the point at which 

employees are in their degree programs need not be a factor 



110 

to be considered by either employers or employees in relation 

to the employees' transfers to other sites. 

NTU did a survey of Instructional Television Tuition in 

Engineering, the results of which were reported to the Board 

of Trustees (Minutes Board of Trustees 1985a). The results 

indicated that NTU's tuition was not out of line. The cost 

per credit hour ranged from $218 at Georgia Institute of 

Technology to $764 at Stanford with the mean of the eighteen 

universities being about $310 and the median $336.50. The 

cost of NTU at that time was between the mean and the median. 

The only ITV systems that are national are Stanford, the 

University of Arizona, and the University of Massachusetts 

which distribute courses nationwide by videotape. Both 

Stanford and the University of Arizona have higher per-

credit-hour tuition than does NTU, the only institution which 

makes it possible to receive live programming any place in 

the nation. 

A study was undertaken by Robert Brady (1987) of New 

Jersey Institute of Technology to determine why site 

coordinators had chosen instructional television for training 

and how performance had compared with their expectations. 

The majority of the sites were ones which were members of the 

NTU-AMCEE network. Of the 126 responses received from site 

coordinators, 81.7 percent were from members of the NTU-

AMCEE network, with 46.8 percent being from coordinators 

responsible for NTU alone. The results therefore may be 
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considered as reflecting views of NTU and AMCEE. The cost 

of televised training was considered to be a negative factor 

by more site coordinators than was any other factor; yet, 

those who perceived the cost as being a disadvantage 

constituted only 16.5 percent of the group. 

In reporting her study, Jean Cook describes the 

implementation of the instructional television program 

offered by NTU, "From a corporate sponsor's perspective, it 

seems reasonable to conclude that . . . if a corporation does 

not have a central educational person coordinating 

engineering education, then NTU could be a cost effective, 

efficient method of delivering excellent engineering courses 

in a convenient, flexible manner" (Cook 1987, 10). When 

Lionel Baldwin, President of NTU was asked about this 

conclusion, he commented that it was debatable. "In the case 

of Bell Labs who hires eighty professors to teach employees, 

maybe NTU isn't better but few companies can afford to do 

that," said Baldwin (1987). 

NTU has employed many innovative techniques to reduce 

the cost of delivering instruction. While the use of a half-

transponder system requires more precision in the downlinks, 

it enables NTU to get more programming for the money, a 

saving which can be passed on to the subscribers. The Ku-

band delivery allows the subscriber to use smaller antennas 

at receiving sites (Continuing education is for the birds 

1986). NTU has piloted a program to make its courses 
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available to small— and medium-sized firms. Several firms 

can become subscribers to NTU programming as a unit and 

arrange for a downlink at a single site, possibly at an area 

university, where students can receive instruction. Mark 

Bradley, NTU's Marketing Manager, says that the adminis-

tration believes that any high-tech company with 200 or more 

employees is a logical candidate for the school's courses. 



CHAPTER IV 

THE FUTURE OF NATIONAL TECHNOLOGICAL 

UNIVERSITY 

Recommendations of the Accrediting Team 

After two visits to NTU in April 1987, the accrediting 

team of the North Central Association of Colleges and Schools 

(NCA) agreed unanimously that the institution should be given 

full accreditation. This finding was based on NTU's meeting 

all General Institutional Requirements for Accreditation of 

the Commission on Institutions of Higher Education. In 

reviewing the evaluative criteria for accreditation, the team 

stated its belief that there was strong evidence "that the 

university has clearly stated purposes consistent with its 

mission and: appropriate to a postsecondary institution" 

(Report of a visit to National Technological University 1987, 

4-7). While lauding President Baldwin for his aggressive 

leadership of the university during its formative period and 

observing that he is viewed as a positive force for the 

institution from persons inside and out, the team expressed 

concern that "NTU has neither a major academic presence at 

the level of Vice-President nor an officer of similar 

prestige and implied power enabled to act in the absence of 

the president" (Report of a visit to National Technological 

113 
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University 1987, 4-7). This problem was rectified when Roy 

H. Mattson of the University of Arizona, former 

Chairman of the Electrical Engineering Graduate Faculty and 

of the Advising, Admissions and Academic Standards Committee 

for Electrical Engineering Program was named Vice-President 

of Academic Affairs of NTU. He will assume that position in 

June 1988 (Baldwin 1987a; Mattson 1988). 

The team praised both the organization of the admin-

istrative staff and the individuals who constitute that 

staff. Similarly the academic programs were seen as well 

planned and administered by the committees and committee 

chairs. The only negative comment made was in regard to the 

lack of depth of potential advisors in degree programs. This 

refers to the fact that a few faculty members do all of the 

advising. According to Mark Bradley (1988a), this had not 

been perceived as a problem because the number of degree 

applicants was small enough to be easily handled by those 

advisors who had familiarized themselves with NTU's policies 

and procedures. As the number of applicants grows the 

situation is being rectified in two principal ways: (1) more 

faculty are becoming familiar with policies and procedures, 

and (2) the graduate faculty of many of the programs have 

written manuals for advisors or have developed forms for 

students to use in filling out a degree plan that lead the 

student and the advisor through the process step by step 

(Bradley 1988a; Mowle 1988; Deen 1988; Mattson 1988). 
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The accrediting team felt that NTU was in- good financial 

condition with steadily increasing enrollment. While NTU has 

been the recipient of many grants, these have been used 

principally for equipment and uplinks at universities with 

NTU simply acting as a conduit for these monies (Report of a 

Visit to National Technological University 1987, 8). Other 

grants have been used for research and studies. Conse-

quently, NTU's daily operations are not dependent on these 

soft monies. The team had some suggestions on accounting 

procedures that NTU personnel might use to improve the long-

range budgeting and record keeping. They also recommended the 

acquisition of another data base which would allow them to 

retrieve information which they could not access with the 

computer-based student information system they were using. 

It was the suggestion of the accrediting team that NTU 

establish a more formal agreement between NTU and faculty 

who teach NTU courses. This agreement would spell out duties 

and responsibilities of the faculty member and the length of 

the term of the appointment and would contain a written 

indication that the faculty member's current institution is 

aware of and permits his or her agreement with NTU. There 

was concern over the need to improve communication systems 

which would encourage student-faculty interaction and shorten 

the turn-around time for tests and homework. 

The strengths pointed out by the accrediting team are 

summarized as follows: 
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1. The quality of instruction is equal to, or superior to, 

that in traditional institutions. 

2. The institution can offer a wide variety of courses and 

instructors. 

3. Sites and site coordinators are enthusiastic supporters. 

4. The portability of the delivery system is impressive. 

5. Courses that would not often make at a traditional 

institution due to low enrollment will generally generate 

sufficient interest nationwide for them to make. 

6. The support of central office personnel has been 

exemplary. 

7. A strong communication network has been established 

among the site coordinators. 

8. Sponsoring corporations can draw upon the whole national 

network for ideas. 

Considering the lack of conformity of NTU to existing models, 

the enthusiasm of the accrediting team is remarkable and 

truly a tribute to those involved with the creation, admin-

istration, and instructional process of NTU. 

Student Attitudes and Corporate 
Sponsor Support 

NTU has provided for extensive feedback from students 

and site coordinators. Shortly after the start of each 

semester, students are mailed a two-part form called a 

Squawk Card. One part is a postage-paid postcard addressed 

to NTU headquarters that contains the following questions 
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concerning technical aspects of the course delivery: is the 

student viewing it live or several days after the broadcast; 

are the picture quality, audio, and camera work satis-

factory; is the course correctly identified in the 

broadcast; were syllabi and handouts received in a timely 

manner? There is space for student comments on the cards. 

Of 758 cards sent to students in spring 1987, 393 were 

returned. The ratings are found in Table 5 (Squawk card 

statistics 1987). 

Table 5.—Squawk Card Statistics for Spring 1987. 

Satisfactory Unsatisfactory 

83% 17% 
7% 12% 

Camera Work 88% 11% 

Picture Quality 83% 17% 
Audio 7% 12% 

Yes No 
Correct ID (for course on 

television screen) 95% 3% 
Syllabus received 87% 11% 
Handouts Received in a 

timely manner 72% 24% 

When viewed Broadcast: At time of Broadcast 28% 

1-3 Days after the broadcast 49% 
4 Days or more after broadcast 29% 

Note: Percentages in a category may not total 100% because 
some students did not respond in all categories and some vary 
the manner in which they view the broadcast. 

There were many positive comments on course delivery, 

method of instruction, instructors, convenience, and other 
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items. While the ratings indicate that there were consid-

erably more who were pleased with their courses than were 

not, the negative comments outnumbered the positive. The 

preponderance of complaints was about audio and video quality 

and failure to receive handouts, syllabi, and graded tests 

and assignments promptly. A small number of students 

expressed frustration over trying to contact instructors. 

The F & W Psychometric Consulting Group was retained by 

NTU to conduct an independent evaluation of its instructional 

system for 1986-1987. Details of this study are in Appendix 

A. They designed their evaluation form to provide follow—up 

data for studies conducted in the two previous school years. 

They sent questionnaires to students, faculty, and site 

coordinators in both the fall and spring terms. The survey 

was intended to accomplish four purposes: 

1. Report and analyze problems in the course delivery and 

student-instructor interaction hardware systems; 

2. Monitor and analyze student-instructor interactions; 

3. Collect and analyze administrative and organizational 

data from course administrators and instructors; and 

4. Obtain student opinions about the quality of instruction 

and collect them in a manner that would facilitate 

comparison with similar courses taught in a similar 

manner at Purdue. 

In fall 1986 and spring 1987, 39 percent (220) and 43 

percent (253), respectively, of the student questionnaires 
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were returned. Detailed, findings are contained in Appendix A-

but are summarized here. The overall rating that students 

gave NTU courses was higher than those given Purdue courses 

but NTU instructors were rated slightly lower. While 84 

percent of the students did not have a tutor or discussion 

leader, only three students identified this as a problem. 

The percentages of students having difficulty obtaining 

course materials were 64 percent in the fall and 42 percent 

in the spring. The course materials that the most students 

had difficulty obtaining were graded homework papers. This 

was followed fairly closely by graded tests and handouts. 

Considerably fewer reported problems with video tapes, 

syllabi, and tests. Only twenty-five students for the whole 

year reported having difficulty receiving texts. The biggest 

improvement from fall to spring was in regard to graded 

homework. In the fall 42 percent reported problems receiving 

graded homework but only 21 percent did so in the spring. 

When the data for receipt of printed materials only were 

analyzed with regard to the university from which the courses 

originated, it was clear that some universities performed 

much better than others. Eighteen percent of the students 

reported problems with local site facilities, most of which 

involved satellite reception or recording of broadcasts. A 

review of the complaints given by site reveals problems with 

computer facilities were only mentioned a few times and 

inability to obtain library materials was not mentioned. 
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Twenty-two percent of the students had difficulties 

conununieating with their instructors, and about half of those 

problems involved not being able to reach an instructor by 

telephone during office hours. Ninety-seven percent had not 

used AT&T Mail principally because they did not know about it 

or because it was not available at their site. Twenty-eight 

percent of those responding suggested ways to improve 

student-instructor interactions with the predominant 

suggestions being more hours in which NTU students might call 

in, more live broadcasts with two-way communications, and 

more regularly scheduled telephone interactions. Seventy-six 

percent said that they plan to take other NTU courses and 57 

percent plan to pursue an NTU degree. 

The percentage of site coordinator surveys returned was 

slightly better than for students, 57 percent for fall and 58 

percent for spring. The findings detailed in Appendix A are 

summarized here. Sixteen percent of the site coordinators 

felt that the site manual was too large and contained dated 

or incomplete material. The median amount of time spent 

administering NTU courses was 11 hours and the mean was 17.6 

hours. The suggestion made most often by the 48 percent of 

the site coordinators who suggested improvements was for more 

timely broadcast schedule information. This was followed by 

requests for better identification of printed materials sent 

to sites and faster turn-around time on homework. With one 

exception the only complaints about course materials had to 
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do with handouts- and examinations. The most common 

arrangement for student-instructor interaction was student-

initiated calls followed by express and regular mail. The 

consensus among site coordinators was that their duties had 

been clearly explained to them, and they were unanimously 

pleased with the service they received from the NTU staff. 

The Eastman Kodak Company's liaison with NTU, Charles 

Miller, has assisted in training sessions for site 

coordinators. He reported that his company had been studying 

the impact of NTU. Sixty percent of their employees found 

their coursework "immediately applicable to their jobs." 

Shortly after the inception of NTU, John Breault (Fiske 

1985), then site coordinator for the Hewlett-Packard plant in 

Rockaway, New Jersey, said that the biggest selling point for 

his company was convenience and that "keeping up with the 

times is critical in our industry. NTU is a means of getting 

the best courses from the best schools" (Fiske 1985). 

In his study of televised training, Robert Brady found 

enthusiasm for this instructional mode among both site 

coordinators and students. He concluded, "The level of 

acceptance which the broadcasts have received from the 

students and the Site Coordinators suggests a technology 

which has been active for decades, not merely a few years" 

(Brady 1987). The importance of the convenience was 

emphasized by the tremendous majority of the students who 
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indicated that they would n o t b e continuing their education 

if it were not for the availability of televised classes. 

Telephone interviews of students and site coordinators 

by the author resubstantiated much of the above. Their 

comments, however, shed some light on perceived attitudes and 

possible solutions to some of the problems. One site 

coordinator, expressing frustration with the turn-around time 

for homework and tests, remarked that NTU needs to ask more 

of its professors in regard to returning papers, because they 

are probably willing to do whatever is asked of them. 

Another mentioned that because NTU often gets its schedules 

out late it is difficult to advertise their courses. The 

problem seemed to be that all institutions do not get their 

information to NTU headquarters by the deadline and NTU seems 

reluctant to publish the schedule without their courses. It 

may be that as NTU continues to grow in prestige and as the 

process becomes more familiar, all university personnel will 

realize the value of the association with NTU and what they 

must do to cultivate it. 

David Harrell, site coordinator for Motorola in Austin, 

Texas, said that he and the students at his site had been 

very impressed with the quality of presentations. He felt 

that some of the students are surprised at the level of work 

expected of them. Harrell remarked, "This is truly graduate 

level work and requirements" (Harrell 1988). 
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Jerilyn Wagner, site coordinator at AT&T Network 

Software, Lisle, Illinois, remarked that the quality of the 

student's experience depended a lot on how good a job the 

instructor did in communicating on television and over the 

telephone. She expressed what appeared to be the sentiments 

of the site coordinators interviewed, "Some instructors are 

very in tune with the media and other instructors are not 

comfortable with being television teachers. NTU as an 

organization is striving to make that work. They have been 

very responsive to suggestions" {Wagner 1988). Don Woebke of 

Hewlett-Packard in Greeley said, "I have been doing NTU 

programs for three years and when they started out there were 

a lot of problems, but in the last two years everything has 

been running fantastically" (Woebke 1988). Most of the 

remarks made reflected a genuine appreciation of NTU, the 

institution, and the personnel. 

Because personnel at NTU headquarters were reluctant to 

give out the names of employees of the corporate and site 

sponsors who were NTU students, it was suggested that the 

site coordinators be asked for the names of students who 

might be interviewed by telephone. Each site coordinator was 

asked for the names of two students who had taken more than 

one course at NTU and who might be likely to have something 

they wished to discuss. One of the two students at each site 

was contacted. Consequently, while all but one of the site 

coordinators were chosen for interviewing at random, the 
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students were not. Due to the request for students who had 

something to discuss , it might be expected that there would 

be a disproportionate number of complaints. While there were 

several complaints, the students' comments as a whole 

reflected a positive feeling about NTU. 

A student at NCR in Wichita, Kansas, Shazad Bhatti, had 

taken four or five NTU courses. When asked how much 

interaction existed between himself and his instructors, he 

remarked that the amount of interaction depended upon whether 

the course was live or tape-delayed. When he takes the 

course live, "I can call them over the phone while I am 

watching, and it is a lot like being there" (Bhatti 1988). 

When he has watched it tape delayed, "that is more of a 

problem because it is a week after the broadcast, and when I 

call a professor with a question, I have to refresh his 

memory" {Bhatti 1988). 

One student commented on the advantage of being able to 

balance his work load with classes. He said, "When I was on 

a campus, I could not put off taking an exam for a week or 

two just because I was working sixty hours a week at my 

job." While the flexibility that some instructors allow in 

deadlines for homework and tests is seen as an advantage by 

some students like the one mentioned above, it appears to be 

a major factor in what is the single greatest complaint from 

students: the slow turn-around time for homework and 

quizzes. Most of the students commented on this; in some 
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cases there seemed to-be greaterfrustration than in others. 

