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The founding of the first computer science pro-
grams at universities in the United States in the
early 1960s resulted in 1965 in the first two doc-

toral-level degrees. On June 7, 1965, Irving C. Tang
received aD.Sc. from the AppliedMathematics and Com-
puter Science Department, Washington University, St.
Louis. Tang’s thesis was entitled “Radial Flow Between
Parallel Planes,”directed byC.DavidGormanof theMath-
ematics Department. The same day [27], Mary Kenneth
Keller received a Ph.D. in Computer Science from the Uni-
versity of Wisconsin, Madison. Ralph London docu-
mented this, correcting the historical record [26], [27].

Here, we focus on Mary Kenneth Keller1 (Figure 1).
She was a woman of many names. Born Evelyn Marie
Keller, she entered the Catholic congregation of the
Sisters of Charity of the Blessed Virgin Mary (BVMs)
and was given the name Sister Mary Kenneth. In her
publications, she used the name Sister Mary K. Keller
[8], [19], [20], [21], [22], [23], Sister Mary Kenneth [25],
Mary K. Keller [18], and (her complete name) Sister
Mary Kenneth Keller, BVM [24]. In this article, we refer
to her as Sister Kenneth.

LIFE BEFORE COMPUTING
Evelyn Keller was born December 17, 1913, in Cleveland,
Ohio, but spentmost of her youth in Chicago. Both of her
parents had 8th grade educations. She graduated from
The Immaculata High School, a BVM school, in 1931.
Mary Jerellen Tangney, BVM, wrote in 1932 that Evelyn

was an excellent student, excelling in English and Jour-
nalism. Evelyn entered the BVMcongregation in Septem-
ber 1932, at age 18. She was formally received into the
community on March 19, 1933, and it was then that her
namewas changed fromEvelyn toMary Kenneth.

For the next three years, Sister Kenneth focused
on spiritual development and also attended Clarke
College (Dubuque) and Mundelein College (Chicago),
women’s colleges founded by the BVMs. After taking
religious vows on March 19, 1935, she began her teach-
ing career, assigned for the next 29 years to work in
elementary and high schools in Illinois and Iowa. In
those times, sisters typically finished their academic
degrees “on the installment plan” in summer school so
as not to interfere with their teaching assignments.
Sister Kenneth took additional courses from Clarke
and Mundelein, as well as 13 credit hours from DePaul
University (Chicago), which awarded her B.A. in math-
ematical sciences, with a minor in Latin, in 1943. She
took 30 hours of course work at DePaul between 1946
and 1952 to earn an M.S. in mathematics.

INTRODUCTION TO COMPUTING
As a high school math teacher on the west side of Chi-
cago in her mid-40s, Sister Kenneth “read the signs of
the times and as early as 1961 responded by enrolling
at Dartmouth College in Hanover, New Hampshire for
her first workshop in computer education.”2 As Sister
Kenneth told it, “I just went out to look at a computer
one day, and I never came back.... It looked to me as if
the computer would be the most revolutionary tool for
doing math that I could get” [35]. Anthony Knapp, an
undergraduate staff member for the summer work-
shop, recalls that programming of Dartmouth’s
LGP-30 computer was done in assembly language.
The drum memory contained 4096 32-bit words,
addressed by track and sector, and arithmetic was
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fixed-point. The participants used a sign-up sheet to
reserve the computer for their use and completed sim-
ple programming tasks, such as playing tic-tac-toe.
Contrary to published reports (e.g., [13]), Kurtz wrote
that Sister Kenneth “had absolutely nothing to do with
the creation of the BASIC computer language,”3 first
released in May 1964.

PH.D. STUDY
In the early 1960s, Mary Benedict Phelan, BVM, presi-
dent of Clarke College, decided that students should
prepare for the information age. Sister Kenneth was
sent to the University of Wisconsin, Madison (1962–
1965), to complete a Ph.D. degree in order to lead this
program. Her break in teaching assignments was only
one year, 1964–1965, so again much of her study must
have been during summers. She completed 15 credit
hours in computer science and 21 credits of research,
supported by a National Science Foundation Fellow-
ship (1962–1964) and then by a university fellowship.
Her academic advisor was Preston Hammer, Professor
of Numerical Analysis and (as of 1964) Professor of
Computer Science.

