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An Introductory Course on M, 
Worth Exporting 

by Richard F. Walters 

Introduction 
Mis growing in popularity in many application fields, but it 
has not yet achieved widespread recognition in universities 
and colleges. The few campuses where it has been introduced 
are those with faculty or staff long familiar with the language 
and aware of its benefits. The number of new "converts" in 
academia to the value of the language is indeed few. 

-I_ 

W e could postulate many reasons for the relative lack of ac-
ceptance of Min an academic setting. Without question, the 
limited availability of M prior to the proliferation of personal 
computers was a factor. M required dedicated minicomputers 
in most implementations and this alone was a major deterrent 
to academic settings where it enjoyed, at best, a secondary 
role. Even when it became more widely and conveniently 
available, many thought that since the M language was al
ready a decade or two old its features might be outdated. Per
haps even the intemperate rush to the relational model led 
many computer scientists to ignore M because it represented 
the old hierarchical structure. 

M has many features that make it ideal as an introductory 
language for people with no background in computers. A re
cent experiment to use M in introductory computing classes 
at the University of California, Davis, has become quite suc
cessful, so much so, that we think it may serve as a model 
for courses elsewhere. This article summarizes the basis on 
which that course was developed, to describe its components 
and the role M plays in the course, and to show how this 
experience might be extended to larger enrollments and other 
campuses. 

Background 
Introductory computer courses tend to focus on one or more 
of three general areas: 

• Knowledge of how computers work, including some his
torical perspective; 
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• "How to" courses on the use of computers in various fields 
(word processing, spread sheets, databases, etc); and 

• Introduction to computer programming. 

Available textbooks reflect the orientation of their authors in 
these respects. Many designers of introductory courses em
phasize a need for hands-on training. Patterson claims that an 
introductory course must have hands-on elements including 
programming in order to be successful, as exemplified by 
the textbook he and his colleagues have published.[1] Other 
introductory courses focus on historical perspective with a 
lesser focus on applications. [2,3] Finally, some courses 
focus almost exclusively on programming and pay minimal 
attention to the history of computing and no treatment of com
puter applications such as word processing.[4] 

On the Davis campus, all three types of introductory com
puter classes exist. The College of Agricultural and Environ
mental Sciences, the "Applications of Microcomputers in 
Agriculture" course introduces students to applications, but 
does not cover programming or an extensive review of com
puter history and components.[5] The Department of Com
puter Science offers two courses. The first is an introductory 
programming course for nonmajors based on Pascal. The sec
ond course, described in this article, covers all three basic 
concepts (historical perspective, applications, and introduc
tion to programming). 

There is still room for a course that meets all the needs of an 
introductory computer course as outlined earlier and at the 
same time presents M as a language of choice for such a 
course. There is a course that introduces computers to non
majors, ECS 15. This article traces the development of the 
course and describes the general format and content, includ
ing the use of M. It also presents some of the teaching tech
niques used in presenting the course and concludes with some 
suggestions on how to expand the course for wider use at 
Davis and elsewhere. 

Course Design for ECS 15 
The University of California requires all undergraduate ma
jors to take a number of general education courses outside 
their major area of interest. Courses approved for this desig-
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nation must incorporate a number of features, one of which 
is a term paper. ECS 15 meets those requirements, while 
serving its principal purpose to demystify the computer. 

The goals of ECS 15: "Introduction to Computers" include 
all three general areas described earlier. The decision was 
made to exclude discussion of database systems from the 
course because it would require more in-depth background 
than could be presented in a ten-week academic quarter. In
stead, a second, upper-division Gunior-senior level) general 
education course on database systems will be presented for 
the first time during the 1994 winter quarter. 

The inclusion of programming to the 
extent that students can understand 

code written in M might be considered 
controversial. It seems, however, that 

individuals who understand how 
programs are written, even in a limited 

way, will be more effective in 
communicating with programmers in 

future dealings. 

The course is a four-unit class, with three lectures and one 
three-hour scheduled laboratory each week. The lectures 
present an introduction to computer components (hardware 
and software), typical applications of computers, concepts 
of programming, and the impact of computing on society. A 
set of lecture notes covering the material presented in the core 
lectures is available for student access; students can print the 
notes as soon as they gain experience in using a word-pro
cessing package taught in the laboratory exercises. 