One student remarked that if the homework process was to help 

him identify what he did not know, then the process was not 

working. He does not get back his homework on the material 

over which he is to be tested until after he has taken the 

test• At the time of the interview he had been mailing in 

homework for seven or eight weeks and had still not received 

any of it back. He had just received the grade on a test he 

took five weeks before that. He said he barely remembered 

taking the test. This seemed to be one of the more extreme 

cases, although it does not appear to be unique if the 

comments on the student questionnaires are reviewed. Another 

student said that he frequently had to take examinations 

without the last two weeks of homework and, in some extreme 

cases, as much as four or five weeks of homework would not 

have been returned. His instructor for the semester of the 

interview had found a partial solution for the problem, 

though. He would go over the homework in class and show how 

to solve the problems. He was putting students on their 

honor to not watch the broadcast or the taped broadcast until 

they had completed the assignment. 

Several of the students mentioned concerns about 

instructors having the same expectations of them as on-campus 

students when in fact they were often at a disadvantage. One 

student said that he had one instructor who emphasized that 

he liked to have students answer questions and participate in 
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the class discussion. He said, "Is he considering thefact 

that by the time I call in to answer a question, someone else 

will probably have answered it? Also, I have to place a long 

distance call every time I want to make a comment." He 

suggested that the instructor occasionally ask that students 

in class not answer for a minute or two so that those at 

sites might have time to call. This student also mentioned 

that he had taken classes where there was a project to be 

done by three people. "So on campus there were three people 

doing the work but at a single-student site one person had to 

do all of the work for the same credit." He suggested two 

solutions for this problem. If it were published in the 

catalog that there would be a group project, a student might 

be able to talk someone else at the site into taking the 

course. As an alternative, or in addition, the instructor 

could make available a list of the names of other NTU 

students taking the same course along with their sites and 

telephone numbers. The latter would possibly facilitate 

greater student interaction even in cases where there were no 

group projects. Students seemed to have positive feelings 

about NTU and viewed the advantages as outweighing the 

disadvantages. 

Views of Faculty and Administrative 
Contacts 

Administrative contacts, the university liaisons with 

NTU are often persons in high administrative office at the 
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u n i v e r s i t y T h e y may be professes or persons in the 

instructional television program or the administrative 

contact might be an assistant to an administrator. In at 

least one instance, the university liaison was a student 

whose part-time job was to be the NTU contact. Five were 

chosen from the administrative contacts to interview by 

telephone. An effort was made to chose personnel from a wide 

geographical area and a variety of school sizes. 

When asked if all faculty were required to have previous 

experience teaching on television, one administrative contact 

said yes. Others said that all their faculty had prior 

experience but that there was no policy on it. Still others 

remarked that faculty who teach for NTU are not required to 

have prior experience, but most of theirs did, and they 

provided some kind of training for them. A second question 

asked of all administrative contacts concerned the complaints 

about turn-around time on homework and tests. Stephanie 

Faussett, University of Alaska at Fairbanks, said they had 

not had any complaints, but they were trying to keep it from 

becoming a problem (Faussett 1988). They were in the 

process of developing a spreadsheet system which would allow 

them to track when the students' homework came in and when it 

went out. She felt that if a professor was getting behind in 

grading that a grader should be hired. 

Eileen Matz, University of Arizona at Tucson, pointed 

out the difficulty posed by students not getting papers in on 
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time. She said-that some instructors tried to set rather 

firm deadlines but, to some extent that negated the 

flexibility of the taped sessions. "We try to help students 

to understand that they are not correspondence students and 

to encourage them to call the professor when they know in 

advance that they are going to be gone." Bob Sanders, Purdue 

University at West Lafayette, Indiana, felt that a major 

factor in the slow turn-around time was the logistics of an 

instructor having to receive, grade, and return papers for as 

many as eighty students on campus and about the same number 

of students off campus within the state of Indiana, plus the 

NTU students at several sites. This is complicated by 

students submitting assignments late (Sanders 1988). 

When asked what changes they feel need to be made at 

NTU, one administrative contact suggested improving the way 

that materials are exchanged and offering more live 

broadcasts.- The university had several courses that it would 

like to offer but they needed to be interactive with live 

participation. The remaining comments were "Really have not 

had a lot of problems with NTU," "NTU has really done a 

spectacular job," "They are doing as well as they can 

considering the variables that they have," and "We talk to 

them once or twice a week and they are very supportive." 

Faculty were surveyed twice during the 1986-1987 school 

year by the F & W Psychometric Consulting Group (Appendix 

A). In the fall, 64 percent of the instructors completed the 
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surveys. The rate of return for spring was 58 percent. It 

is interesting to note that instructors also had complaints 

about materials being distributed or returned to the sites. 

Thirty-six percent complained about slow mail delivery, lost 

material, and slow distribution at the site. The suggestion 

most often made by the 33 percent who suggested improvements 

was improved computer mail. This was followed by reducing 

the number of people who handled the materials being 

exchanged by student and instructor. 

Only 8 percent of the instructors used AT&T Mail to 

interact with NTU students. The reasons given most often for 

not using it were lack of knowledge, lack of its avail-

ability, or they did not like it. Most responding 

instructors felt that there were no major problems with 

student-instructor interaction. A few complained about 

students getting materials in on time. Thirty-five percent 

suggested ways to improve interaction. The most frequently 

given suggestions were more live question-and-answer 

sessions, periodic telephone calls, and more live broadcasts. 

In choosing faculty members to interview by telephone, 

an attempt was made to select some instructors whose courses 

were being received at many sites and some who were 

broadcasting to only a few sites during fall 1987. Some of 

the frustration expressed by students could be detected in 

the comments of faculty. There are many variables which 

affect the quality of the course over which they have little 
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or no control. Sometimes the taping at the site is of poor 

quality. Some of the problems mentioned were (1) the 

recorder not being started at the beginning of the lecture so 

that students missed important instructions or remarks, 

(2) recording only the video on an old tape so that the 

student gets the video of one lecture and the sound of 

another, and (3) recording when the broadcast reception is 

poor. If the broadcast reception is poor due to problems at 

the uplink, a rebroadcast can be requested. If the reception 

problem is at the site, a tape of better quality can be 

obtained from NTU or another site. 

Many instructors feel that they have no recourse but to 

accept all excuses for examinations or homework being late. 

One instructor mentioned the chaos of having students 

scattered throughout the course and some not finishing until 

a month and a half after the others. Others seemed to have 

dealt with the problem by accepting virtually no excuse for 

lateness or by not requiring that homework be turned in to be 

graded. 

All instructors interviewed had taught for instructional 

television, either live or on videotape before teaching for 

NTU. Several commented that a local ITV network frequently 

works much better than the nationwide one because there 

usually is a courier service to transfer homework and tapes. 

One local instructional television network mentioned had 
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cameras at the sites and the instructor could see and hear 

the students. 

The desire for more feedback from NTU was expressed. 

Most instructors wanted to be notified immediately if there 

was a problem with a broadcast. Some wanted to know whether 

students at the site were viewing the broadcast live or on 

tape. Apparently some instructors have difficulty getting 

class roll sheets. 

All faculty interviewed commented that it is difficult 

to get students to interact. Apparently they seldom call 

during a live broadcast with questions. Almost all had 

techniques for soliciting interaction such as assigning 

projects or cases that had to be discussed with the 

instructor or in front of the class. 

It appears that many of the problems are inherent in the 

system or at least a function of its newness. Additional 

difficulties are caused by the number of people involved in 

the instruction process. The instructors interviewed seemed 

to be cognizant of these causal agents. Two faculty members 

voiced the opinion that instructional television, 

particularly over such great distances, was demanding and 

that they had considered pulling out. 

In spite of the problems encountered, most expressed 

genuine appreciation of the efforts of NTU and a belief in 

the system. Charles Baker, Southern Methodist University in 

Dallas, said, "When all of the smoke clears and you analyze 
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the grades, you find that off-site instruction by satellite 

or videotape provides the same level of education as far as 

testing is concerned as on-campus instruction. If I did see 

a difference, I wouldn't teach this way. I have checked this 

for years and years for both local networks and for NTU" 

(Charles Baker 1988). 

Problems and Promises of National 
Technological University 

NTU has been nurtured by some of America's top hi-tech 

corporations, many of whom helped to found it. Has it met 

their expectations? Or is it continuing to exist solely 

because of their pledged support? What are its immediate and 

long range prospects? 

The evidence, surveys, articles, independent studies, 

enrollment, subscription, number of students seeking degrees, 

and interviews conducted by the author, indicates that NTU 

is meeting the needs of the majority of its constituency. As 

Table 6 indicates, corporate and site subscriptions continue 

to climb (Minutes Board of Trustees 1987a). While enrollment 

at first was not what had been predicted by NTU President 

Baldwin who had expected larger enrollment per site, it has 

consistently increased and kept pace with forecasts since 

that time (Baldwin 1987a). The enrollment in spring 1988 was 

up from previous semesters but below expectations. The 

reason for this is thought to be the change in the tax laws 

making tuition taxable (Mowle 1988). There was concern among 
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Table 6 . — •Enrollment Statistics for NTU,. Numbers of Students 
and Sites 

Enrollment Statistics 

School Summer Fall Winter- Total 
Year Spring 

1984-1985 0 148 269 417 
1985-1986 19 591 671 1281 
1986-1987 146 796 964 1906 
1987-1988 194 1041 1125 2360 

Number of Sites Receiving NTU Instruction 

In 1984-1985 14 
In 1985-1986 39 
In 1986-1987 60 

A total of 90 was projected for 1987-1988 

Note: The count under Fall includes all students in the fall 
semester and the fall quarter. Winter/Spring includes all 
students in the spring semester and the winter and spring 
quarters. This is a possible explanation of an increased 
enrollment in the spring when the enrollment at most insti-
tutions declines in the spring. Four of the universities are 
on the quar.ter system while the remaining nineteen have 
semesters. 

students that if their companies paid their tuition that they 

would have to pay the tax on that amount. The corporate and 

site subscribers have had their lawyers look into it, and 

they have found that the companies can pay the tuition if the 

course is work-related. It is not considered taxable income 

to the student. 

NTU sent surveys to 2,296 students not enrolled at NTU 

in the spring of 1988 who had previously enrolled anytime in 
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the school year 1986-1987 or in fall 1987 and.asked why they 

had not enrolled in the spring of 1988 (Bradley 1988b). Of 

the 13 percent responding, the majority said that they were 

planning to enroll in another NTD class. Thirty-four 

percent said that they did not have enough time to take a 

course at NTU that spring and 12 percent said that they were 

attending another school. Only 6 percent had complaints 

about the instructional process: poor lectures—2 percent; 

not enough interaction 2 percent; problems with registration 

and admission—1 percent; and homework turn-around time—1 

percent. Four percent mentioned the cost of the class. 

Since the students' employers pay for the course, one 

possible interpretation for this is the concern that the 

student might be liable for the tax. While the response from 

the questionnaire was small, there is nothing to indicate a 

reversal in the trend of increasing enrollment. 

To determine the effectiveness of NTU instruction, 

Douglas Sjogren of Colorado State University did a study of 

the grades of NTU students compared to on-campus students in 

the same courses and off-campus students not enrolled at NTU 

(Minutes Board of Trustees 1987a). The study spanned five 

terms, Fall 1984, Winter-Spring 1985, Fall 1985, Winter-

Spring 1986, and Summer 1986. The report includes data from 

seventeen institutions. The data were analyzed in several 

different ways. For all of the analyses, the mean grades 

were computed by converting the letter grades to numbers; 
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that is, A = 4 , B = 2 , . . . , F = 0. The analysis of variance 

procedure was used for all significance tests, and 

differences between means were considered significant when 

the probability of the observed difference was less than or 

equal to 0.05. In one analysis the mean grades of individual 

NTU classes were compared to the mean grade of on-campus 

classes and to the mean grade of off-campus classes and to 

the combined on- and off-campus mean grade where classes were 

offered off—campus. No classes in which there were fewer 

than five students in each classification of students (five 

in NTU class and five in the on-campus or on- and off-campus 

combination) were used because of the instability of means 

when computed on fewer than five cases. The results support 

the conclusion that the mean grades earned in the NTU 

classes are generally equal to those earned by on—campus 

students or off-campus delivery other than NTU. In 71 

percent of the comparisons/ there was no difference and where 

differences were found, they were equally likely to be in 

favor of NTU as the on—campus or off—campus classes. The 

mean grade across the NTU classes was compared with the mean 

grade across the on-campus classes, off-campus classes and 

classes taught both on and off campus. The comparisons were 

done by institution by term. The results showed that in 75 

percent of the comparisons, the differences were not signifi-

cant. Where differences were found, it was about as likely 

that they were in favor of NTU as classes taught both on and 
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off campus. It appears that NTU mean grades are equal to 

those earned in on—campus or off-campus delivery. All 

comparisons support the conclusion that NTU students perform 

as well as, or better than, the on-campus students. Further-

more there was a pattern of improvement over the five terms 

studied suggesting that the NTU standards for admission had 

worked to select increasingly capable students over the five 

terms. 

In drawing conclusions about the analysis of the data in 

his study, Brady said, "Although the majority of those 

surveyed felt that there is a secure place for televised 

education in the business world, the fact that several 

respondents disagreed demonstrates the need for companies to 

adopt a training and education strategy which uses the tele-

vised classes to complement the traditional, live classes 

and seminars" (1987). He goes on to point out that this, of 

course, could only happen in areas where there were suitable 

graduate schools nearby. Several of the students interviewed 

mentioned the advantage of taking the course live because "it 

is almost like being there." The complaint of students and 

faculty of the difficulty and infrequency of interaction and 

about the problems with the distribution of handouts, 

homework and test returns all imply a desire for a situation 

more similar to the traditional classroom. 

Possibly the two greatest assets of NTU are the 

convenience of instruction and the scope of courses and 
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instructors from which a student may choose. These were 

often mentioned in interviews, surveys and articles (Bennett 

1986; Brady 1987; Boone 1987; Fields 1987). While many 

indicate a desire for a more traditional classroom setting, 

others prefer to take courses on videotape even when the live 

session is available. Several site coordinators mentioned 

having students who preferred to watch the taped session 

rather than watching it live in the site classroom with other 

students. One instructor interviewed remarked that students 

who watched the class on videotape often more than made up 

for the lack of live interaction by watching the tapes 

several times. NTU offers classes in at least two modes 

suitable for alternative learning styles, possibilities not 

frequently found on a campus. The videotaped sessions may be 

viewed not just as a back up or as a less-than-adequate 

substitute for live classes but as another of NTU's assets. 

Many seem to feel that the best environment for 

learning is a traditional classroom, and if that is not 

possible, then a suitable alternative would be a classroom in 

a virtual school. Morten Flate Paulsen describes a virtual 

school as an information system for gathering, processing, 

storing, transmitting, and presenting information which 

assumes all of the responsibilities of a school (Paulsen 

1987-88). The responsibilities of a school fall into four 

main categories: professional, didactic, administrative and 

social. According to Paulsen, distance education as it has 
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been traditionally conducted is not well-equipped for the 

social aspects of teaching needed for both professional and 

personal development. 

NTU is researching methods of reducing some of the 

problems inherent in distance education, in addition, 

technology is emerging which should allow NTU to assume more 

responsibility for the social aspects of school if they feel 

that would benefit the learning environment. NTU, at 

present, has put at the disposal of their faculty current 

technology which could improve faculty-student interaction. 

All faculty have access to AT&T Mail and dialog services 

which allow group interaction (Minutes Board of Trustees 

1987b). Only a small percentage have taken advantage of 

these opportunities (see Appendix A). While there 

apparently are some technical difficulties with the third-

party system of electronic mail, a major factor in its not 

being used -is the instructors' lack of familiarity with it. 

Training sessions together with some incentive in the area of 

increased efficiency or reduction in time spent in record 

keeping by faculty might increase the use of both electronic 

mail and dialog services where the technology permits. The 

comments in interviews and surveys imply that once a student 

calls the instructor, either in the classroom or the office, 

he or she is more likely to do it again. Several of the 

instructors had found ways of motivating students to make the 

initial contact. 
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The NTU. research project in the-use of Spacetext appear s. 

to be near fruition (Minutes Board of Trustees 1987b). This 

technology would permit sending text and graphics via 

satellite and thus expedite getting handouts to sites. It 

may be determined that Spacetext is a cost-effective way for 

students to send their completed assignments to the 

instructor. The transmittal of examinations both to and from 

the student will necessitate additional security measures. 

Telephone communication between students and instructors 

and even students and other students can possibly be 

expedited in the near future. Students at NTU stated in 

interviews and surveys that one of the factors preventing 

their using the telephone to contact instructors during 

broadcast is the time required to place a long distance call. 

Technology is available that would allow students greater 

access to instructors during live broadcasts and the 

possibility of interacting with students at other sites. The 

TI-IN Network, the first privately owned/ satellite-based 

education network designed to provide academic and inservice 

programs to public and private schools, utilizes a talkback 

system by means of direct-dial lines capable of 1-800 toll-

free calls (TI-IN Network n.d.). 