Sister Kenneth began her dissertation [24], “Induc-
tive Inference on Computer Generated Patterns,” with
the declaration, “The basic problem of this thesis is
the exploration of an approach to the mechanization
of inductive inference.” The idea was to automatically
generate the nth mathematical expression in a series,
given the first k expressions. As validation, Sister Ken-
neth implemented a FORTRAN program to determine
the nth derivative of a function, given the first k deriva-
tives. (She remarked that list processing languages
such as LISP would have been more convenient but

were not available to her.) She wanted to demonstrate
that algorithms could perform tasks like differentiation
through learning-by-example, rather than by a rule-
based process. Although this approach was out of favor
for many years, it has recently had a renaissance in so-
called “deep learning models” in artificial intelligence
and now dominates the field. Sister Kenneth did not
claim that her “results obtained in the domain of ana-
lytic differentiation were important in themselves,” but
that they demonstrated that her programs “do mecha-
nize an inductive inference....accomplished in less than
30 seconds per problem” [24, pp. 46–47].

She concluded with her first statement on the rela-
tion between human and artificial intelligence: “The
claim that this parallels the activity of the mathemati-
cian who generalizes on a symbol manipulation rou-
tine after some number of repetitions must, of course,
be qualified” [24, p. 46].

The thesis was signed on May 21, 1965, by Preston
Hammer, Ralph L. London, (programming languages and
verification), and Eldo Koenig (man–machine interac-
tions and robotics). The “major department” is listed as
“Computer Sciences” and the minor as “Mathematics”
[24, p. 67]; see Figure 2. She listed membership in the
Society for Industrial and Applied Mathematics (SIAM),
the Association for Computer Machinery (ACM), and
theMathematical Association of America (MAA).

After 29 years of K-12 teaching and 33 years of col-
lege-level studies, Sister Kenneth had finally com-
pleted her formal education. She was 51 years old.

WORK AT CLARKE COLLEGE
Sister Kenneth arrived at Clarke College with a vision:
“Automation, or more precisely, cybernation, is a fact
of our lives. Its impact is swift and in many ways silent.
Our sense of responsibility should make us wish to be
informed and to inform our students.... Furthermore,
the computer can give a new dimension to the educa-
tion we offer” [29]. She was appointed head of the “Cen-
ter for Computer Sciences” at Clarke, in charge of a
desktop computer, the Bi-Tran Six, (Figure 3) with 128
6-bit words of memory, visible circuit boards, and pro-
gramming in assembly language [12]. An IBM 1130 with
8 K memory and paper tape reader was installed in
1966, later upgraded to punched card input. Keeping
the computer facility up-to-date on a shoe-string bud-
get was a continuing struggle, absorbing much of her
time and effort.

In addition to managing academic and administra-
tive computing at Clarke, Sister Kenneth kept her hand
in research; in 1975, she was collaborating with Ray-
mond Martin at Wartburg Theological Seminary, using
the computer to compare the Hebrew, Aramaic, and
Greek texts of two books of the Bible [35], research that
was related toMartin’s previouswork [28].

FIGURE 1. Sister Kenneth’s high school yearbook photo and a

photo from later in life. Photo credits: BVM Archives and

Clarke University Archives.

3Thomas Kurtz, January 11, 2019 email.
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Under Sister Kenneth, the computer center was a
family-friendly environment. After Kathy Decker (Clarke
’74) was hired, despite the cramped quarters, Sister Ken-
neth provided nursing and play space for her children [5].

By 1978, Sister Kenneth advocated using microproc-
essing technology in place of large, central computing
systems.4 In 1980, she received an NSF grant to equip a
labwith 20microcomputers, shown in Figure 4, for class-
room use. The machines could be configured with color

graphics, sound, light pens, plotters, and more, one
more step toward serving liberal arts students. The
newly named Keller Computer Center [6] had tripled in
size from its original classroom [29] to 2750 square feet
[10] reclaimed from Clarke’s laundry building, and had an
IBM4331 with amegabyte ofmemory [33]. By 1982, there
were 21 Apple computers on campus.