There are nine scheduled laboratories during the ten-week 
academic term. All sessions are completed using personal 
computers with MS-DOS in a computer classroom with thirty 
networked PS/2 systems. There is a comprehensive labora
tory manual to accompany the scheduled exercises, covering 
the following topics: 

• Introduction to DOS (one laboratory); 

• Introduction to WordPerfect (two laboratories); 

• Introduction to EXCEL (two laboratories); and 

• Introduction to Programming in M (four laboratories). 

The inclusion of programming to the extent that students can 
understand code written in M might be considered controver
sial. It seems, however, that individuals who understand how 
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programs are written, even in a limited way, will be more 
effective in communicating with programmers in future 
dealings. 

In addition to the lectures and laboratories, the course re
quires a 2,500-word term paper dealing with some aspect of 
the application of computers in their major field or some other 
application domain. This assignment should help students 
improve their writing skills, so there is a heavy emphasis on 
preparation, organization, and presentation of the referenced 
material. Students are required to submit three separate 
items: 

• A prospectus, about two weeks into the academic quarter, 
in which they describe the topic they plan to research and 
their initial evaluation of the availability of material; 

• A progress report, due the fifth week of class, in which they 
describe in greater detail the questions to be answered and 
references located to date; and 

• The final term paper, due two weeks before the end of the 
term. 

The prospectus and progress report are evaluated and re
turned in a timely manner to facilitate writing the final paper, 
which is also graded and returned in time to allow the student 
to make corrections and resubmit to recover up to half of the 
points lost in the first submission of the paper. 

A midterm and a final exam test the student on concepts intro-
~ 

duced in the lecture and laboratory. Weighting of the separate 
components of the course is as follows: laboratories, 40 per
cent; term paper, 25 percent; midterm, 15 percent; and final, 
20 percent. Students can also get extra credit for doing 
advanced work in laboratories and for submitting additional 
information on course-related topics during the quarter. 

The laboratory manual and class lectures have been improved 
with minor changes as suggested by students and teaching 
staff during the several course offerings. 

The text used in the class, in addition to the lecture notes and 
laboratory manual referenced earlier, is The ABCs of 
MUMPS.[6] 

Use of Mas an Introductory 
Programming Language 
Four laboratory exercises in the course are devoted to learn
ing basic programming concepts. An early version of UCD 
MicroMUMPS is used in conjunction with a shareware editor 
(Q edit) to allow the student maximum flexibility in moving 
between the editing and program execution environments. 
The first two laboratory exercises take students through sim-
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ple commands and the concepts of local and global variables 
and arrays, and they introduce the principal string-handling 
functions in M. The third laboratory introduces the idea of 
editing programs following a scripted scenario. The final lab
oratory presents a problem requiring the students to design 
and implement their own M routine, using $ORDER and other 
more advanced features to demonstrate the understanding of 
execution flow control and manipulation of M hierarchical 
arrays. By the end of these fourlaboratory exercises, students 
have a good grasp of the fundamental actions that a computer 
performs, and they learn the importance of manipulating non
numeric data. This knowledge is reinforced by the final ex
amination, which includes a program in M, handed out one 
week before the examination, about which students must an
swer questions on execution flow, the purpose of different 
commands, and elements of the syntax of the program. 

The overall course design appears to meet the underlying ob
jective of demystifying the computer for students who may 
have had some major reservations about computers in 
general. 