The possibility of Accubeam developing a high 

performance wide-area network which would allow students at 

any site to tie into the mainframe computer at the university 

from which their course was originating has been discussed in 
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a previous chapter. Reducing the frustration involved in 

gaining access to off-site computers would benefit not only 

students but also instructors attempting to facilitate the 

process. This project would allow the integration of video, 

high speed data, and dial-up telephone circuits into an 

Educational Large Area Network (ELAN) (Minutes Board of 

Trustees 1987b). The feasibility of interconnecting ELAN to 

interuniversity networks and data bases is to be explored. 

IBM has funded a study involving the use of instructor 

workstations (Minutes Board of Trustees 1987b). For the 

study five instructors have been allocated IBM-AT's 

configured to handle a variety of communication packages 

including transmission of graphics. Each AT will have Alpha 

Micro's patented Video Communications Controller which 

provides a high speed method for sending data anywhere 

television signals can be received. The controller converts 

data into television signals which are then broadcast in the 

customary manner. Computers at downlink locations convert 

the signals so that the data can be stored on the computer 

or on video tape. See Figure 2 for workstation details. The 

pilot group will be trained in the use of these commun-

ications packages which they will use for a year. If it 

appears that the instructors workstations contribute 

significantly to the improvement of student—instruction 
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interaction, the transfer of documents, and the process of 

instruction, the program will be expanded by each member of 

the pilot program working with one or two additional 

instructors who will also be allocated IBM-AT's. No 

conclusions have been drawn on the program at this time 

(Bradley 1988b). 

Educators realize that "students are the number one 

recruiting group; if you provide excellent programs, students 

will certainly tell others" (Garner and others 1983, 71). 

NTU founders had originally expected a greater enrollment per 

site than occurred (Baldwin 1987a). There apparently are 

many at each site who could benefit from NTU's program who 

are not enrolled. Each of NTU's customers works in close 

proximity to potential customers. While many of NTU's 

students have high praise for the instructional system, 

others state that the advantages outweigh the disadvantages 

or that it is the best thing available. Any efforts that NTU 

makes to improve the instructional process or students' 

feelings about the fairness, relative ease, and efficiency of 

that process may be rewarded by more satisfied students who 

will encourage others to enroll in NTU. Increased enroll-

ments will benefit not only NTU but its subscribers and a 

nation in need of a better prepared engineering workforce. 

Several of the NTU administrators interviewed mentioned 

NTU's need to focus on the human factors in the instructional 

process. Many of the complaints that students have could be 
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rectified to a large degree with no changes in technology. 

In their recommendations the F & W Psychometric Consulting 

Group mentioned encouraging universities to use instructional 

designers in course development and instructors to use 

conference calls and telephone answering machines (Appendix 

A). The comments by faculty and students suggest the 

following approaches that might be tried alternately or 

together: 

1. Establish strict deadlines for homework or tests and 

allow each student to not turn in for a grade a certain 

percentage of the homework assignments to compensate for 

extended business trips, short illnesses, or a 

temporarily heavy workload. 

2. Grade and return homework and tests as they come in. 

Many faculty members feel this is not the most 

satisfactory method from their perspectives and possibly 

leads to some inconsistencies in grading. Excessive 

delays in feedback, however, and, in the case of 

students who take examinations without having seen 

homework, no feedback, seriously detract from effective 

instruction. J.A. Kulik and his colleagues found that a 

student's retention appeared adversely affected by 

delayed feedback (Dunkin 1985, 758-759). 

3. Grading and returning tests before all students have 

completed them creates some security problems. Two ways 

of reducing these problems are (a) distribute alternate 
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forms of the test and (b) allow students to review their 

graded test papers in the presence of their site coor-

dinator who would retain the tests until the end of the 

semester. While this would allow some exchange of 

information between students who have completed the 

examination and those who have not, much of that is 

possible anyway before students see their test results. 

NTU's policy of paying faculty per student per credit 

hour makes it in the instructor's best financial 

interest to try to accommodate large numbers of 

students. Some faculty and administrative contacts 

pointed out, however, that large class enrollments might 

contribute to the slow turn-around time for papers. It 

is possibly in the best interest of the student for NTU 

personnel to monitor the frequency of complaints about 

slow turn-around times and lack of student-instruction 

interaction heard from students in large classes. 

Instructors could be urged to hire teaching assistants 

and graders where there seemed to be a problem. 

Conduct research on the effects on student attitude and 

performance of some of the procedures mentioned above 

and others suggested by faculty and students and 

reported here and in other surveys and studies. Make 

the results of that research available to faculty at the 

beginning of each term. 
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Several members of the staffat NTU felt that the 

principal motivating factor for many of NTU's faculty was the 

possibility of increasing their impact on engineering 

education and practices by having a nationwide audience 

through NTU. One administrator remarked that money was of 

little value in influencing behavior with most. NTU pays 

faculty members at the time that they submit their records 

for the semester. Frank Bonneville mentioned that it was not 

unusual for instructors not to bother to complete their 

records even though that prevented them from being paid 

(Bonneville 1987). Interviews and surveys both reveal 

faculty members' concern for a good learning environment. If 

NTU conducts research on the human factors in the 

instructional process at NTU and makes faculty aware of the 

conclusions of that research, it is quite likely that most of 

these educators would attempt to make any needed changes in 

their classroom behavior to improve both cognitive and 

affective perceptions. 

The above discussion has been principally concerned with 

making the learning environment more like that in traditional 

classrooms. It might be wise, however, to capitalize on the 

things NTU does better than traditional universities and seek 

to find alternatives to traditional instruction which might 

provide an improved learning environment for the life-long 

learner in the professions. 
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NTU provides learning opportunities that are not avail-

able in most other schools. Sarchet mentioned the value to 

the whole class of students calling in from their sites to 

add their perspective to cases being considered (Sarchet 

1988). A marketable asset of NTU is that students have the 

opportunity to learn from those in the field. If group 

projects are part of the course, a student at one site could 

be encouraged to work with students from other sites as 

suggested by Bhatti (1988) enabling all to learn from the 

experiences of the others. The possibility for networking 

through group interaction might in itself be a strong incen-

tive for many engineers to take classes from NTU. 

At least three learning strategies are currently being 

used by NTU students. About 30 percent watch the course 

live, and about 90 percent of those students have call-in 

capabilities. Some students, at Sandia (Behe 1988) and other 

sites, watch the taped broadcast with a tutor who plays part 

of the tape, stops for questions and discussion, and con-

tinues the tape or reviews previous segments. The majority 

of the students watch taped broadcasts either individually or 

as a group. Some students watch tapes by choice; while 

others have no alternative. NTU plans soon to have twice as 

much broadcast time available because a method has been found 

to split each of their channels while actually improving the 

quality of the broadcast (McCall 1987). Soon many more 
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students will have the. options of alternative learning 

strategies. 

The comments of Baker (1988) on the effect of the 

constraints on time and visuals on his course presentation 

were presented earlier. He saw these as motivating him to be 

more efficient in his teaching. It was Waxman's experience 

that a television studio classroom lent itself to multimedia 

presentations (Waxman 1988). Various aspects of teaching for 

television have potential for improving the teaching 

process. Several researchers, including A. Perlberg and 

G.R. Johnson, found evidence that participation in 

microteaching programs produced desired changes in teaching 

behavior (Dunkin 1985, 773). It seems reasonable to conclude 

that if a copy of one of an instructor's early classes were 

sent each semester to him or her with the request that it be 

reviewed, some improvement in the class presentation might 

occur. Faculty could determine how well the questions of 

students in the classroom could be heard, the degree of 

clarity of visuals, and the proficiency of the camera crew. 

When interviewed at NTU's headquarters in Port Collins, 

Marilyn Roberts, Director of Planning and Budgets, said the 

following about NTU, "When you are on the leading edge, you 

have no one to ask." This may be both the problem and the 

promise for NTU. The staff, administrators, and supporters 

have had to solve numerous problems, many of them unique, and 

yet have surpassed many of the more ambitious dreams of the 
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institution's founders. There are many problems still 

awaiting solution. But the promise of revising beliefs about 

education, particularly distance education and the external 

degree exists. 



CHAPTER V 

IMPLICATIONS OF NATIONAL TECHNOLOGICAL 

UNIVERSITY FOR COLLEGE AND 

UNIVERSITY TEACHING 

Impact on Traditional Graduate Schools 

Several realities are faced by industrialized and 

emerging nations today and may soon become relentless forces 

behind education: 

1. more education will be necessary for more jobs than ever 

before; 

2. many jobs will change drastically in nature or become 

obsolete; 

3. due to more nations and more people in those nations 

becoming involved in manufacturing and industry and 

other commercial ventures and because of the ease of 

communication/ the information base of almost every 

occupation will expand rapidly; and 

4. the ability of a nation's companies to remain 

competitive will be crucial not only for the survival of 

those companies but for the economic survival of the 

nation (Fuchsberg 1986). 

Postsecondary education is becoming, for many, a life-

long process. Some factors, however, are reducing the 

probability that college graduates will continue their 

149 
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education through one or more additional years to receive a 

graduate degree. The cost of education is rising, and many 

who have completed baccalaureate degrees have done so with 

the aid of loans and are reluctant to assume any additional 

financial burden {Evangelauf 1988). Those in high demand 

areas such as engineering and computer science are enticed to 

enter the work force by companies desperate for technical 

professionals and offering high salaries. 

The problem is aggravated by the fact that what is 

needed is not just more education but current knowledge. 

Even engineers who continue their education through a 

master s or doctoral program find their needs for additional 

education are reduced but not eliminated. Demographic 

trends, at least in the United States, demonstrate that 

people still desire families. For many single parents and 

parents who share the burden of financial support and child 

care in the family, driving several miles to a university to 

take classes two or three times a week is not a viable 

option; neither is giving up one's income for a few semesters 

to go back to graduate school. 

NTU offers solutions for all of these problems. Corpor~ 

ations can hire the engineers with baccalaureate degrees that 

they so badly need while at the same time giving them the 

opportunity to continue their education in engineering, an 

education which will benefit both the company and the 

employee. Employees can take courses without leaving the 
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work site or adding many more hours to their work day. While 

the company has the expense of the education, they can count 

on a return on their investment in the engineers' abilities 

to make immediate application of their studies as well as it 

improving their long-range productivity. Fringe benefits for 

the company should come in the form of employee loyalty and 

satisfaction. The possibility of pursuing a graduate degree 

should be an incentive for a college graduate to choose to 

work for and stay with a company that makes this possibility 

available. 

Many graduate schools offer televised instruction at 

worksites in their area. NTU has the obvious advantage over 

these universities with local area networks in that for NTU 

the geographical location of the site is of no consequence. 

Without satellite networks or the use of videotaped 

instruction, graduate schools with local area networks are 

restricted to a geographical area of a few miles radius. 

Another major advantage of being a student at NTU is that 

students who are transferred to another site, even in the 

middle of a semester, can continue working on a degree with 

no interruption. The success that NTU has had in organizing 

a cooperative effort among leading engineering graduate 

schools might, however, stimulate similar initiatives on the 

part of other institutions. A consortium of universities 

with graduate business schools or graduate work in health 

science, for example, might be formed which could work toward 
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offering a core of-common courses if not totally compatible 

curricula so that students could transfer credit from one to 

another with relatively little loss. Increasing the number 

of hours that could be transferred from one member of the 

consortium to another would benefit all the institutions by 

benefitting the students. 

Because students are applying information as they learn 

it or have the opportunity to see it applied, they are more 

likely to access the deep structure of information, the 

underlying semantic connections {Chacon-Duque 1985). 

According to Ference Marton and Lennart Svensson, students 

with an intrinsic orientation, those who are interested in 

content and application of material, tend to develop study 

skills which lead to improved cognitive processing. 

Consequently, it is probable that while students who are 

working full time have less time to give to studies, that 

study leads to a fuller understanding. 

The variety of courses and instructors that NTU offers 

would be hard to duplicate with a more traditional structure. 

Many corporations and students cite the opportunity to take 

what they want from some of the best people in the field as 

being a principal reason for being associated with NTU (Fiske 

1985). The possibility has existed for quite a while for 

institutions with facilities to receive satellite trans-

missions to have guest lectures via teleconferencing, but it 

has been underutilized. Interest is increasing, however. 
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The number of colleges and universities who are members in 

the National University Teleconference Network (NUTN) grew 

nearly 80 percent in 1987 (Moore 1988, 1-2). This 

organization has supplied interactive teleconferencing 

programs originating at member universities featuring such 

people as Tom Peters, co-author of In Search of Excellence 

and Ron Zemke and Carl Albrecht, co-authors of the book 

Service America, to as many as 6,000 persons at a time 

located at 200 receiving sites (Boone 1987). Telecon-

ferencing allows students at institutions where the 

instructors are not major figures in the field, although 

possibly excellent teachers and more accessible than 

celebrities, to benefit from the occasional teaching and 

influence of an expert. 

Many benefits could result in greater cooperation 

between universities and between universities and other 

institutions and corporations. Steven C. Beering, President 

of Purdue University, speaking to the International 

Association of Universities, stated, "What is changing in 

America is the perception of the university as an entity 

separate from societal and economic forces. The ivory tower 

is being breached, circumvented, and even torn down. I think 

that on the ground where it once stood we shall shortly have 

a series of satellite dishes" (1985, 21). 
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Potential Impact on Traditional 
Classrooms 

As previously stated, instruction offered by NTU, as 

with most televised instruction, is principally an attempt to 

simulate the traditional classroom environment and to provide 

as good as or better instruction than is available in 

traditional institutions. While televised instruction lacks 

many of the interactive aspects of the classroom, NTU is 

learning about and encouraging some of the things that this 

mode of instruction does provide that facilitate or enhance 

the learning process and that traditional institutions might 

utilize. For example, students find the opportunity to 

review videotapes of the lectures helpful. Most instructors 

have had their lectures audiotaped by students in their 

classes. Many would not object to having their lectures 

videotaped and the tapes made available to students in a 

learning center. The availability of tapes would relieve 

instructors from many of the routine questions concerning, 

what did I miss when I was absent?," "what homework problems 

did you assign?," and "would you explain that case one more 

time? In addition, the videotapes of the lectures would 

provide instructors with an opportunity to view themselves 

and to critique the effectiveness of their classroom 

behavior, visual aids and demonstrations. 

Many instructors indicated in their interviews and 

survey responses that teaching for ITV requires planning in 

advance and with more precision than for on-campus classes. 
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Instruction, in general, would benefit from this kind of 

systematic planning where students have handouts in advance 

of a lecture, lectures are timed so that all necessary topics 

are covered, and graphics are prepared ahead and displayed on 

overhead projectors or computer screen rather than being 

hastily scrawled on the blackboard. As more instructors have 

the experience of teaching on ITV and more students take 

courses in that manner, it is possible that efficient, well-

planned presentations will be what students expect and 

instructors deliver. 

One of the advantages of NTU courses mentioned by stu-

dents and faculty is the opportunity that they present for 

students to learn from each other, particularly those who are 

working with applications of the subject under discussion. 

Students in traditional graduate school classrooms have less 

opportunity to learn from the experiences of other students. 

Their learning might be enhanced, however, by videotapes of 

persons working at jobs in related occupations describing and 

demonstrating their experiences. The National Science Foun-

dation made awards totalling $1.3 million in an experimental 

program to use ITV to incorporate practice into the engine-

ering curricula. Practicing engineers will be used as 

adjunct faculty to demonstrate facilities and equipment to 

students on videotape or via broadcast (Baldwin 1987b, 13). 

An opportunity to communicate with the worker via 
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audioconference of- simply telephone might add another 

dimension to the experience. 

The Potential for International Education 

It should be no surprise that almost since the inception 

of NTU it has been of interest to the international business 

community. American corporations with sites overseas were 

the first to pursue the possibility of broadcasting NTU 

courses to their foreign sites (Baldwin 1987a). Beering 

said that one of the ramifications of electronic education is 

the "global shrinking that satellite technology has made 

possible. Technically it is just as easy to transmit a 

lecture from Tokyo to Chicago as it is to send from Chicago 

to New York" (1985, 22). There are no plans, however, for 

NTU to open its membership to foreign universities nor to 

broadcast to foreign sites outside of the North American 

continent. Baldwin, president of NTU, would prefer to 

encourage foreign markets to develop similar universities 

overseas and then exchange courses. A good possibility does 

exist, in Baldwin's opinion, for Canada and Mexico to become 

involved in NTU. 

The principal inquiries about assistance in the founding 

of institutions similar to NTU in other countries have come 

from Japan and Europe. The University of the Air of Japan 

requested that a representative from NTU participate in a 

meeting in November, 1986 (Minutes Board of Trustees 1987a). 

The Mitsubishi Corporation wanted NTU to assist them with a 
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feasibility study for organizing a program through the 

University of the Air in Japan that would be similar to NTU. 

It was decided that NTU would assist by providing a model for 

the new institution but not in the sharing of any 

instructional information. 