Contributions to Clarke College
Education
Sister Kenneth became an evangelist for computer sci-
ence, determined that thewomen graduating fromClarke

FIGURE 2. Page 67 of Sister Kenneth’s thesis [24].

4Sister Kenneth letter to M.C. Rayner, May 12, 1978.
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would be ready for the computer age. Until 1968, she was
“a one-womancomputer sciences department” [9]. Imme-
diately upon taking her position at Clarke in Fall 1965, Sis-
ter Kenneth initiated a 3-credit-hour introductory course
and established a minor concentration in computer sci-
ence, a first for private colleges in Iowa. She initially did
notwant a computer sciencemajor, believing that the lib-
eral arts should be encouraged.5

“Sister Computer” noted in 1965 that a broad math-
ematical background was not necessary to study com-
puting; essential qualities were confidence, humility,
and patience. “The computer does not make mistakes,
and it is hard on one’s ego to have to assume all the
blame every time something goes wrong. That is
where humility comes in and then you get to practice
patience by correcting your mistakes” [29].

Sister Kenneth was a gifted teacher and communi-
cator, even tutoring R. (Richard) Buckminster Fuller
(designer of the geodesic dome) (Figure 5). Fuller said,
“I wondered if I’d be able to do this successfully at the
age of 73,” but he found that he could, “slowly” [31].
“He believed that technology should be directed to
‘livingry’ rather than to military power and weaponry”
[5], a view shared by Sister Kenneth.

Sister Kennethwas awitty teacher, engaging each per-
son as she walked around the room. In addition to regular
courses, she taught evening adult education in FORTRAN
and assembly language. She “coerced” her academic col-
leagues into learning computing, telling artists and musi-

FIGURE 4. Sister Kenneth in Clarke’s Computer Center in

September, 1980. Photo: Reprinted with permission of the

Dubuque Telegraph Herald.

FIGURE 5. “73-year-young R. Buckminster Fuller is taking a

two-day crash course in computer science and programming

from Sister Mary Kenneth” [11]. Photo credit: Clarke University

Archives.

FIGURE 3. Sister Kenneth with Bi-Tran Six computer. Photo

credit: Clarke University Archives.

5Mary Louise Caffery, BVM, July 2, 2019.
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cians, “You have to know this!”6 She got them “hooked up
on that Apple computer,” and even told IBM representa-
tives that they needed to build a machine like that, rather
than just producing large mainframes. She was “just so
pleased if people used the computer in a newway.”7

In 1973, Sister Kenneth moved from teaching into
full-time administration. In 1977, a merger at Clarke
created the Department of Computer and Manage-
ment Sciences, with a Women in Management Pro-
gram to integrate the disciplines. This doubled the
size of the faculty, from two to four. Clarke established
a Bachelor of Arts degree in 1979, with 7 graduates in
1980. The students were quite successful in finding
work-study positions, summer jobs, and permanent
positions [4]. A Bachelor of Science degree was added
in 1982. By that time, Computer Science at Clarke had
51 students, including 30 masters candidates [1].

Sister Kenneth continued her advocacy for com-
puter education in secondary schools, runningNSF Sum-
mer Institutes in Mathematics for Secondary School
Teachers from 1968 to 1972. In 1981, Clarke established a
summer Masters Program in Computer Applications in
Education, “among a very few such programs nation-
wide” [1]. Fifty students made up the first cohort, com-
pleting 9–12 credit hours in education, 15–18 in computer
science, and 3–6 in electives. David Fyten, a Clarke fac-
ulty member, said, “Many teachers feel that the intro-
duction of microcomputer education has rejuvenated
their desire to stay in teaching.”

In the January 1983 semester, Computer Science ran
10 courses with 19 sections averaging 25 students per
section, taught by five FTE instructors. Sister Kenneth
was asked to prepare a 5-year plan for the computer
center. She complied but noted that it “can only be a
projection from the present, and not too real. Consider
that five years ago almost nothing that is in the center
today existed. The field is in even greater flux today.”8

She did know one thing with certainty: “A search for a
new director of the computer center should be started,”
since she was dealing with breast cancer after surgery
in August 1982, and knew that she needed to retire.