Our experience has shown M to be a highly useful language 
for teaching fundamental concepts of programming. The suc
cess of student performance in the final laboratory and in an
swering questions about the program included as part of the 
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final exam demonstrates that these concepts have been mas
tered by the vast majority of the students. They accept the 
value of computers in processing nonnumeric data, the type 
most of them are likely to work with in their respective major 
fields. The materials prepared for this course have served as 
a valuable resource for others wishing to learn M. Outside 
educators have requested and received copies of the labora
tory manual and the associated UCO MicroMUMPS code 
with specific routines as well as the Q edit program adapted 

The overall course design appears to meet 
the underlying objective of demystifying 
the computer for students who may have 

had some major reservations about 
computers in general. 

to permit students to toggle back and forth between the pro
gram and editing environments. Individuals using this mate
rial independently have reported their ability to learn M 
quickly and conveniently without requiring hands-on per
sonal assistance. Students using this independent approach 
have ranged from computer science majors to programming 
novices. 
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M is used by two of the three instructors who have taught this 
class since its inception in 1991. The third instructor uses 
SCHEME, a LISP dialect to introduce programming con
cepts. [7] Both seem to be accepted by students, but no de
tailed comparison has been made of the two methods. 

Pedagogic Techniques 
Some unusual techniques of this course appear to have aided 
its success. The instructor makes an effort to get to know each 
student by name, taking individual photographs at the start 
of each academic quarter. Electronic mail provides rapid 
feedback on student questions and comments. It also serves 
as the principal means of communication for announcements 
and general information. Students readily accept and appreci
ate the quick response afforded by this means of communi
cation. 

The instructor has also adopted a technique for rapid feed
back that was recommended by a national study of teaching 
effectiveness. [8] At the end of each lecture, students answer 
on paper two questions: "What is the most important point 
you learned in this class?" and "What is the most important 
unanswered question at the end of this class?" These com
ments are collated, summarized, and reviewed with students 
at the start of the next lecture. 

Using a technique proposed by Patterson, the laboratory ex
ercises each include a pretest, which must be completed and 
submitted in order for the student to enter the laboratory class
room, and a post test, with questions to be answered during 
the student's progress through the exercise. [9] This approach 
ensures that the student has prepared adequately for the labo
ratory exercise, and it offers a check on the know ledge gained 
in the laboratory. Students earn full credit for each laboratory 
successfully completed (as indicated by a satisfactory post 
test); hence, there is no competitive stress to outweigh the 
learning objectives of the laboratory exercise. 

One especially vital technique is that none of the teaching 
staff touches the students' keyboards. This removes the ten
dency for the instructor to "solve" the students' problems. 
Instead, the student is guided through steps to solve or correct 
the situation that led to a question. 

The interim steps required to complete the term-paper assign
ment were designed both to intervene early in the term-paper 
writing process and also to provide incremental guidance in 
effective preparation and submission of the report. Perhaps 
the most important component is giving the student an oppor
tunity to make corrections on the final paper. 

Examinations are deliberately designed to be learning experi
ences rather than threatening or recitative ones. Practice tests 
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are reviewed shortly before each real one is given; there are 
no multiple choice questions, only those requiring short an
swers. Questions give students an opportunity to think about 
new concepts for which course material has provided back
ground for analysis. 

Despite use of electronic mail, the instructional staff holds 
regular office hours. In addition, weekly sessions are held 
with the instructional staff to review material for the coming 
week and note revisions required from the week just com
pleted. 

Grading is not done on a curve. Students are informed that 
they are not competing against each other, but only against 
themselves. Opportunities are given for extra credit, but scor
ing is generally matched closely to an absolute percentage 
score: A equals 90 percent or better; B equals 80 percent to 
89 percent; and so on. 

These techniques have helped make the course personal and 
individualized despite large enrollments. Students respond_ 
positively to the individualized attention and contribute will
ingly by providing constructive feedback. 

Evaluation 
To date, the response to the course has been overwhelmingly 
positive. Numeric evaluations have averaged approximately 
nine on a scale of ten. Students reported that they have 
learned, and they appreciate the extra effort put forth by the 
instructional staff. They recognize that the course covers a 
large amount of material, but almost uniformly they agree 
that the course helped demystify the computer. Their reaction 
to the term paper depends on prior background, but even most 
upper-class students report having learned new techniques 
for term-paper writing. 

Students also report that, though they do not feel confident 
about writing programs themselves, the course has aided this 
process to the point that they would not feel intimidated by 
talking to a programmer about a proposed software problem. 