In Europe a program modeled after NTU is being 

developed. The European Programme of Advanced Continuing 

Education (PACE) will be based on university and industrial 

cooperation and will link many corporations together in 

nearly a dozen European countries {Moore 1988, 4). A joint 

Europe-USA Forum was held 17-24 September 1986 in Palo Alto, 

CA, and White Plains, NY, sponsored by the European Society 

for Engineering Education and five corporations, British 

Telecom, Hewlett-Packard, IBM, Phillips, and Thomson. It 

was decided that the program would have two main functions: 

1. to provide via satellite, video, and other suitable 
means distance courses, both credit and noncredit, 
toward advanced degrees awarded by the participating 
institutions in fields such as computer science, 
software engineering, telecommunications, materials 
sciences, biotechnology, engineering, and 
engineering management; 

2. establish a network structure between industry 
and the higher education community allowing for 
flexible teleconferencing seminars and consul-
tations on a cross-European basis (Minutes 
Board of Trustees 1986). 

It is strongly believed by the supporters of PACE that 

it will facilitate the development of a strong continuing 

education community in Europe which uses information 

technology and is essential for the future of European 

industry and universities (PACE general report 1987, 4). 
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Like NTU, PACE is not a new university parallel to, or 

competing with, other institutions or organizations that 

provide continuing education but will complement them and 

will be a "new mechanism of developing their outlets on a 

transnational scale." One of the purposes of the Joint 

Europe-USA forum in September, 1986, was to examine and learn 

from American experiences in the fields of continuing 

education, university-industry collaboration, and the use of 

telecommunication technology. The PACE General Report 

states, The PACE proposal has drawn particularly on the 

lessons of the National Technological University which has 

been operating on a continent-wide scale since 1985. While 

this experience differs in many respects from what is 

suggested for the European Programme it certainly provided 

the crucial inspiration" (1987, 5-6). Leaders expressed a 

desire to ensure a close cooperation with American 

universities and corporations and to establish appropriate 

exchanges. 

At the Conference of the World Future Society, Education 

Section, held in Boston, MA, 28-31 October 1987, a 

demonstration of the feasibility of a Global University 

Consortium was undertaken by Global Information Services. 

(Utsumi 1987), a global distribution network of computer 

information and services. Prior to that Global Information 

Services had sponsored a multimedia teleconferencing series 

of peace gaming simulations held simultaneously in New York, 
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Honolulu, Tokyo, and at the Vancouver World's Fair in July 

1986. In addition to the peace games, interactive 

educational programs and courses transmitted via slow-scan 

television and computer conferencing were also demonstrated 

at these sessions. The demonstrations included New York 

University showing how it offers courses in Puerto Rico and 

audiences in New York, Tokyo, and Vancouver watching high 

school students in Hawaii and Tokyo meet together 

electronically for instruction in foreign language as part of 

a Global TELEclass of the State of Hawaii-University of 

Hawaii education program. 

The demonstration in Boston was designed to show how 

courses from American universities can be sent to many 

educational, business, research and governmental organ-

izations around the Pacific periphery via satellite. This 

included live television lectures from American universities 

arranged by NTU. It is the belief of Utsumi that this 

demonstration heralded the creation of a new global industry: 

the exporting of American education to overseas countries. 

This could become an educational and cultural exchange when 

scholars in overseas countries in turn offer courses for 

Americans via satellite. The proposal (Utsumi 1987) was 

accompanied by many supporting letters written by adminis-

trators of universities and executives of corporations all 

over the United States and the world stating their hopes for 

a Global University that might grow out of these efforts. 
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Jean Mayer, President of Tufts University, is another 

advocate of using satellites and telecommunications techno-

logy to improve worldwide communications among universities 

(DeLoughry 1988). Tufts recently sponsored a teleconference 

in which their students discussed the origins of the nuclear 

arms race with two panels of experts on the subject, one at 

Tufts and the other at Moscow State University in the Soviet 

Union. The cost of teleconferences between countries is too 

high to allow for routine exchanges between countries. It is 

not the distance that escalates the price but the tariffs 

that are imposed on the already high charges for satellite 

time. These charges could be avoided by launching satellites 

to be used strictly for educational purposes. Discussions 

are under way for a project in which three satellites devoted 

to educational use would be launched. One would be launched 

by Russia, one by Japan and one by a group of Western 

nations. 

NTU presents a model for achieving balance in an 

increasingly technology-based world. It provides the 

opportunity for balancing America's need for a better trained 

workforce and corporations' immediate needs for skilled 

professionals. NTU presents the possibility for balancing 

this nation's need for maintaining a competitive edge with 

the necessity to cooperate with and learn from other 

countries. Since instruction can be broadcast to any part of 

the United States and any size community, geographical 
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balance of educational resources is a real possibility. 

Important, too, is the need to balance the educational system 

that has served well in the past with innovative approaches 

to instruction in order to reach more people in the future. 

In addition, NTU offers an opportunity to balance profes-

sional education with home, family, and a career. It is 

possible that the kind of ingenuity that creates institutions 

that balance hi-tech with human needs is America's greatest 

strength. 



GLOSSARY 

Amplifier: A device placed at intermediate points in a 
communication system to boost or strengthen video or 
audio signals. 

Antenna: A metallic structure used to transmit or receive 
electromagnetic signals or waves. In teleconferencing 
terms, it is the primary component of an earth station 
used to transmit or receive video signals. 

Downlinki An earth station which receives signals from a 
satellite. 

Earth Station: Antennae and related electronic equipment 
which sends and receives signals from satellites; may be 
fixed (stationary), or transportable. 

Electronic mail: A system of electronic communications 
whereby an individual sends a message over telephone 
lines, via a keyboard, to another individual or group of 
people subscribing to the service. Messages are 
generally stored on a computer and forwarded to 
recipients when they request messages through the use of 
a data terminal or other keyboard device. Electronic 
mail includes computer mail and facsimile. 

Interactive telecommunications: A term used to denote all 
forms of interactive electronic media, including 
teleconferencing. 

Modem: An acronym for modulator-demodulator. A device that 
provides the appropriate interface between a communi-
cations link and a data processing machine or system by 
serving as a modulator and/or demodulator. 

Technical: Marked by or characteristic of specialization. 

Technological: Resulting in improvements in technical 
processes that increase productivity of machines and 
eliminate manual operations or operations done by older 
machines. 

Technology: Applied science; the totality of the means 
employed to provide objects necessary for human 
sustenance and comfort. 
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Transponder: The element on the communications satellite 
that receives transmission from earth (uplink), changes 
signal frequency, amplifies signal, and transmits to 
earth (downlink). 

TVRO (Television Receive Only): An earth station that can 
only serve as a downlink. 

Uplink: An earth station that sends television signals to 
the satellite. 

Videotex: An internationally accepted term for a medium of 
information distribution. It affords the possibility of 
electronic mail, graphics, color, and animation. Allows 
only limited group communication. 
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SUMMARY OF NTU SITE COORDINATOR INTERVIEWS 

FOR FALL 1984 CREDIT COURSES 

to yon?. 

Yas (9) No (0) 

Operations manual was helpful (6) 

Group or Individual viewing: Group (6) 

Individual (4) 

Tutor. discussion l«d.r, or facilitate: Tutor pro v I KM (2) 

Tutor not provided (7) 

Viewing facilities: Used conference room (5) 

Used dedicated classroom or viewing room (5) 

Laboratory and computer facilities: tfere provided (8) 

Not provided, not required (1) 

Library and reform* facilities, Available at the company (8) 

Available at local university (3) 

Did YOU racftlve cniirs* m̂ -farfwlg on + 

Vldeocassettes: Yes (8) No (!) 

Texts: Yes (8) No (0) 

Handouts: Yes (6) No (3) 

Examinations: Yes (6) No (3) 
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4« Marti tharn any technical nrnhtmns with +»>« ennrta m»+«rt»i«? 

Video quality: Yes (0) No (9) 

Audio qualIty; Yes (0) No (9) 

Texts: Yes (0) No (8) 

Handouts: Yes (1) No (8) 

Examinations: Yes (2) No (7) 

3* Dfrt YOU QTffftr tuxtl from the Tanna«*a« Brmit ftnmp»wyy 

Yes (7) No (I) 

Received good service (7) 

III1!! Wadft f n r •«+»»'•<!+«»• I nf 

Students Individually telephoned Instructor (8) 
Students telephoned Instructor In a group (1) 
Tutor telephoned Instructor (1) 
Instructor made site visit (1) 

7« Whnt was yntir role In coordfnntlno student*instructor >n+«rae+tr>n«? 

Coordinator Involved In Interaction (2) 
Coordinator not Involved In Interaction (7) 

•8 . Hurt Yfw In r n n t n r t n t h m v n n . . t urn +> 

Initiated by NTU (1) 
Initiated by site coordinator (6) 

Concerning delivery of materials (2) 
Concerning bllling (3) 
Concerning administrative problems (3) 



167 

9* Dld Yffli recBfve tfm support von requested from htu «+ . . .+ f v n 
Staff rn Fort Col I trie - < ^ | n r n ^ 

Yes (6) No (0) 

I g' the, C 0" r™ jffM"' WWW t" contact with ^von, ,+ + M 
university whart th» rnnrw rn-ffltna+ad? 

Initiated by un(varsity (3) 
Initiated by site coordinator (7) 

Concerning daItvery of materials (6) 
Concerning administrative problems (4) 

11. Were vou with +h« 

MTU: Yes (9) No (0) 

Originating university: Yes (8) No (!) 

—HOW CQUld thft course delivery mechanisms h« tmornv̂ rf? 

No Improvements needed (1) 
Current arrangements are good (3) 
Use satellite delivery (4) 
When satellite delivery Is avatlble, help remote sites practice 

using system before start of credit courses (1) 
Use electronic mall (!) 
Specify contact person at originating university who Is In charge of 

delivery of materials (3) s 

K " ! , ! 1 * CO??d,"ator a b o u + «Tter selected for tape delivery (1) 
send site coordinator course syllabus and timetable (!) 
Label content of materials more clearly (3) 
Have professor repeat questions asked during class (2) 
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—How CPU 1(1 Student-Instructor tntar«rHnn< ha 

No Improvements needed (3) 
Use satellite delivery (1) 
Be sure professor Is available at specified prearranged times (2) 
Have professor make a videotape acknowledging remote-site students 

and encouraging them to ask questions (1) 
Arrange a get-acqualnted video conference between professor and 

remote-site students (t) 
Be sure site coordinator or tutor Is Involved In return of homework 

and tests (1) 

14*—Ml see I lanaou« 

Return graded material sooner (4) 
University calendar and company calendar don't match wel l In terms 

of vacation schedules, etc. (1) 
Site coordinators should get copy of NTU course evaluation report 

to give the program validity with company management (1) 
Make academic advisors more easily available to help students select 

courses (1) 
The textbook Is very expensive (I) 
NTU should coordinate Its awarding of credit with GE's Internal 

engineer advancement program (1) 
NTU should coordinate Its awarding of credit with credit at local 

university (2) 
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SUMMARY OF MTU STUDENT QUESTIONNAIRES 

FOR FALL 1984 CREDIT COURSES 

Sites Hewlett Packard* Fort Collins, 00 
Hewlett Packard; Greeley, CO 
Hewlett Packard; LoveI and, CO 
Hewlett Packard; Rockaway, NJ 
General Electric; Daytona Beach, FL 
NCR; Cambridge, CH 

?h?«Yr" >1aY? nnY p r n h l f > m l n Qhtn In In? h»nrip»+« »«ythoak* 
th is rni,r*m7 

No (18) Yes (4) 

Had to call several times to get assignments . . . AD 60-B (1) 
Handout ate arriving caused week delay In completing course . . . 

55 15-F (2) 
Assignment and final exam mixed up . . . SS 15-F (1) 

2. Did ynii haya anv nroblem* with th« h « i i v . 7 o r ht«oi,y 
Y i flflQTBPfiSl 

No (10) Yes (12) 

Tapes late . . . SS 15-F (6) . . . AS 10-A (5) 
Tapes had technical problems . . . SS 15-F (3) 

—Did vou hnva anv nrnhlems »nri«r«+anHinq ,ur~>+to»« r r 
assiqnm«n+c? 

No (16) Yes (6) 

Assignments vague . . . AS 10-A (2) . . . SS 15-F (2) 
Misrepresented amount of math In final project . . . SS 15-F (1) 



170 

AM—Dfd VOU have any problems with the way your wrtttan assignments and 
tests wara processed? 

No (8) Yes (14) 

Turnaround much too slow ... AS 10-A (6) ... SS 15-F (5) ... 
AC 30-B (3) 

2. Dirt Yflll have nnv Problems with tha local facilities for tha course? 

No (18) Yes (4) 

TV screen too smaII ... Daytona Beach (1) 
Room too small ... Daytona Beach (2) 

A.—Dfd vour company nrovlda a tutor or discission leader? 

No (17) Yes (5) 

-Z*—Did VOU have anv problems In obtaining assistance from tha local 
tutor? 

No* (19) Yes (3) 

•Contains all answers from sites that did not provide tutors 
Tutor didn't know anything about subject (3) 

9« Did VQU have anv personal Interaction with tha course instructor? 

No (16) Yes (6) 

Called once ... AS 10-A (1) 
Called several times ... AS 10-A (1) ... AD 60-B (1) ... EP 32-E (1) ... 

SS 15-F (2) 
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'• n w i m i w m * I T O .iti. 

11 

No (20) Yes (2) 

U. of Arizona sent registration forms (1) 
Had to return bad tapes to U. of Massachusetts (1) 

1Q« Please describe any Other problems or frustra+lnns that von h»H |n 

*'!!!. tnstr"rtQrfi. sitft coord I n*tnr«. +i,tnr«r personnel about +ht< 

Got stuff from both MTU and U. of Arizona (t) 
Multiple Instructors on tape, some of whom left campus, made It hard to 

ask questions (1) 
Would like at least one conference call during semester (1) 
No Interaction between people taking course (1) 
Not enough Instructor office hours (t) 
Instructor didn't use media well (1) 
Need more Information on grading (1) 
Need more detailed course Information (2) 
Bad camera work (1) 

* 'jSt the thfnn(<i> VOU liked be*t about Tntarartfng with th» 
oeoolft whn hrruaht vou this cnur*a. 

Not appropriate (3) 
Able to get help from NTU (2) 
People really concerned and helpful (3) 
Convenience (2> 

12' '.'"I!8 e l^ t r f l l" r ^ 

Interact with vour tnstriirtnr tn future 

No (3) Yes (19) 

Would rather use telephone (2) 
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SUMMARY OF NTU INSTRUCTOR QUESTIONNAIRES 

FOR FALL 1984 CREDIT COURSES 

NTU courses taught Fa11 t984 semester: AC 30-B AC 40-A AD 60-B 
AD 70-A AS 40-A CA 30-D 
CC 22-A EP 20-A SP 20-A 
SS 15-F 

1 . D i d V O U have any problems w i t h t h e rial I v a r v n f mx+mr I a I « ; t o r w m o + a — < f ft 
s t u d e n t s - f o r t h e N T U e o u r c M v o u t m . f l h t ? 

No (9) Yes (1) 

Tape deliveries were usually late and got mixed up ... AD 60-B (t) 

2. Did VOU h a v e a n v o r o h l a m * I n w o r k f n f l with N 7 1 I «t»ff? 

No (10) Yes (0) 

Very helpful (1) 

5. Dfti vnu have anv personal Interaction with r«mnt—«it« tutor* or 
discussion 1 

No (4) Yes (6) 

I visited one site (1) 
Two telephone calls (1) 
Answered questions by phone (2) 

4. Did vou have nnv nroblems In worklno with ntu s!t« rnr,rHtn»tnr«? 

No (10) Yes (0) 
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S. Did YQU have nnv personal Interaction with N-ni «t,.H«nts at r««ftt« 
sites? 

No (5) Yes (5) 

I visited one site (1) 
Answered questions by phone (4) 

—PIMS9 riflftcrtbe any Other prohlems or fru«tr»trnn<{ that yn.i tn 
Inter act fnn with n«nnl» ahnnt tht« NTlJ 

Not appropriate (1) 
No problems (6) 
Some confusion about who was taking It tor credit (1) 
No Indication of when faculty would be paid (1) 
Like to have live feedback to monitor student progress (1) 
Had to deal with three different schedules (1) 

X»—Please list the thlnn(s) vou itkad h««t »h0ut interacting with Kmi 
students and the people Involved tn delivering this eoursa to NTU 
sites. 

More appreciative than regular students (2) 
Students we11 motivated (2) 
Students gave useful feedback on practical applications and teaching (2) 

8. Would vnu fat Wflltnn to u ™ ftl^tronlc mull nr gomnn t»r conf«r»nrlng t» 
Interact with NT1I students tn fntura 

No (2) Yes (8) 

Would prefer live, regular communication over audio/visual channel (1) 
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NTU EVALUATION PROJECT - PHASE I I I 

The F & W Psychometric Consulting Group wi l l design and conduct an 
assessment of the course delivery and student-Instructor Interac-
tion systems employed by NTll during the 1986-87 school year In a 

W l ' l . ! f f , i i t a + e comP»r'sons *11* data collected during 
sat!s?fetiL»a[!?+H wti~i S C h°° ' y ! 8 ? S \ Th® general level of student satisfaction with NTU courses and Instructors wil l also be 
assessed. 