COMMUNITY SERVICE
Service to Industry
During the late 1960s, Sister Kenneth established herself
as a local expert on computing hardware, software, and
applications. She was much in demand by local govern-
ment [33] and industry (e.g., Figure 6) and responded by
organizing seven Iowa Technical Service Seminars for
Business and Industry and by consulting for companies

ranging from from Ertl Toy Company to Magma Copper
Mines. “People called her up, and she solved their prob-
lems.”9 The relationships she developed supported
Clarke in the 1970s, for example, through the donation
of a used IBM 360-40 and through contracts, such as
one to develop software for John Deere Dubuque
Works. “Almost single handed she equipped the com-
puter lab by giving lectures in colleges and universities,
conferences, conventions, lunches, dinners, wherever
she could reach an audience and be paid to do it” [33]. In
those lectures, Sister Kenneth often put considerable
emphasis on ethics, saying that computers should be
used to alleviate poverty and ignorance and to open up
new possibilities in industry rather than replacing cur-
rentworkers [3].

In a 1967 speech on “Computer Applications from a
Management Point of View,” Sister Kenneth noted
that advances were hampered by a shortage in com-
puter programmers and by dataflow restrictions within
companies:

The concept of a databasewhere all items are
organized on a treewith interconnected
branches would seem to be the correct principle
of operation for the future,... a complete
departure from the structuring of data files in the
traditional sensewhere a payroll file belongs to
one department and a separate personnel file
[exists] for the use of the personnel
department.... There will likely be a greater use
of... visual display output which ismeant to be a
momentary presentation of information for view
by the executive on an on-call demand basis,

FIGURE 6. Sister Kenneth at an August 2/3, 1967 conference

at Clarke College on Hospital and Medical Applications of

Computers. Photo credit: Clarke University Archives.

6Carol Blitgen, BVM, July 2, 2019.
7Mary Louise Caffery, BVM, July 2, 2019.
8January 25, 1983 memo 9Mary Louise Cafferty, BVM, July 2, 2019.
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whereas the hard copy outputwill be limited to
traditional reports and output documents.

She also highlighted the use of computers in pro-
cess and production control and in simulation. All of
this depended on a sufficient supply of knowledgeable
programmers, and she established a pipeline of edu-
cated candidates from Clarke and other small colleges
and universities.

Service to Education
Sister Kenneth was a founding member of the College
and University Eleven-Thirty Users Group (CUETUG)
which, as IBM 1130 s were retired, was renamed the Asso-
ciation of Small Computer Users in Education (ASCUE).
She spoke at their meetings (e.g. [15], [16], and [17]) and
represented ASCUE on the steering committee for the
National Educational Computing Conference. She served
as a Board member (1974–1976) and as Public Relations
Director (1977–1984) until shortly before her death.10

Sister Kenneth was active in ACM’s Curriculum Commit-
tee for Undergraduate Computer Science and worked on
theMasters-level curriculum. She spoke at many pro-
fessional meetings and consulted on curricula and
computer facilities for small colleges (e.g., [14]). The
highly influential ACM Curriculum’78, a model for
undergraduate computer science education, lists
her as a contributor [2, p.166]. In April 1980, she tes-
tified before Congressional subcommittees on infor-
mation technology in education.

The IEEE Computer Society honored Sister Kenneth
by establishing the Mary Kenneth Keller Computer Sci-
ence & Engineering Undergraduate Teaching Award,
which has been given most years since 1999.11

TEXTBOOK AND EDUCATIONAL
MODULES
Textbook
Sister Kenneth collaborated on a 1973 textbook [8]
based on an earlier textbook by Dorn and Greenberg
entitled Mathematics and Computing with FORTRAN
Programming [7]. The newer version omitted applica-
tions in linear algebra and calculus and used the more
accessible BASIC programming language in order to
reach a broader audience.

Sister Kenneth’s contributions began with a 43-
page introduction to BASIC programming [8, Sec. 1.1–
1.13 and 2.4], developing the ideas of an algorithm, flow-
chart, and code through the solution of two linear equa-
tions. Then, she systematically taught the language.

Her attempts to prevent student errors were remark-
able; for example, she carefully explained the rather
confusing rules for variable and array names. The level
of clarity was noticeably higher than that of the follow-
ing section about computer arithmetic, taken from
Dorn and Greenberg.