Another indirect measure of success is that many students 
recommend the course to their peers. Some students have 
requested that it replace other required introductory computer 
courses in their academic major. Several former students 
have volunteered to assist in the instruction of the course. 
Almost all students agree that a course of this type should be 
required for graduation from college. 

In short, the course seems to be meeting its goals in providing 
an effective learning experience for the students able to enroll 
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in it. The largest unmet need, however, is that of meeting the 
enrollment demand. This problem is discussed in the next 
section. 

New Modes of Learning 
The success of this class has led to increased demand beyond 
the capabilities of current instructional resources. This de
mand is expected to continue to increase. In fact, if one ac
cepts the notion that some form of introduction to computers 
is a necessary component of a college education, then the 
demand on this campus is likely to increase dramatically. Of 
the roughly four thousand entering freshmen each year, cur
rent estimates are that perhaps half of those students may not 
be getting instruction in use of computers. This estimate 
alone would suggest a need to expand enrollment to accom
modate the five hundred students or more per academic 
quarter. 

In light of this pressure to expand the offering, we have begun 
to explore ways'in which this course might be offered to a 
larger number of students in the future. New methods must 
be found to present the materials to students, using different 
means and different approaches to scheduling. These needs 
are by no means specific to this course. Many techniques pro
posed are widely applicable to other courses. 

The present format of the course (lectures, laboratory exer
cises, a term paper, and two examinations) is labor intensive 
in the specific areas of laboratory supervision and term-paper 
guidance and review. The course requirements are resource 
intensive in that they require scheduling of laboratories. 
Technical equipment is used in lectures (to demonstrate con
cepts, illustrate computer applications, introduce laboratory 
exercises, etc.), requiring a classroom equipped with net
work and computer-projection equipment. If the size of the 
class were expanded without changing its format, the number 
of suitably equipped lecture halls would become a limiting 
factor. 

Another resource that might become restrictive is access to 
the computer network. This is a matter of balancing the num
ber of lines available and the number of computers that can 
accommodate instructional applications. 

We have analyzed these potential bottlenecks to expansion, 
and after some reflection, we have concluded that the follow
ing six approaches need to be taken. 

First, videotaping lectures and demonstrations is essential. 
We nearly have completed a series of videotapes of many of 
the lectures in this course. Some already have been used in 
place of lectures (though the instructor remains in the class
room). We have found that the material presented by scripted 
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videotapes rather than by live lectures is better, partly be
cause of the ability to incorporate special material and graphi
cal effects. In addition, students can view tapes at times con
venient for their schedules. Additionally, having the material 
on tape permits more effective review of the material. We are 
working to make the tapes more broadly available, including 
checking out tapes, nighttime use of educational channels to 
broadcast the lectures on local cable television, and more so
phisticated online remote retrieval of the presentations. 

Second, such a course needs more effective mechanisms for 
the use of electronic mail and other network resources for 
course management and exchange of information. This is a 
broad topic that incorporates several smaller components, in
cluding distributing class information, providing more 
"WYSIWYG" (what you see is what you get) presentation of 
problems encountered by students or graphical information 
supplied by instructors, and developing suitable electronic 
forms for submitting class assignments. 

Third, the facility to give interactive, online assistance from 
a remote location is central to being able to do away with 
scheduled laboratories. If a student is able to receive,online 
help while doing an exercise at home, then one tutor or teach
ing assistant might be able to serve the needs of a much larger 
class enrollment. 

Fourth, more effective administrative solutions to review and 
report on term-paper and other comparably long written 
assignments need to be developed. Additionally, if all such 
assignments could be processed entirely electronically, 
rather than requiring hard copy, it would be very useful. 

Fifth, we need to package instructional material (laboratory 
exercises, lecture notes, and other material) in forms that can 
be accessed remotely without loss of quality of the material 
in comparison with hard-copy originals. 

Finally, capitalizing and expanding on certification and eval
uation procedures that can be done remotely via computer 
networks would round out the introductory course. 

Work has begun on several of these fronts. Videotapes have 
already been made introducing all the laboratories and pres
enting material from approximately half the lectures. Ex
tending the flexibility of the computer network is beginning. 
There are many components of this project. We expect by 
fall 1994 to be able to eliminate some or most scheduled labo
ratories, allowing students who have their own computers to 
complete the assignments outside the classroom. 