During the two data collection stages of the project (December-
January and April-May), separate and distinct surveys wi l l be con-
ducted of three targeted populations: s i te coordinators, course 
Instructors, and credit students. The Instruments used for each 
survey wi l l be developed In cooperation with NTU and subject to 
their approval. J 

T h * J f I + * ^ c o o r ( n n 8 + o r s u r v «y * f " Include a l l NTU sites enrol lino 
questlonnafre^8 c o n d u c t e d by mall using a structured 

?™r.v#v o f c o u r s e , n s + ructors wil l Include the Instructors of 
a l l NTU credit courses and will be conducted by mall ut i l iz ing a 
structured questionnaire. 

The survey of credit students will Include a l l students enrolled 
for credi t In NTU courses and wil l be conducted by mall ut i l iz ing a 
structured questionnaire. A portion of the questionnaire wil l 
measure the general satisfaction of students with NTU courses and 
instructors using nine scales from a standardized form developed at 
Purdue University. 

Data for this project wilt be collected at the end of both the fe l l 
mti. *P|" ,n9 semesters. A brief Interim report wil l be submitted to 
wiu af ter tne fa i l semester surveys are completed. 

The f ina l project report wil l be submitted following completion of 
•me spring semester surveys. Content analyses will be conducted of 
a l l unstructured responses and stat ist ical summaries of alt Infor-
mation wi l l be prepared. The final report wi l l Integrate and 

i?. d a t a c o 1 , e c + e d f r 0 f f l a " sources during both semesters 
w i l l focus upon the streng-rhs and weaknesses of the various 

course delivery and student-Instructor Interaction mechanisms 
employed by NTU. The final report wil l also Include student rat -
ings of specific NTU courses and Instructors, as well as sugges-
tions and recommendations related to NTU policies and procedures. 
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PROJECT TIMETABLE 

October 1: 

F 4 W delivers to NTU I n i t i a l drafts of s i te coordinator, 
Instructor, and student questionnaires. 

October 15: 

F 4 W receives from NTU suggestions for revisions to survey 
Instruments, and names and addresses of a l l Individuals to 
be Included In the f a l l semester surve/s. 

December 2: 

F & W begins data col lect ion for f a l l semester surveys. 

February 28: 

F 4 W delivers to NTU Interim report based upon f a l l semes-
ter surveys. 

March 3: 

F 4 W confers with NTU to determine whether revisions of 
survey Instruments are necessary for spring administra-
t ions , and receives from NTU names and addresses of a l l 
Individuals to be Included In the spring semester surveys. 

Apr i l 1: 

F 4 W begins data col lect ion for spring semester surveys. 

August 1: 

F 4 W delivers to NTU f ina l project report. 
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NTU STUDENT QUESTIONNAIRE 

PLEASE COMPLETE A SEPARATE QUESTIONNAIRE FOR EACH NTU COURSE TAKEN DURING THE 
SPRING OF 1987. 

Name (Company). 

Site Location (City). (State). 

NTU number for course taken Spring 1987 

Read carefully each of the following nine statements about your NTU course, then 
select end circle one of the five alternatives! 
STBONGLY AGREE (SA) AGREE (A) UNDECIDED (U) DISAGREE (D) STRONGLY DISAGREE (SD) 

1. My Instructor was readily available for consultation. 

3. I understood what was expected of me In this course. 

4. Grades were assigned fatrly and Impartially. 

5. This course made excel lent use of television. 

6. Television reception was of good quality. 

7. My Instructor was always considerate of TV students. 

"SA -

2. My Instructor returned papers quickly enough to benefit me. SA -

SA -

SA -

SA -

SA -

SA -

8. Overall, this course Is among the best I have ever taken. SA -

9. Overall, this Instructor Is among the best teachers I have 
known. SA -

- U - D - SO 

- U - D - SO 

- U - D - SO 

- U - D - SO 

- U - D - SO 

- U - D - SD 

- U - D - SO 

- U - 0 - SO-

- U - D - SD 
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10. ^ ! l M s t 0 r * " d,!toCUSSl0n , e a d e r p r o v , d e d f o r t h , s course at your si te? 

11. Did you have any problems In obtaining course materials? 

TTZZ ^,TTTKY e S { ' ! , V ? S ' c h e c k +h® 1 7 1 ) 6 5 o f » t « r l a l s that were 
? t t ? o v e r a ' ' Importance of the problems on a scale of 1 to 10, 

with 1 being a minor problem and 10 being a major problem.) 

Broadcasts Syl labl Handouts Graded Homework RATE IMPORTANCE 
OF PR08LEMS 1-10 

video Tapes Textbooks Tests Graded Tests 
RATE IMPORTANCE 
OF PR08LEMS 1-10 

12. Did you have any problems with the local f a c i l i t i e s for the course? 
No • Yes (Explain) 

13. 
s ! S S J r ^ ^ ? « I 5 L a n y p rSi ' , e m S + h a + y o u h a d , n communicating with Instructors, 
s i t e coordinators, or NTU personnel about t h i s course* 

No problems 

14. Did you use AT4T Mall t o Interact with the course Instructor? 
— Yes „ No (Check reason) 

Not avai lable D idn ' t know how to use I t 
D idn ' t know about I t No arrangement to pay for I t 
Don't l i ke I t other 

15. How could the course del ivery mechanisms be Improved? 
•• No major changes necessary 

16. How could student- Instructor Interact ions be Improved? 
No major changes necessary 

17. Are you planning t o take other NTU courses? 
Yes No (Explain) 

18. Do you Intend t o pursue an NTU degree program? 
Yes No (Explain) 
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MTU SITE COORDINATOR QUESTIONNAIRE 

^ a m e — _ _ (Company) 

Site location (City) (State), 

NTU course(s) administered during the Spring of 1987 

1 • y^r responsibilities as an NTU site coordinator explained clearly to you? 

2. Were you pleased with the service you received from the NTU administrative 
staff? 
— _ Yes No (Oescrlbe) 

3. What Is your opinion of the "NTU Sponsoring Site Operational Procedures Manual"? 
„ Excellent _ _ l Needs Improvement (Explain) 

4. What Is the average number of hours per week spent administering NTU courses 
at your site? (Example! If you spend ten hours per week working with NTU 
courses and a member of your staff Is assigned fulI-time to that activity, 
the average number of hours per week that you should record Is 50.) 

Average hours spent on NTU per week 

5. Old you order texts from the Total Information Company? 
— No Yes (Evaluate service: POOR 1-2-3-4-5-6-7-8-9-10 EXCELLENT) 

6. What changes could NTU make to Improve their program at your site? 
No major changes necessary 



180 

7. What arrangements were made for student-Instructor Interactions at your site? 
(Respond by checking appropriate columns below.) 

TYPE OF INTFfWTHON 
USED 
AT SITE 

COSTS PAID BY 
COMPANY STl inPNT 

Student-Initiated telephone calls 
site-Initiated conference calls 
ATAT Mai | 
Other electronic mall 
txpress mall or overnight delivery service 
KeguIt 
0TR5F 
Other (list) 

mal l 
(list) 

8. Old you receive all of your course-related materials on time? 
— Yes _____ No (See below) 

If your answer to Item 8 was no, please list the courses with which you had 
problems; check the types of materials that were late; and rate the Importance 
of the problems to your operation on a scale of I to 10, with 1 being a minor 
problem and 10 being a major problem. 

LIST NTU NUMBER 
OF PROBLEM 
COURSE 

CHECK TYPE OF MATERIALS LATE RATE 
IMPORTANCE 

1-10 

ADDITIONAL 
COMMENTS 

(Cont. on Back) 

LIST NTU NUMBER 
OF PROBLEM 
COURSE 

Broad-
casts 

Video 
Tapes 

Text 
Books 

Hand-
outs 

Exami-
nations 

RATE 
IMPORTANCE 

1-10 

ADDITIONAL 
COMMENTS 

(Cont. on Back) 

-
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9. Were there technical problems with any of the course materials? 
No Yes (See below) 

If your answer to Item 9 was yes, please list the courses with which you had 
problems; check the types of materials that had technical defects; and rate the 
Importance of the problems to your operation on a scale of 1 to 10, with t belnq 
a minor problem and 10 being a major problem. 

LIST NTU NUMBER 
OF 

PROBLEM COURSE 
BELOW 

CHECK TYPE OF MATERIALS WITH PROBLEMS RATE 
IMPORTANCE 

1-10 

ADDITIONAL 
COMMENTS 

(Continue on Back) 

LIST NTU NUMBER 
OF 

PROBLEM COURSE 
BELOW 

Broad-
casts 

Video 
Tapes 

Text 
Books 

Hand-
outs 

Exami-
nations 

RATE 
IMPORTANCE 

1-10 

ADDITIONAL 
COMMENTS 

(Continue on Back) 

• 

10. Old you experience any problems with the originating universities? 
i No _____ Yes (See below) 

If your answer to Item 10 was yes, please list the courses with which you had 
problems; check the types of problems you experienced; and rate the Importance of 
the problems to your operation on a scale of 1 to 10, with 1 being a minor 
problem and 10 being a major problem. (Additional forms are provided on the next 
ppge for those who administered more than six courses.) 

LIST NTU NUMBERS FOR PROBLEM COURSES | | | 

USING APPROPRIATE COLUMNS, CHECK THE TYPES OF PROBLEMS ENCOUNTERED 
Instructor not available 
Calls not returned 
Too slow in returning homework 
Too slow in returning tests 
Graders' comments insufficient 
Uncooperative attitudes 
Printed materials not identified 
Broadcasts or tapes not identified 
Instructor a poor lecturer 
Poor television camera work 
Poor TV graphics or illegible writing 
Student questions on TV inaudible 
Other 
other 

• 

RATE IMPORTANCE OF PROBLEMS 1-10 



182 

NTll INSTRUCTOR QUESTIONNAIRE 

Name 

University 

NTU number for course taught during the Spring of 1987 

1. Old you have any problems with the delivery of materials to remote-site 
students for the NTU course l is ted above? 

No Yes (Explain) 

2. How could the course delivery mechanisms be Improved? 
No major changes necessary 

3. Old you have any problems In working with NTU staf f? 
No Yes (Explain) 

4. Old you have any problems In working with NTU s i te coordinators? 
No Yes (Explain) 

5. Old you have any problems working with NTU students at remote sites? 
. No _ _ _ Yes (Describe) 
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6. Please describe any other problems or frustrations that you had In Interacting 
with people about this NTU course. 

No major problems or frustrations 

7. Old you use AT4T Mall to Interact with MTU students at remote sites? 
Yes No (Check reason) 

Not available Didn't know how to use I t 
Didn't know about I t No arrangement to pay for I t 
Don't like I t Other 

8. How could student-Instructor Interactions be Improved? 
No major changes necessary 

9. Would you be willing to teach another NTU course? 
Yes No (Explain) 
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INTRODUCTION 

The F4W Psychometric Consulting Group was retained by National Technolog-
ical University to conduct an Independent evaluation of the Instructional sys-
tems employed by NTU during the 1986-87 school year. It was agreed that the 
F4W group would design their evaluation as a follow-up to studies conducted 
for NTU In 1984-85 and 1985-86 that: 

1. Reported and analyzed problems In the course delivery and 
student-Instructor Interaction hardware systems. 

2. Monitored and analyzed student-Instructor Interactions. 

3. Collected and analyzed administrative and organizational data 
from course administrators and Instructors. 

It was also agreed that the evaluation would Include student opinions about the 
quality of their Instruction and that the Information would be collected In a 
manner that would enable comparisons with similar courses taught elsewhere. 

PROCEDURES 

Three populations of Interest were Identified by NTU as sources of relevant 
data: students* site coordinators, and instructors. The students were employed 
at remote sites by participating companies and were enrolled for NTU credit; 
non-credit and auditing students were excluded from consideration. Site coor-
dinators were employees of the participating companies responsible for the lo-
gistical details of administering NTU courses. The Instructors were those 
faculty at member universities who taught NTU courses or who where primarily 
responsible for them. 

Data collection Instruments that focused on course delivery mechanisms and 
student-instructor Interactions had already been designed for each of the 
targeted populations and used for the 1985-86 surveys. These Instruments were 
carefully analyzed and revised. Nine Items were added from the Purdue 
University standardized course and Instructor evaluation system, CAFETERIA, 
that permitted comparisons with Purdue engineering courses taught by 
television and with Purdue engineering courses taught In a traditional manner. 
The sample questionnaires were submitted for review to NTU staff In August, 
1986. Revisions suggested by NTU were Incorporated Into the final versions 
that were used to collect data from the fall 1986 term. The same Instruments 
with appropriate modifications were used to collect spring 1987 data. 

Studant SurvAy 

The survey of NTU Credit students was conducted during December, 1985 and 
April, 1986 In conjunction with the collection of site coordinator data. Each 
site coordinator was sent printed questionnaires for students to complete 
after viewing their last lecture; the site coordinator also collected and 
returned the Instruments. In November, 572 student questionnaires were mailed 
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and 220 (39 percent) were returned. In March, 590 student Instruments were 
nailed and 253 (43 percent) were returned. The Results section contains a 
summary of student responses. Including Item response frequencies and 
percentages reported for each tern and for both terms coablned. Pertinent 
comments are reported along with the number of people who made the comment and 
the term In which It was made. Percentile rankings are also Included for the 
Purdue CAFETERIA Items. 

Site .Coordinator Survey 

A copy of the NTU Site Coordinator Questionnaire was sent In November, 
1986 to each of the 54 site coordinators who administered fall NTT) courses for 
credit students. The Instructions Included with the questionnaire asked site 
coordinators to complete and return the forms when students at their site had 
viewed the last lecture. A total of 31 completed Instruments were received 
for the fall term, representing a return of 57 percent. The dates on the 
Instruments were changed and the process was repeated In March, 1987 for the 
66 site coordinators with credit students enrolled. In an effort to ftnprove 
the percentage of returns, telephone calls were placed to all site coordina-
tors who did not respond by May 15 and duplicate sets of materials were sent 
where necessary. Thirty-eight completed questionnaires were received for 
the spring term representing a return of 58 percent. 

A summary of site coordinator responses Is presented In the Results 
section of this report. The summary for each Item Includes a tally of the 
responses obtained and response percentages reported for each term and for 
both terms combined. Pertinent comments are summarized and presented with a 
count of the number of people who made the comment and the term In which It 
was made. 

Instructor Survey 

MTU course Instructors were surveyed at the end of the fall and spring 
terms. In November, printed questionnaires were sent to the 45 professors at 
originating universities whose courses had been taken for NTU credit during 
that term. Twenty-nine (64 percent) of them returned completed Instruments. 
In March, questionnaires were mailed to the 60 professors who taught courses 
enrolling credit students during that term. A total of 35 (58 percent) of the 
Instructors completed and returned them. Instructor responses are summarized 
In the Results section. 

Combined Analyses 

Several analyses were conducted to Integrate findings from the various 
target populations. For the major Issues Involved In course delivery and 
student-Instructor Interaction, the viewpoints of the three groups were 
compared and contrasted. The data also were analyzed on a slte-by-slte basis 
to Identify site-specIfIc problems, then re-analyzed on a course—by-course 
basis to Identify course-specific problems. 
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FINDINGS 

r ® s u ' o f the student, s1te coordInator, and Instructor surveys are 
presented In detail at the end of this report. When data Is reported In 
tabular form for specific courses, additional copies of the tables sorted 
alphabetically by course and by Institution are provided In the Appendix. 

Student Survey 

In general, students rated MTU courses as equal to or better than Purdue 
graduate engineering courses offered throughout the state of Indiana by 
television. Most NTU Instructors were rated slightly lower than Purdue 
Instructors of televised courses* 

Percentile KTll Median Purdue TV 
Ranking— Scorn Had I an Scnot 

Overall 75 4.0 3.4 
Course 50 3.1 3.1 
Rating 25 2.5 2.8 

Overall 75 4.0 -4.0 
Instructor 50 3.3 3.6 
Rating 25 2.8 3.2 

Eighty-four percent of the students reporting did not have a tutor or a 
discussion leader for their course at the site, but only three mentioned that 
as a problem in their responses to other Items dealing with ways to Improve 
the course delIvery systems. 

Sixty-four percent of the students had problems obtaining course materials 
during the fall semester while 42 percent had problems In the spring. The 
problems with late materials are summarized below by type of materials. A 
listing of problems by course Is Included In Appendix C. 