Sister Kenneth’s approach to pedagogy is most
evident in the book’s Appendix A, where she stepped
students through their first encounter with using a
teletype, from sign-on to sign-off. It seemed important
to her to provide students with every piece of informa-
tion they would need to succeed.

Two other sections by Sister Kenneth comple-
mented the discussion of and-or-not computer circuits
by introducing truth tables and Karnaugh maps.

A final section explains how to use random num-
bers to run simulations, using a baseball batter’s his-
tory as an example.

WorkWith UMAP
Following a 2-week curriculum development meeting in
Massachusetts in 1975 [33], Sister Kenneth wrote sev-
eral educational modules for the UndergraduateMathe-
matics and Its Applications Project (UMAP). “The goal of
UMAP is to develop, through a community of users and
developers, a system of instructional modules in under-
graduate mathematics and its applications that may be
used to supplement existing courses and from which
complete courses may eventually be built” [22, face-
page]. Sister Kenneth structured her contributions in
pairs, one elementary and one more advanced. She
included exercises, a sample test, answers, and com-
puter programs. She aimed tomake themodules attrac-
tive to students by choosing topics of interest.

Modules U105 and U109 [23] concerned food ser-
vice management. In the elementary module, she
showed how to compute the cost of various menu
items from ingredient costs and recipes. In the
advanced module, she invited the student to create
a diet that met specified nutritional requirements.

Module U106 [22] concerned computer graphics. Sis-
ter Kenneth explained the process of rotating a ray in
the plane through a specified angle by multiplication by
a 2� 2 rotation matrix. Then, she introduced homoge-
neous coordinates, three coordinates for each point in
the plane, a common choice in computer graphics. Con-
tinuing this theme in Module U110 [22], Sister Kenneth
invited students to determine how to rotate, translate,
and scale points in 3-Dusing homogeneous coordinates.

Modules U107 and U111 [21] introduced Markov
chains. Using an example of predicting student perfor-
mance based on performance ona previous exam, Sister
Kenneth introduced the transitionmatrix and its uses. In
the advanced module, using an example of television
viewing habits, she introduced the stationary vector of

10[Online]. Available: htt_ps://ascue.org/history/
11[Online]. Available: htt_p://www.computer.org/volunteering/
awards/cse-undergrad-teaching
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the chain, the long-term probabilities of the model.
Another example involving loan repayment prediction,
which has absorbing states, motivated the fundamental
matrix of the chain.

Module U108 [20] presented Kirchoff’s laws and
Ohm’s law with a system of linear equations to analyze
a (linear) electrical circuit. Module U112 [20] dealt with
more complicated circuits.

SISTER KENNETH’s PHILOSOPHY
OF COMPUTING

In her unfinished book entitled, The Computer: A
Humanistic Approach, Sister Kenneth viewed the com-
puter as an “idea processor” for text and programs that
should be used in schools as early as the fourth grade.
She meant to provide a source of interesting elemen-
tary, intermediate, and advanced problems amenable to
computer solution, especially with “pictorial and graphi-
cal representations for solutions.”

Sister Kenneth was a visionary. Her colleagues
were in awe of her, astounded by prescient predictions
that wristwatches would become computers12 and
that computers would transform the arts and humani-
ties. As early as 1966, she envisioned the use of com-
puters in every academic discipline:

We really do not knowhowpeople learn. For the
first time, we can nowmechanically simulate the
cognitive process.We canmake studies in
artificial intelligence. Beyond that, this
mechanism can be used to assist humans to
learn. It reacts patiently, persistently. It can store
the number of paths a studentmay take, and
point out the successes....In themodern linguistic
field, for instance, thewhole science of language
and grammarmay be studied by thismethod [30].

She was also aware of the fears that jobs would be
eliminated and automated decisions would be unques-
tioned, as well as the hopes of more meaningful work
and “a super-planner, which can aid the world’s growing
population in production, protection, and decision. It is
reasonable to standwith those who hope, but itmust be
with a sense of responsibility,” since “man has not
always used his inventionswell” [25].