Computer packages providing remote tutorial assistance 
have appeared on the market, such as Timbuktu, marketed 
by Farallon Computers.[10] Although none of these systems 
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meet the complete requirements of remote tutorial assistance, 
they represent a good start, proving that the technology is 
capable of resolving some previously intractable technical 
problems, such as linking heterogeneous networks to provide 
effective, seamless computing to be carried out across such 
networks. 

Work has also been done on improving the flexibility of elec
tronic mail, so that nontextual information (graphics, various 
fonts, and font sizes, etc.) can be incorporated in such mes
sages.[11] 

These and related recent developments suggest that the dis
tance-learning goals of this project are all technically achiev
able, though work remains to be done to form a coherent 
framework for the different program elements suggested in 
this discussion. 

Discussion: The Role of M in 
Introductory Computing 
M plays a pivotal role in the introductory computer class de
scribed here. There are some limitations to the use of M that 
bear review, however. 

The various items produced in conjunction with this project 
are valuable tools not only for teaching introductory com
puter science, but also for helping people learn about the M 
language ( even if they are already computer literate). These 
include the laboratory manuals and videol:fil)es thus far com
pleted. The videotapes on programming in M offer some new 
approaches to presenting concepts such as variables, arrays, 
and text processing. 

These materials certainly could be improved and a better ver
sion ofM should be used in the course. Such a version would 
have to be easy to use and should include all current language 
features. UCD MicroMUMPS is acceptable as a start, pri
marily because of its effective error messages and because a 
shareware editor has been linked to it to provide a seamless 
editing/programming user environment. 

Unfortunately, no commercial system currently available 
provides these key features. Whereas vendor-supplied edi
tors may be acceptable to the experienced programmer, they 
present a formidable challenge to the naive user, who is strug
gling with programming concepts and does not need the extra 
baggage of learning about separate editors, and compile and 
run commands, etc. Further, the error messages available are 
often uninformative, partly because they fail to identify the 
exact locus of the error as encountered by the M interpreter. 

The experience with M proves that this language is better 
suited to teach novice computer users about programming 
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concepts. Other languages are unlikely to provide a compara
ble mix of features so necessary in the naive learning environ
ment. Hence, M has an opportunity to provide a valuable 
service to a large population of students who are in dire need 
of more knowledge about computers. What remains is to find 
ways that they can be reached. We can offer help in terms of 
providing a useful package for learning, but it remains for 
the M community to identify institutions that might be inter
ested in accepting and making use of a tested package of this 
type. 

Conclusions 
There is a growing demand for introductory instruction about 
computers, including how they work, how to use certain key 
applications, and how they can be instructed to perform sim
ple tasks. This Davis campus course has been successful in 
meeting this need. Because of a local requirement to extend 
the class to a much larger audience, independent study aids 
are being developed to augment the formal lecture and sched
uled laboratory method currently used to present the course. 
These materials could form the basis of courses taught else
where, both in scheduled and independent study mode. 

I am interested in working with individuals or institutions 
seeking to take advantage of these materials. The M commu
nity might stand to benefit in a number of ways, not the least 
of which might be a significantly heightened visibility of the 
M language. 

While much remains to be done, this project has shown that 
Mis a highly effective tool for teaching principles of comput
ers at the introductory level. Those of us involved hope that 
this small start ·can serve as a stimulus to the initiation of more 
projects of the same type. M 

Christopher Reid, a Davis student, has given invaluable assistance in 
preparing the laboratory manual, the early televised experiment, and 
videotaping. Drs. Sergio Alvarado and Vincent Barone also have taught 
the course. Andrew Austin, Jon Barbour, Paul Chang, and Dorothy 
Yee also contributed to the course materials. 

Additional support for the work described in this article was provided 
by the University of California, Davis, its Undergraduate Instructional 
Improvement Fund, Adobe Computers, and Farallon Technologies, 
Inc. 

Dick Walters is a professor of computer science at the University of 
California, Davis, and designed this class. He is an active MT A mem
ber and executive editor of M Computing. 
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