£ail Spring <v«nhin«>i 

Broadcasts 26 21 ' 47 
Video Tapes 36 38 74 
Syllabi 28 20 : 48 
Textbooks 13 12 25 
Handouts 57 48 105 
Tests 23 24 47 
Graded Homework 92 54 146 
Graded Tests 73 41 114 

Since a majority of students had difficulty with late materials, an 
analysis was done by Institution to see If particular schools were creating 
more than their share of problems In this area. That analysis, which Is 
presented In the following table, was restricted to printed materials only and 
Included the return of graded homework and tests. It Is clear from the data 
presented that some universities performed much better than others. It 
remains to be determined how Institutional policies and/or procedures affect 
these matters. 
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NUM3ER OF PROBLEMS WITH LATE PRINTED MATERIALS* 
PER OOURSE AND PER STUDENT REPORTING PRESENTED 

BY INSTITUTION IN RESPONSE TO ITEM 11 IN STUDENT SURVEY 

11 tutIon 
No. of 
Courses 
Reported 

No. of 
Students 
Reporting 

Average 
Number of Student 
Problems per Course 
Offered 

Average 
Number of Student 
Problems per Student 
Reporting 

A 18 108 6.7 1.1 
B 6 19 5.8 1.8 
C 10 54 7.9 1.5 
D 8 19 1.3 .5 
E 10 37 4.1 1.1 
F 6 26 4.7 1.1 
6 3 27 9.3 1.0 
H 11 34 3.5 1.1 
1 3 3 1.7 1.7 
K 2 15 5.5 .7 
M 3 15 1.0 .2 
N 2 5 0 0 
0 4 20 4.5 .9 
P 5 10 2.6 1.3 
R 1 1 0 0 
S 2 2 0 0 
T 6 28 4.3 .9 
U 3 13 .3 .08 
V 1 2 1.0 .5 

Includes syllabi, handouts, tests, graded homework, and graded.tests 
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Eighteen percent of the reporting students had problems with their local 
site fac i l i t i es , most of which Involved satel l i te reception and off -air 
recording. Lack of equipment and scheduling were the next most frequently 
mentioned concerns. A complete l ist ing of problems by site Is provided In 
Appendix 0. 

Twenty-two percent of the student respondents encountered dif f icult ies 
communicating with their Instructors. Approximately half of the complaints 
centered around Insufficient off ice hours or other telephone scheduling 
problems. 

Only three percent of the reporting students used AT4T Mail. Not knowing 
about I t was the most frequently mentioned reason for not using I t followed bv 
lack of avai labi l i ty . 

• 

Forty-one percent of the students fe l t that some changes are needed In the 
course delivery mechanisms. Approximately one-third of those commenting 
requested faster delivery of materials, especially graded homework and tests. 

Twenty-eight percent of the student respondents suggested ways to Improve 
student-Instructor Interactions Including more Instructor office hours for NTH 
students, more live broadcasts with two-way communications, and more regularly 
scheduled telephone Interactions. 

Seventy-six percent of the responding students plan to take other NTU 
courses and 57 percent plan to pursue an NTU degree program. 

Site Coordinator Survey 

Site coordinators generally fe l t that their responsibilities were clearly 
explained to them, and they were unanimously pleased with the service they 
received from the NTll s ta f f . 

Sixteen percent of the responding site coordinators fe l t that the 
operational procedures manual needed Improvement. Size of the manual was the 
most frequently noted problem followed by dated material and Incompleteness. 

Half of the sites reporting spent less than 11 hours per week adminis-
tering NTll courses while the other half spent more. The average amount of 
time per week spent on NTU course administration was 17.6 hours per site. 

Eighty percent of the sites ordered textbooks from the Total Information 
Company and rated the company1s service as very good. 

Forty-eight percent of the responding site coordinators suggested 
Improvements that would help the NTU program at their location. Most 
requested was more timely broadcast schedule Information followed by better 
Identification of printed materials sent to sites and faster turn-around on 
homework. 

The most common arrangements for student-Instructor Interaction were 
student-Initiated telephone calls followed by express and regular mall, a l l 
paid for by the company. AT4T Mall paid for by the company was a reported 
service by nine respondents In the fa l l and ten In the spring. Two respon-
dents noted that I t "was a mess." 
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Fifty-four percent of the reporting site coordinators did not receive all 
of their course materials on tine and most of them felt the delays created 
serious problems. Thirty-five percent encountered technical problems with NTU 
course materials and 59 percent experienced problems with the originating 
universities. 

Instructor Survey 

The majority of Instructors did not experience difficulties with the 
delivery of materials to remote sites. Thirty-six percent did report problems; 
most frequently noted were slow mall, lost material, and slow distribution at 
the site. 

Thirty-three percent of the responding Instructors suggested Improvements 
In the course delivery systems. Improved computer mall was requested most 
often along with a reduction In the number of people handling materials. 
Sixty-seven percent fe l t that no major changes were necessary. 

Only one Instructor reported problems In worktng with NTU staff while 
three had problems working with site coordinators. Fourteen percent reported 
difficulties In working with students, most frequently citing slow responses 
as the problem. 

Eight percent of the responding-Instructors used AT&T Mall to Interact 
with NTU students. Host often mentioned as the reasons for not using I t were 
lack of knowledge, disaffection, and lack of availability. 

Most responding Instructors fel t that there were no major problems with 
student-Instructor Interactions. The thirty-five percent who suggested 
Improvements most often listed more live questlon-and-answer sessions, periodic 
telephone calls, and live reception as ways to improve the situation. 

All of the Instructors who responded were willing to teach another NTU 
course. 

Cnmhlnftri Anaty«s«s 

Both site coordinator and student data were reviewed to ascertain the 
existence of problems that might be'related to specific courses. A l ist was 
compiled of courses and Instructors rated lowest by NTU students In their 
response to Items 8 and 9 on the Student Questionnaire. This l ist was checked 
against site coordinator responses to Items 8 and 10 on their survey that 
dealt with delivery of materials and problems with originating universities. 
The lowest rated courses are listed in the following table along with the 
number of problems noted by site coordinators and the average Importance they 
attached to the problems. Importance was rated on a scale of one to ten with 
ten being very Important. 

I t is Important to remember that the student evaluations shown In the 
following table are highly questionable because of the small numbers of 
students reporting for each course. In general, the students rating each 
course should number ten or more and represent at least 80 percent of the 
course enrollment before much confidence Is placed In the results. 



190 

RESULTS OF 1986-67 MTU SITE COORDINATOR QUESTIONNAIRE 

ITEM ONE: 
Were your respons ib i l i t i es as an NTU s i te coordinator explained clearly to 
you? 

691 (25) Yes 111 (3) No i l l No answer FALL 
921 (55) Yes fll (3) No i H I No answer SPRING 
911 (60) Yes 91 (6) No I I I No answer COW I NED 

ITEM THQ: 
Were you pleased with the service you received from the NTU administrative 
s ta f f ? 

1001 (3Q? Yes o< <01 No 111 No answer FALL 
1001 (36) Yes 0* (0) No JJUl No answer "SPRING 
IQfll (68) Yes Ql (0) No 111 No answer C0WINED 

Excel lent, f r i e n d l y , extremely he lp fu l , hardworking <14—Fall, 4—Spring) 
We were seldom- Informed In a timely manner when transmissions were disrupted 

(1 -Fa l I ) -
As semester progressed, Boryl and Ellen advised us less frequently of course 

changes and re l i ed on out-of-date bu l le t in boards (1-FalI) 

ITEM THREE: 
What Is your opinion of the "NTU Sponsoring Site Operational Procedures 
Manual?" 

B6l„.(251 Excellent/Good 141 (4) Needs Improvement 121 No answer FALL 
831 (29). Excellent/Good 171 (6) Needs Improvement ill No answer SPRING 
fl4l (54 J Excel J ent/Good 161(10) Needs Improvement ill No answer COMB I NED 

I t ' s too bulky In binder (2 -Fa l l , 4-SprIng) 
Needs updating (1 -Fa l I , 2-Sprlng) 
I rare ly refer to I t . ( 2 -Fa l l ) 
Appears to be Incomplete (1-Fal.I, 1-Sprlng) 
Rather see t i t l e s on dividers than numbers (1-Fal l ) 
Less spec i f ic sections and more deta i ls for various logist ics (1-Fal l) 
Would recommend adding more detai led explanation of the drop policy for si tes 

receiv ing tapes. I .e . week star ts when tapes are received, not when they are 
shown (1-Fal l ) 

Abstracts In beginning of each section would help h ighl ight key points (1-Fal l ) 
Updates should be 3-hole punched (1-Sprlng) 
Section 22 Is rea l l y Informative (1-Sprlng) 
Former edi t ions had NTU s ta f f phone numbers (1-Spring) 
Contains too much unneccessary Info (1-Sprlng) 
Needs more c lear ly defined sections (1-Sprlng) 
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RESULTS OF 1986-67 NTU SITE COORDINATOR QUESTIONNAIRE 

ITEM FOUR; 
What Is thfe average number of hours per week spent administering NTU courses 
at your site? 

H .2 Average number hours 
19.4 Average number hours 
17.6 Average number hours 

JL No answer 
£ No answer 
1 No answer 

1 hour (2-Fal l ) 20 hours 
2 hours (3-Fal l , 2-Sprlng) 25 hours 
3 hours (1-Sprlng) 30 hours 
4 hours (1-Sprtng) 32 hours 
5 hours (1-Fal l , 5-Sprlng) 35 hours 
8 hours (1-Fal l , 2-Sprlng) 40 hours 
9 hours (1-Sprlng) 50 hours 

10 hours (9-Fa l l , 6-Sprlng) 55 hours 
12 hours (1-Fal l ) 60 hours 
15 hours (4-Fa l l , 6-Sprlng) 70 hours 
18 hours (1-Fal l ) 

FALL 
SPRING 
COM31 NED 

(4-Fal l , 3-Sprlng) 
(1-Fal l , 1-Spring) 
(2-Sprlng) 
(1-Sprlng) 
(1-Sprlng) 
(1-Fal l , 2-SprLng) 
(1-Fal l , 1-Sprlng) 
(1-Sprlng) 
(1-Fal l , IrSprlng) 
(1-Sprlng) 

ITEM FIYE: 
Old you order texts from the Total Information Company? 
(Evaluate service on a scale of 1-10 with 10 being excellent.) 

23< ( 7) No 77< (24) Yes 
( 7) No 821 (31) Yes 

20< (14) NO aol (55) Yes 

8.8 Average evaluation FALL 
fl*fl Average evaluation SPRING 
JL& Average evaluation COW I NED 
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RESULTS OF 1986-87 NTU SITE COORDINATOR QUESTIONNAIRE 

ITEM SIX (PAGE t ) i 
What changes could NTU make to Improve their program at your site? 

59< (17) No major changes necessary 41* (12) Made comments 121 No answer FALL 
46* (16) No major changes necessary 541 (19) Made comments 1 2 1 No answer SPRING 
_52l_JJ511 No major changes necessary 48< (31) Made comments H I No answer COMBINED 

Timely broadcast schedule Information—-enrolIments would Increase If we had class 
times prior to enrollment (2-Fall, 5-Sprlng) 

Have schools Identify homework sent to students and any other communlcations. I.e. 
course number etc. (3-Fall) 

Faster turnaround on homework (2-Fall, 1-Sprlng) 
Have colleges get course materials to sites quicker (2-Fall) 
Notify In advance by telephone If class cancelled or postponed (1-Fall, 1-Sprlng) 
Beryl should control bulletin boards on both channels—Format on Channel A best 

(2-Sprlng) 
More detailed course descriptions, especially background needed and prerequisites 

(2-Sprlng) 
Make clearer to students what days exams will be on and If there will be a broadcast 

(2-Sprlng) 
Have standard headers put on all broadcasts that Include NTU course number not Just 

school number, date of taping or broadcast, name of course, and lecture number 
(2-Sprlng) 

Far too many changes In schedule during semester (1-Fall) 
Never know who will answer NTU phone—would prefer to dial Individuals (1-Fall) 
We need to sell the program a little better (1-Fall) 
We need to get past first few weeks of semester without transmission problems 

(1-Fall) 
Getting better (1-Fall) 
Would help to get printed materials adjusted for time zones (1-Fall) 
More live programming during the day (1—Fa 11) 
Broadcast quality needs Improvement (1-Fall) 
On-line Information system is not useful (1-Fall) 
Some way for NTU students to Interact with on-campus students (1-Fall) 
Instructors should make more effort to Involve NTU students (1-Fail) 
Federal Express all class materials (1-Sprlng) 
Allow audit students to receive tests and answer sheets (1-Sprlng) 
Let NTll students answer questions during live broadcasts (1-Sprlng) 
Get price down so we can enroll more students (1-Spring) 
Provide updated videotape exchange listing prior to term start date (1-Spring) 
Course numbers on school handouts should correspond to NTU course numbers (1-Spring) 
Proctoring exams Is burdensome—don't schools have honor codes? (1-Sprlng) 
Classes held In middle of night discourage students (1-Sprlng) 
Update bulletin board more frequently—drop previous days—seme replays are not 

shown and all should be (1-Sprlng) 
Clarify how lecture numbers will correspond with tape numbers (1-Sprlng) 
Improve method of handling paper work for course—use rapid fax machines (1-Sprtng) 
Always schedule one or two live Interactive sessions for each course (1-Sprlng) 
Research seminars are very popular—keep them coming (1-Sprlng) 
Information about textbooks Is wrong (1-Sprlng) 
Quicker rebroadcast time (1-Spring) 
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RESULTS OF 1986-87 NTU SITE COORDINATOR QUESTIONNAIRE 

ITEM SIX (PAGE 2): 
What changes could NTU make to Improve the i r program at your site? 

I t would help I f Instructors had clear graphics, did not stand In front of them, and 
would repeat student questions (1-Sprlng) 

Clar i fy numbering.system for lectures <1—Spring) 
Broadcast on f u l l transponder (1-Spring) 
On-site assistance ( v i s i t ) and/or regular meetings by sa te l l i t e (1-Sprlng) 
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RESULTS OF 1906-87 NTH SITE COORDINATOR QUESTIONNAIRE 

ITEH SEVEN; " 
What arrangements were made for student-Instructor Interactions at your site? 

Student-Initiated telephone calls at company expense (26-Fall, 33-Sprlng) 
Express mall paid by company (23-Fall, 31-SprIng) 
Regular mall paid by company (25-FaM, 29-SprIng) 
AT&T Hall paid by company (9—Fa!I» tO-Sprlng) 

COMMENTS: AT&T Mall Is a mess (2-FalI) 
Site-Initiated conference calls at company expense <11—Fa11, 4-Sprlng) 
Other electronic mall paid by company (2-Fallf 4-Sprlng) 
Regular malt paid by student (1-Fall, 2-Sprlng) 
Direct computer link (2-Sprlng) 
Express mall paid by student (1-Fall) 
Student-Initiated telephone calls at student expense (1-SprIng) 
Invited professor to site (1-Spring) 
No answer (1-Spring) 
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RESULTS OF 1986-87 NTU INSTRUCTOR QUESTIONNAIRE 

1TFH ONE: 
Old you have any problems with the delivery of materials to remote-site 
students? (Explain yes answer.) 

67* (18) No 38* (11) Yes FALL 
(23) No 541 (12) Yes SPRING 
Ml) No (23? Yes OOWINED 

Hall slow (4-Fall, 4-SprIng) 
Material lost In transit (3-Fall, 1-Sprlng) 
Most problems at site—not distributed In timely fashion (2-Fall, 1-Sprlng) 
Downlink failure (1-Fall, 1-Sprlng) 
Minor problems (2-Sprtng) 
Handouts arrived too early (2-Sprlng) 
The continually changing registration made It Impossible (1-Fall) 
Problems with tapes (1-Fall) 
AT&T Shreveport address Incomplete In 11 sting—Colorado uplink didn't have 

syllabus (1-Sprlng) 
Lecture notes delayed because University unwilling to front cost (1-Sprlng) 
Not aware of three students at beginning (1-Sprlng) 

ITEM TWQ: 
How could the course delivery mechanisms be Improved? 

(17) No major changes necessary *1< £12) Made comments FALL 
74< (26) No major changes necessary 361 ( 9) Made comments SPRING 
67t (43) No major changes necessary 33* (21) Made comments COMBINED 

Improve computer mall (3-Fall, 1-Sprlng) 
Reduce number of people handling material (2-Fall, 2-Sprlng) 
Use overnight mall (2-Fall) 
Activate uplink at Northeastern (1-Fall) 
Activate uplink at Alaska (1-Fall) 
Make remote sites stay on schedule (1-Fall) 
Allow more lead time at both ends (1-Fall) 
Be sure site knows where to send stuff (1-Fall) 
Send copy of class list directly to Instructor (1-Sprlng) 
Faster method of processing homework (1-Sprlng) 
Need a consistent delay factor for NTU students (1-Sprlng) 
Visual both ways (1-Sprlng) 
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RESULTS OF 1986-87 NTU INSTRUCTOR QUESTIONNAIRE 

ITFM THRFF: 

Old you have any problems In working with NTU staff? (Explain yes answer.) 

'Iff! iff} Oj Yes FALL 
S jljj 3 f 1 } Y e s s p r , n g 

"°I "° Yes COMBINED 

Couldn't get Information on ATAT Mall (1-Fall, 1-Sprlng) 

UHLEQUB: 

wswJ?")haV0 W V p r o b , e m s ,n • o r k , B® " , t h m s I t« coordinators? (Explain yes 

Q7< S? Ti ^ Y e s ill No answer FALL 
9 S H m i IS ili I 9 5 No answer SPRING 

" ^ (3.). Yes 111 No answer COWSINED 

t w 2I2nIl d , s+ r ,5 u +« "aterlals In tjmely fashion (2-Fall) 
They didn't contact me (1-Sprlng) 
I bypassed them and worked directly with students (1-Sprlng) 

lIEMJEiiEs 
,n * o r l""» , i t h ™ «• ««<*• "t..t 

gjt ["! JS 2 H !S! I " H I No ansmr FALL 
l l \ !r!! . f i j*j Y 0 S ill No answer SPRING 

^ tftl Y«s ill No answer COKBINE 

Slow responding (2-Fall, 1-Spring) 
Delay In seeing lectures (1-Fall, 1-Sprlng) 
uldn t keep up with published schedule (1-Fall) 
One turned In no homework (1-Fall) 
J * asking for extension of deadlines (1-Fall) 
They want me to call but I have no budget (1-Fall) 

K S e A T 4 T M 8 M a n d o*wn'catlon was Improved (1-Sprlng) 
Some didn't have access to a library (1-Sprlng) 
Telephone calls were difficult (1-Sprlng) 
Some had trouble with audio on tapes (1-Sprlng) 
Computer problems at site (1-Sprlng) 
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RESULTS OF 1986-67 NTU INSTRUCTOR QUESTIONNAIRE 

ITEM SIX: 
Please describe any other problems or frustrations that you had In Interacting 
with people about this NTU course. 

82i (2?) No major problems ta< < *1 Made comments 121 No answer FALL 
{ 7 R ) No major problems 151 ( 51 Made comments 121 No answer SPRING 

B3< (50) No major problems 17< MO) Hade comments H I No answer COW I NED 

Delivery or return of materials (2-Fall) 
All sites need to be live (2-Sprlng) 
AT&T Mall system not available In Alaska (t-Fall) 
Just requests for extensions (1-Fail) 
I haven't gotten paid yet (1-Fall) 
M m having trouble deciding when NTU course Is completed (1-Fall) 
Students need to be aware of deadlines (1-Spring) 
Students have consistently complained about quality of video (1-Sprlng) 
Amount of xeroxing to sites—one copy should be sufficient (1-Sprlng) 

ITFM SFVFM* 

Old you use AT&T Mall to Interact with NTU students at remote sites? (Explain 
no answer.) 

HJLLil Yes 891 (2?) No U Q No answer FALL 
61 (2) Yes 941 (33) No Ifll No answer SPRING 
fll (5) Yes 921 (58) No ill No answer OOWINED 

Didn't know how to use it (6-Fall, 11-Sprlng) 
Don't like It (3-Fall, 7-Sprlng) 
Not available (5-FaII, 1-Spring) 
Didn't know about It (3-Fall, 2-Sprlng) 
Didn't want to (3-Fall, 2-Sprlng) 
No arrangement to pay for It (3-Fall, 1-Sprlng) 
Students didn't use It (2-Fall, 2-Sprlng) 
Not necessary (3-Sprlng) 
Don't have PC/software (2-Fall) 
Like/used other electronic mail (1-Fall, 1-Sprlng) 
Telephone was better (2—Spring) 
Couldn't get Information (2-Sprlng) 
No automated class list (1-Fall) 
Not enough time (1-Sprlng) 
Inconvenient (1-Sprlng) 
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RESULTS OF 1986-87 MTU INSTRUCTOR QUESTIONNAIRE 

ITEM FIGHT: 
How could student-Instructor Interactions be Improved? 

59< (13) No major problems 41< ( 91 Hade comments U 2 No answer FALL 
7Qj (21) No major problems 30< < <» Hade comments U U . No answer. SPRING 
651 (34) No major problems 351 (10), Made comments <191 No answer COfBINED 

More live question and answer sessions (3-Fall, 1-Spring) 
Periodic phone calls to/from students help (2-Fall, 2-Sprlng) 
Live reception at all sites (1-Fall, 3-Sprlng) 
Electronic distribution of print materials (2-Fall) 
Put more money Into long distance telephones (1-Fatl) 
Need to hear the student In class (1-Fall) 
NTU should provide an electronic bulletin board for each course (1-Fall) 
Students call Instructor at beginning of course to get acquainted (1-Sprlng) 
Need faster exchange of homework (1-Sprlng) 
Mall notes so they arrive before lectures (1-Sprlng) 
Ask for student feedback while course Is In progress (1-Sprlng) 
TA's should have phones (1-Spring) 
Easier handling of many phone calls each day (1-Sprlng) 

ITFM NINFs 
WouId you be wII11ng to teach another NTU course? 

IQQj (281 Yes Qj (Q) No H I No answer FALL 
1QQ1 (25) Yes Ql (Q) No 101 No answer SPRING 

• 1QQ1 (631 Yes Ql (Q), No ILL No answer COM) I NED 

Quality of students very good—I enjoyed having them (1-Fall) 
Have two courses listed for Spring (1-Fall) 
NTU Is great Idea—enjoyed working with NTU students (1-Fall) 
Everything went well—I want NTU to be successful and am willing to help It 

become successful I (1-Fall) 
Quality of NTU students not quite up to regular class but five are only a small 

sample (1-Fall) 
However, wouldn't teach a course with as much homework (1-Fall) 
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SUMMARY AND CONCLUSIONS 

The most significant findings of this study are: 

1. Seventy-six percent of all students reporting plan to take more 
NTU courses, an Increase of 5 percent over last year. 

2. Fifty-seven percent of the student respondents plan to pursue MTU 
degrees, an Increase of 12 percent over last year. 

3* °? , y i i5 . p e r c e n t o f "ttl# s t u ^ e n t s reporting cited bad experiences 
with NTU as a reason for not taking more courses, a decrease of 
1.2 percent over Iast year. 

4. One hundred percent of the Instructors responding are willing to 
teach another NTU course, an Increase of 8 percent over last 
year. 

5. The number of sites reporting technical problems with materials 
dropped from 59 percent In 1985-86 to 35 percent In 1986-87. 
Only 7 percent of the student respondents noted technical 
problems with NTU broadcasts and video tapes. 

The trend represented by these statistics Is both positive and consistent. 

Student respondents general ly rated NTU courses as equal to Purdue 
graduate engineering courses offered by television, but they tended to rate 
the Instructors lower. Considering the overall nature of student comments. I t 
would seem that -the more complex course delivery mechanisms employed by NTU 
create higher levels of frustration among students requiring Interaction with 
their teachers. Instructors of televised courses will always have to work 
harder to maintain the affection of students than their colleagues In 
tradltlonar classrooms, and NTU Instructors will have to work harder than 
their television counterparts In less complex systems. 

Slow turn-around on graded homework continues to be a problem for NTU, 
but progress has been made. Last year, 46 percent of the student respondents 
experienced diff icult ies with the return of graded material. This year, only 
31 percent had similar problems. 

A major drop has been noted In the percentage of NTU students taking 
courses with tutors or discussion leaders. From a high of 55 percent In 
1984-65, the percentage dropped to 19 In 1985-86 and to 16 In 1986-87. While 
the provision of less student assistance at the site may be an Inescapable 
consequence of small local enrollments, I t places Increased responsibilities 
upon NTll Instructors that should be noted. 

AT4T Mall was used less frequently by both students and Instructors. 
Last year, 6 percent of the students used the service as opposed to 3 percent 
this year. The number of Instructors using ATtT Mall dropped from 13 to 8 
percent. Many respondents expressed Interest In learning more about AT4T Mall 
but some who have used I t clearly don't like I t . 

. B a * * { "P°n t h * available evidence, I t would seem that the major problem 
facing NTU Is the timely delivery of course materials. Fifty-four percent of 
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the responding site coordinators did not receive all of their course-related 
naterlals on time, an Increase of approximately 23 percent over 1st year. The 
percentage of students reporting problems In obtaining course materials also 
Jumped from 33 to 52 percent, an Increase of 19 percent. Site coordinators 
most frequently mentioned handouts and examinations as the types of materials 
likely to be late. Students noted graded homework as most likely to be late 
followed by graded tests, handouts, videotapes, syllabi, tests, broadcasts, 
and textbooks In order of frequency. 

Considering the difficulties reported last year with broadcast delivery 
systems. It Is surprising to find that today's major problem Is the delivery 
of printed materials. It Is also surprising to note that these problems seem 
to be getting worse Instead of better. As solutions are sought, It might be 
well to study the courses that seem to have functioned flawlessly In this 
respect. (See*Appendix C.) The analysis of these problems by Institution 
reveals significant differences that should also be examined. 
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RECOMMENOATIONS -

National Technological University should: 

* Continue e f fo r ts to deliver video materials In the most timely manner 
When courses are delivered l ive or transmitted to sites on the same day 
that they are recorded, many types of scheduling problems are solved 
and the opportunities for student-Instructor Interaction are greatly 
enhanced. 

* Increase e f fo r ts to Improve the delivery of printed course materials 
to students. Since NTU must rely primarily on Instructors to accom-
pl ish these Improvements, better guidance Is required. Many of these 
problems Involve organizational matters that can be resolved with ad-
vanced planning. 

* Increase e f for ts to speed the grading and return of homework and 
tests. Consider establishing minimum standards for performance In 
th is and other areas. I t Is extremely Important for everyone In-
volved to know the procedures for shipping and receiving materials 
and for courses to be adequately staffed. 

* Continue to place more emphasis on Instructional design than on tech-
nological systems to resolve the most common student and s i t e coordi-
nator problems. Make more use of Instructional strategies that re-
duce the necessity for passing written materials between Instructors 
and students. Encourage universit ies to use Instructional designers 
In the course development process. NTU should also design and pro-
vide appropriate Instructional models for use by or iginat ing 
univers i t ies. 

* Continue to Improve and expand the use of the telephone for student-
Instructor Interactions. Stress the need for Instructors and/or 
teaching assistants to maintain and publish o f f i ce hours during times 
accessible to NTU students. Encourage Instructors to schedule con-
ference ca l l s , l ive broadcast review sessions, and to use answering 
machines* 

* Continue to work for Improved television production. Both students 
and s i t e coordinators regularly complain about the I l l e g i b i l i t y of 
Instructor wr i t ing, especially on certain surfaces. Camera work 
continues to be a problem as does the proper s lat ing of programs. 
The aud ib i l i t y of student questions Is a serious production problem 
that can be easily solved by having Instructors repeat student 
questions. Stress the need for Instructors to consider the special 
problems of NTU students and to address them In their lectures. I t 
would also help I f the Instructor could take NTU student questions 
during class. 
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Work to Improve the way si tes are no t i f i ed about schedules and 
schedule changes. A s ign i f i can t number of s i t e coordinators feel 
that Such Improvements would help enrollments. 

Continue t o stress the need for univers i t ies to c lear ly label 
materials and to Include the NTH course number on a11 printed matter. 

Review courses tha t have been recorded pr ior t o the semester In which 
they are offered and revise a l l pr inted materials to re f l ec t new 
schedules. 

Consider using the multiple-head VCR's that do an excellent Job with 
such special e f fec ts as pause and s t i l l - f r ame advance. These newer 
machines can great ly f a c i l i t a t e note-taking by students using video 
cassettes. 

Continue doing a11 the other things responsible for the major 
Improvements noted In t h i s study. 
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COURSE INSTRUCTOR 

ENROLLMENT STATISTICS 
BY COURSE 

1987 FALL 

COURSE NAME TOTAL CREDIT 
NUN ACE 

204 

PAGE 1 
11-12-87 

AUDIT DROP MALE FEMALE 

Nt* ACE NO. AVERAGE MO. AVERAGE 
AGE AGE 

AO -10C-01 

AE -10Y-01 

8R -01C-01 

BR *020*01 

8ft *071-01 

CA -100-01 

CA *149*01 

CA -60U-01 

CC -101-01 

CC -148-01 

CC -30N-01 

CC -60A-01 

CC -60J-01 

CC -61W-01 

CC -80N-01 

CC -838-01 

CC -84N-01 

CC -90F-01 

CM -10C-01 

CM -20W-01 

SARTAJ SAHN1 

J. VAGNERS 

SARTJ SANNI 

WILLIAM ECCLES 

RALPH HORVATN 

CARL LATINO 

CHARLES SIL10 

CHARLES WRIGHT 

ALLAN HAMBLEY 

PEYTON PEEBLES 

J. I. AUWON 

LEWIS FRANKS 

JAMES MCCLELLAN 

OUT R. L. SOHIE 

CHARLES BAKER 

PRAKASH NARAYAN 

RICHARO LEVINE 

C. L. NIKIAS 

OSCAR H. IBARRA 

TIM LINDOUIST 

INTRO TO DATA STRUCTURES 

PRINCIPLES OF DYNAMICS 

INTRO TO PROGRAMMING 

DIGITAL LOGIC DESIGN 

MICROPROCESSOR INTERFAC 

DIGITAL COMPUTER DESIGN 

OIGITAL COMPUTER DESIGN 

EMBEDDED COMPUTER SYS 

PRIN OF COMM SYSTEMS I 

NOISE IN LINEAR SYSTEMS 

OIGITAL TECHNIQUES 

DIGITAL SIGNAL PROC I 

OIGITAL SIGNAL PROC 

SIGNAL PROCESSING 

INTRODUCTION TO TELECOMM 

MULTI-USE COMMUNICATIONS 

DIGITAL TELEPHONY 

MOOERN SPECTRAL ANALYSIS 

INTRO TO AUTOMATA THEORY 

THEORY OF FORMAL LANG 

52 46 29.54 

1 0 00.00 

16 13 35.00 

17 10 31.60 

8 2 14.50 

14 12 25.08 

16 13 25.76 

6 27.00 

9 34.33 

5 27.60 

2 30.00 

3 28.00 

30 16 30.37 

1 0 00.00 

51 31.45 

1 47.00 

4 33.50 

3 25.00 

18 18 31.44 

4 4 27.50 

6 

13 

8 

4 

4 

64 

4 

6 

13 

6 33.83 9 

1 30.00 1 

3 40.66 2 

7 36.42 0 

6 32.00 1 

2 40.00 2 

3 31.00 2 

0 00.00 1 

4 27.25 2 

3 38.66 0 

2 36.00 4 

1 29.00 0 

U 33.71 . 16 

1 31.00 1 

13 35.69 6 

3 34.33 0 

2 27.50 0 

10 31.70 0 

0 00.00 1 

0 00.00 0 

40 30.95 

1 30.00 

14 35.50 

13 38.30 

4 33.00 

11 29.72 

15 26.66 

5 27.40 

12 32.00 

7 32.71 

4 33.00 

3 26.00 

27 32.40 

1 31.00 

49 33.97 

3 36.66 

6 31.50 

11 29.63 

13 30.76 

2 24.50 

12 27.00 

0 00.00 

40.00 

36.50 

29.66 

27.00 

1 28.00 

1 25.00 

1 34.00 

1 25.00 

0 00.00 

1 35.00 

3 27.66 

0 00.00 

13 31.00 

1 40.00' 

00.00 

33.00 

33.20 

30.50 

Note: The sum of the separate totals for males and females 
may not equal the total of the course because the separate 
totals indicate the number of students who reported a date of 
birth. 
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ENROLLMENT STATISTICS 

BY COURSE 
1987 FALL 

CM 

CR 

CS 

CS 

CT 

CT 

CT 

CT 

OS 

OS 

OS 

IF 

IF 

EF 

EM 

EM 

EM 

EM 

EM 

EM 

IC 

COURSE 

-40C-01 

•24H-01 

-20P-01 

•308*01 

•11F-01 

•15M-01 

•41W-01 

*81N*01 

•600-01 

•65U*01 

•70**01 

•IOC-01 

•15K-01 

-30G-01 

*10E-01 

•14E-01 

•30A-01 

- 31A-01 

•32A-01 

-40F-01 

- 01E - 01 

INSTRUCTOR 

J. B. ROSEN 

ARAM BUOAK 

JON MAUNEY 

C WRANOLE BARTH 

OUNCAN GLOVER 

EDWARD COYLE 

PETER E. CROUCH 

KAL WATSON 

H. KOBAYASHI 

A. V. POHM 

PRIM R. MENON 

EDWARD BARNETT 

MARTIN BARIFF 

L. BENNETT 

ROLANO SHACK 

JOHN A. REAGAN 

ROBERT MCINTOSH 

ROBERT MCINTOSH 

ROBERT JACKSON 

PHILIP SERAFIM 

BARRY JOHNSON 

COURSE NAME 

NUMERICAL ANALYSIS 

OPER AMPLIFIER CIRCUITS 

PROGRAMMING LANGUAGES 

THEORY OF LANGUAGE TRANS 

CLASSICAL CONTROL THEORY 

LUMPED SYSTEM THEORY 

NONLINEAR CONTROL SYS 

INTRO TO USE OF ROBOTS 

ADVANCED LOGIC DESIGN 

0IG1TAL SYSTEM DESIGN 

TESTING I D U G DIG SYS 

ENGINEERING COST ACCTNG 

FINANCIAL MANAGERIAL ACC 

ENGINEERING ECONOMY 

FIRST-ORDER OPTICAL OES 

OPTOELECTRONICS 

MICROWAVE ENGINEERING 1 

MICROWAVE ENGINEERING II 

ACTIVE MICRO CIRCUITS 

ELECTROMAGNETIC FIELDS 

ELECTRONIC PACKAGING PR I 

TOTAL CREDIT 

NUM AGE 

10 5 28.60 

23 16 27.56 

3 3 28.66 

9 7 28.28 

10 9 29.55 

1 1 24.00 

1 1 26.00 

10 8 26.62 

7 7 30.57 

1 1 24.00 

10 9 27.44 

28 26 29.34 

11 10 30.40 

8 7 31.14 

60 38 31.21 

12 7 35.00 

14 7 27.85 

3 3 29.33 

23 10 29.40 

9 4 27.00 

16 11 33.81 

AUDIT 

NUM AGE 

5 32.20 

7 29.57 

0 00.00 

2 41.00 

1 39.00 

0 00.00 

0 00.00 

2 53.50 

0 00.00 

0 00.00 

1 32.00 

2 39.00 

1 29.00 

1 27.00 

22 36.40 

5 39.60 

7 29.57 

0 00.00 

13 30.23 

5 36.60 

5 38.00 

PAGE 2 

11*12-87 

DROP K A L E 

N O . AVERAGE 

AGE 

9 31.00 

21 29.38 

30 .50 

28.62 

30 .50 

00.00 

26.00 

10 32.00 

6 31.50 

24.00 

28.00 

21 32.38 

8 31.37 

7 31.57 

50 34.76 

12 36.91 

10 30.80 

3 29.33 

20 31.50 

7 34.14 

13 34.92 

FEMALE 

N O . AVERAGE 

ACE 

25.00 

31.00 

25 .00 

51.00 

30 .50 

24.00 

00.00 

00.00 

25.00 

00.00 

27 .50 

26.83 

27 .33 

1 24 .00 

8 31 .12 

00.00 

31 .00 

00.00 

28 .50 

26.0,0 

36.00 
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ENROLLMENT STATISTICS 1987 FALL 

BY COURSE 
PAGE 3 

11-12-87 

• COURSE 

IC -02E-01 

IC -10H-01 

IC -15P-01 

IC -218-01 

IC -22C-01 

IC -40A-01 

IC -42C-01 

IC -50R-01 

IC -71H-01 

IC -710*01 

IC -90P-01 

IS -10A-01 

IS -200-01 

IS -20E-01 

IS -60V-01 

IS -700-01 

HA -20N-01 

NB -10T-01 

Mi -11M-01 

MB -30H-01 

MB -40A-01 

INSTRUCTOR COURSE NAME 

BARRY JOHNSON ELECTRONIC PACKAGING OES 

LI LI J, ROBINSON III-V SEMICONO MATERIALS 

PHILLIP RUSSELL SCANNING ELECTRON MICROS 

H. C. LIN INTEGRATED ft MICRO ELEC 

MICHAEL SHUR SEMICONDUCTOR PROPERTIES 

ADIT D. SINGH INTRO TO VLSI 0ES1GN 

GERALD SOBELMAN VLSI DESIGN I 

W. EISENSTADT ENG LG SCALE INTEG CIRC 

ARAM BUOAIC ANALOG INTEG CIRCUITS 

N. J. ALLISON SOL10 STATE ELEC I 

MICHAEL STEER COMP AIDED CIRCUIT ANAL 

PAUL R. COHEN INTERMEDIATE INTRO TO AI 

RONALD BONNELL KNOWLEDGE•BASED SYSTEMS 

JERZY ROZENBLIT INTRO TO KNOWLEDGE ENGIN 

ALLEN WAXMAN COMPUTER VISION 

RONALD BONNELL MACHINE LEARNING 

DANNY OYER STATISTICS FOR ENGINEERS 

BERNARD SARCHET MANAGEMENT FOR ENGINEERS 

CHARLES ELLIOTT PROOUCTION MANAGEMENT 

G. J. FRANCIS HUMAN RELATIONS CONCEPTS 

JEFF KOONCE INDUSTRIAL PSYCHOLOGY 

TOTAL CREDIT AUDIT DROP 

NUM AGE NUM AGE 

2 1 59.00 1 31.00 2 

8 4 35.75 4 38.00 0 

46 4 31.25 42 34.61 6 

2 2 33.00 0 00.00 0 

10 6 29.33 4 35.50 2 

10 9 31.55 1 51.00 1 

11 8 27.75 3 24.33 0 

7 6 25.16 1 32.00 0 

11 8 29.37 3 35.33 0 

2 2 26.50 0 00.00 2 

3 3 33.00 0 00.00 0 

63 43 30.18 20 38.05 4 

11 10 30.50 1 46.00 1 

7 6 30.33 1 50.00 7 

12 • 9 29.55 3 28.66 0 

2 2 29.50 0 00.00 2 

16 15 31.26 1 42.00 0 

50 42 31.95 8 35.00 4 

7 7 30.00 0 00.00 2 

17 16 31.43 1 45.00 2 

6 6 36.00 0 00.00 0 

MALE FEMALE 

NO. AVERAGE NO. AVERAGE 

AGE AGE 

2 45.00 0 00.00 

8 36.87 0 00.00 

34 34.44 11 33.72 

2 33.00 0 00.00 

10 31.80 0 00.00 

10 33.50 0 00.00 

8 28.00 3 23.66 

4 27.25 2 25.50 

10 31.30 0 00.00 

2 26.50 0 00.00 

3 33.00 0 00.00 

46 33.47 17 30.52 

10 32.40 1 27.00 

6 34.83 1 23.00 

11 29.90 1 23.00 

2 29.50 0 00.00 

14 32.78 2 26.00 

37 33.24 13 30.15 

7 30.00 0 00.00 

15 32.26 2 32.00 

5 38.40 1 24.00 
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ENROLLMENT STATISTICS 

BY COURSE 

1987 FALL 

COURSE 

MB -50L-01 

HB -80G-01 

MB -80M-01 

M8 -90S *01 

NT -02H-01 

PO -52P-01 

PD -710-01 

OM -10G-01 

QM -20H-01 

SE -10A-01 

SE -10F-01 

SE -20S-01 

SE -30P-01 

SE -SOU-01 

ST -40A-01 

ST -41A-01 

ST -50V*01 

TO -20H-01 

TO -35T-01 

TO -60S-01 

TO -700-01 

INSTRUCTOR 

ROBERT DEEN 

F. L. BENNETT ~ 

CHARLES ELLIOTT 

LARRY BENNETT 

CHARLES*HOUSE 

ABOEL FAHMY 

JOHN NA2EMET2 

F. L. BENNETT 

JOHN LABAOIE 

LORI A. CLARKE 

RONALO MOURANT 

WILLIAM S. JUNK 

E. F. GEHRINGER 

J.S. COLLOFELLO 

FRANCIS S. HILL 

FRANCIS S. HILL 

JOSHUA ETKIN 

JOHN SNYDER 

H. E. METZNER 

DONALD HABER 

KEN CASE 

COURSE NAME 

ENGINEER, LAW i ENVIRON 

ENGIN MGMT CAPSTONE PROJ 

ENMG CAPSTONE PROJECT 

SPECIAL TOPICS 

FOSTERING CREATIVITY 

COMPOSITE MATERIALS 

ADVANCED MANU SYS DESIGN 

OPERATIONS RESEARCH 

LINEAR PROG & NETW FLOWS 

SOFTWARE ENGINEERING 

SOFTWARE ENGINEERING 

SOFTWARE METRICS 

OBJECT-ORIENTED LANGUAGE 

SOFTWARE RELIABILITY 

INTRO TO INTER COMPU GRA 

ADV GRA 4 COMP-AIDED DES 

COMPUTER COMM & NETWORKS 

DEMAND ANALY SALES FOREC 

ADVANCED MARKETING MGMT 

PROJECT MGMT TECHNIQUES 

INDUSTRIAL QUALITY CONTR 

TOTAL CREDIT 

' NUM AGE 

4 3 37.00 

1 1 30.00 

1 1 38.00 

1 1 39.00 

20 11 35.54 

7 5 29.80 

14 5 25.40 

20 19 32.10 

5 2 29.50 

28 25 30.04 

30 24 28.83 

4 3 29.00 

59 20 30.15 

11 4 24.50 

43 36 28.94 

10 9 27.22 

24 15 28.46 

3 0 00.00 

8 7 36.85 

3 3 30.33 

10 10 33.20 

AUDIT 

NUM AGE 

PAGE 4 

11-12-87 

PROP 

1 33.00 

0 00.00 

0 00.00 

0 00.00 

9 36.77 20 

2 40.00 1 

9 34.33 

1 43.00 

3 33.00 

3 31.33 

6 34.16 

1 36.00 

39 31.74 

7 31.42 

12 37.16 

1 24.00 - 0 

9 27.00 2 

3 25.66 0 

1 23.00 0 

0 00.00 1 

0 00.00 0 

2 

2 

0 

1 

3 

0 

3 

2 

2 

TO -71E-01 D. KECECIOGLU RELIABILITY ENGINEERING 2 32.00 6 43.50 

HALE FEMALE 

NO. AVERAGE WO. AVERAi 

AGE AGE 

3 3 7 . 0 0 

0 00.00 

1 38.00 0 

1 39.00 0 

17 37.41 3 

7 32.71 0 

11 35.18 2 

18 32.83 2 

5 31.60 0 

18 32.38 

25 31.56 

4 30.75 

46 33.26 

5 32.80 

36 31.86 

8 27.50 

13 31.23 

2 26.00 

7 36.85 

3 30.33 

9 34.00 

7 4 2 . 0 0 1 3 1 . O C 

GRANO TOTALS 1190 823 30.29 367 34.30 137 958 3 2 . 6 2 2 0 7 2 9 . 7 C 

GRAND TOTALS OF ALL TERMS 9 5 8 3 2 . 6 2 2 0 7 2 9 . 7 C 
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QuesJtions for Interviews of Personnel at NTU Headquarters 

November 12-13, 1987 

1. Do you see interest in NTU growing? 

2. Are any new programs proposed? 

3. Why was the offering of the B.S. and Ph.D. excluded from 
the charter? 

4. What research is NTU doing and has it done in the area 
of educational technology? 

5. How much interaction is occurring 
(a) between students and faculty? 
(b) between students at different sites? 

6. How much is electronic mail being used? 

7. There are several institutions that are members of AMCEE 
that are not participating in NTU. Why not? 

8. How did you feel about the accreditation process? Did 
you feel that the accrediting team had an understanding 
of the university? Do you feel that they asked the 
right questions? 

9. What have been the major obstacles to the development 
and growth of NTU? 

10. Do you feel education at NTU is cost effective? 

11. Do you see NTU as a pace-setter? Have other groups 
shown interest in doing something similar? Who? 

12. Any special attention to the goals of critical thinking 
and communicating effectively? 

13. How does education at NTU emphasize studying the impact 
of technology and technological development upon society 
and the importance of values? 

14. Who decides what the curriculum is and what the course 
content is? 

15. If a student decided to get a degree from a non-
participating university, would the course transfer as a 
NTU course? Has there been any difficulty in this area? 

16. What is the relationship between NTU and AMCEE? 

17. Are any courses packaged for reuse in another semester? 
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18. What its the role of the Academic Coordinator? 

19. Is there any in-service training for faculty or site-
supervisors? Are there any special instructions to 
faculty on presentation of material or evaluation of 
students? 

Do site coordinators report regularly and do they have 
official duties? 

21. How does a student do library research? 

22. What are the long range plans? 

23. What do you feel is NTU's most pressing need? 
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Questions Mailed to Administrators at NTU Headquarters 
February 1988 

For Lionel Baldwin, President, or Mark Bradley, Marketing 
Director: 

1. Has the new VP been chosen and if so, who is he and what 
is his background? (place and nature of last employment 
will be adequate) 

2. What is the role of the academic VP as to the academic 
executive committee and to the academic coordinator? 
How will the role of the academic coordinator change 
when an academic vice-president is on board? 

3. The accrediting team sited "Lack of depth in potential 
advisors in degree program" as a problem. What does 
this mean? 

4. Douglas Sjogren did a study of NTU grades in January 
1986. Who is he; where is he from? 

For Tom McCall, Director of Data Processing and 
Communications: 

1. Is it true that approximately one-third of the students 
watch courses during the actual broadcast? 

2. What happened to Accubeam proposal for ELAN (Educ Large 
Area Network)? 

3. For what percent of the courses is telephone questioning 
available during broadcast? Do students know whether or 
not it is available before registering? Do you see the 
availability of this increasing? 

4. What did IBM fund? What does an instructors work 
station consist of? Are they being used? By 
approximately what percent of faculty? 

For Marilyn Roberts, Director of Planning and Budgets: 

1. In the self-study, it appears that revenue is down in 
86-87 from 85-86 (and so are expenditures). Why? 
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Questions Used in Telephone Interviews 

Questions to advisors: 

1. What considerations are given in assigning a student an 
advisor? geographical proximity? area of interest within 
the program? 

2. After the student is given the name of his or her 
advisor, is it up to the student to initiate contact 
with the advisor? 

3. Is the student-advisor procedure dictated by certain 
procedures or is it pretty much up to the needs of the 
student? 

4. Do the advisors report on their advisees each semester 
to the graduate faculty or is it on an "as needed" 
basis? 

5. Have you had any requests from students to change 
advisors? 

Questions to faculty members: 

1. Concerning faculty/student interaction: 
(a) What is the approximate number of NTU students with 
whom you interact other than to receive or return 
assignments or tests? how often? 

(b) One student complaint is that faculty are slow to 
turn around assignments and homework. Do you think this 
complaint is valid? What do you think could be done to 
improve this situation? 

2. Concerning resources for students: 
(a) Have your students had any trouble locating library 
materials? 

(b) Do you modify your assignments because students may 
not have easy access to a university library? 

(c) Do your students have any difficulty finding access 
to the computer facilities or software that they need for 
assignments? 

(d) Do your students have any difficulty finding access 
to laboratory facilities that they need for assignments? 

(e) Do you think that students need tutors or more 
on-site instructional assistants? 
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3. Concerning class presentations: 
(a)" Do you teach differently during your broadcasts 
than you do untelevised courses? If so, explain. 

(b) How many courses had you done for ITV before you 
taught for NTU? 

4. What do you feel is NTU's most pressing need? What 
would you change about the operation of either the 
university administration or the operations at the 
sites? 

Questions to site coordinators: 

1. Concerning interaction between students and instructors: 
How often do students at your site contact their 
instructors? by electronic mail? by telephone? 

2. Concerning student resources: 
(a) Do you employ any personnel to serve as discussion 
leaders, monitors, or tutors? If so, how many and what 
are their responsibilities? 

(b) Do you think that students need more tutors or 
on-site instructional assistants than are currently 
available? If yes, for what purpose? 

(c) Have your students had any trouble locating library 
materials? Have you ever been called on to assist them 
in locating library materials? 

3. What do you feel is NTU's most pressing need or what 
would you change about the operations of the university 
administration or the site operations? 

Questions to administrative contacts: 

1. Is it necessary for faculty to have prior experience 
teaching on instructional television before they are 
assigned to teach courses for NTU? 

2. Do you provide any special training for faculty who teach 
on ITV? If so, what is the time involved and nature of 
the training? 

3. One student complaint is that faculty are slow to return 
assignments and homework. Do you think this complaint is 
valid? What do you think could be done to improve this 
situation? 
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4. What do you feel is NTU's most pressing need or what 
would you change about the operations of the university 
administration or the site operations? 

Questions to students: 

1. Concerning faculty/student interaction: 
(a) How often do you interact with your NTU 
instructors? by phone? during live broadcasts? during 
office hours? by electronic mail? other? 

{b) Have you had difficulty in trying to contact an 
instructor? 

(c) One student complaint is that faculty are slow to 
turn around assignments and homework. Do you think this 
complaint is valid? What do you think could be done to 
improve this situation? 

2. Concerning resources for students: 
(a) Have you had any trouble locating library 
materials? 

(b) Have you had any difficulty finding access to the 
computer facilities or software that you need for 
assignments? 

(c) Have you had any difficulty finding access to 
laboratory facilities that you need for assignments? 

(d) Do you think that students need tutors or more 
on-site instructional assistants than are currently 
available? 

3. Do you watch the classes live or tape-delayed? 
If tape-delayed, have you ever participated in a live 
broadcast session for questions and answers? How often? 

4. What do you feel is NTU's most pressing need? What 
would you change about the operation of either the 
university administration or the operations at the 
sites? 
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