Perhaps her most complete exposition of her phi-
losophy was presented in an undated address to the
Cedar Rapids Conference on “The Role of the Com-
puter in the High School.” She pointed out the com-
puter’s potential as a teaching machine, librarian for
information retrieval, “super-clerk” for reducing the

monotony of administrative tasks, and linguist for for-
eign language translation.

Of course it is a mathematician, but please do
not think of it as just a special adding machine
or even a super slide rule. It is just a historical
accident that such connotation [is] attached. It
is essentially a symbol manipulator.

She envisioned the computer improving education
and freeing teachers to have “more human contact with
your students and fellow teachers.” Sister Kenneth gave
an emphatic “yes” in answer to the question of whether
computation should be taught in high school:

Every citizen has a right and a duty to have a
knowledge, commensurate with his capacity, of
the important forces and instruments which
shape his civilization. Not only, as I have said,
wouldwe be presenting a distorted, truncated
view of subject areas [if computationwere
omitted], but wewould be failing to capitalize on
the ease of introducing basic concepts to young
adults as compared tomature adults, andwe
would be denyingmany that knowledge
altogether.

She believed that every high school student should
be able to program a computer and to understand its
internal binary logic system. Rather than separate
courses in computing, Sister Kenneth envisioned a
“mathematics laboratory” accessible “to every mathe-
matics student regardless of level.” On the practical
side, she anticipated that the reaction of those in the
audience might be “there are no funds, and that takes
care of that.” She noted, “This is a situation in which
the experiences of life makes me a minor expert.” To
convince them, she had collected positive responses
from potential donors in the Dubuque area. Regarding
teacher training,

The number of such courses that are available
at many colleges is yearly increasing, and a
single course is sufficient to bootstrap teachers
into a program of self-education.... Education is,
after all, a self-activity, and a patient but
unrelenting electronic assistant can be a boon.

FINAL DAYS
Sister Kennethwas true to hermission to the end. A sign
in her office read, “My life is a continuing changing
awareness of God’s will for me” [35]. Catherine Dunn,
BVM remembers that even as Sister Kenneth was dying
in a nursing home, she had a computer in her bedroom.
She continued to work, plan nutritious meals [33], and
give lessons to other sisters (Figure 7) [34]. Sister Ken-
neth did not want to die: she felt she still had work to do.12Carmelle Zserdin, BVM, July 2, 2019.
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Nevertheless, Bertha Fox, BVM, reports that her last
wordswere, “Yes, yes.” She died January 10, 1985.

Her gravestone atMount Carmel, shown in Figure 8,
is small, flat to the ground, and shared with another sis-
ter. It has her name and the three most important
dates of her life: birth, entrance into the BVMcongrega-
tion, and death.

CONCLUSION
Sister Kenneth was a totally remarkable woman. She
made the most of every opportunity given to her,
even her unlikely path to her late-in-life Ph.D. As a
scholar, she has the distinction of being an early
advocate of learning-by-example in artificial intelli-
gence. Her main scholarly contribution was in shap-
ing computer science education in high schools and
small colleges. She was an evangelist for viewing
the computer as a symbol manipulator, for providing
computer literacy to everyone, and for the use of

computers in service to humanity. She was far
ahead of her time in working to ensure a place for
women in technology and in eliminating barriers pre-
venting their participation, such as poor access to
education and daycare. She was a strong and spir-
ited woman, a visionary in seeing how computers
would revolutionize our lives.

ACKNOWLEDGMENTS
The authors would like to thank BVM sisters Carol Blit-
gen, Mary Lou Caffery, Catherine Dunn, Bertha Fox,
Diana Malone, Sara McAlpin, Sheila O’Brien, and Car-
melle Zserdin, for sharing memories of Sister Kenneth.
Ralph London was especially generous in providing
insight. Thomas Byrne, Robert Hargraves, Arthur Luehr-
mann, Tracy Flynn Moloney, and especially Steven Gar-
land, Anthony Knapp, and Thomas Kurtz helped to shed
light on Sister Kenneth’s connection to Dartmouth.
Mary Tonoli Teister, Mary C. Beckman, BVM,Marilyn Fer-
dinand, David Hemmendinger, and Michael Steuerwalt
also provided useful assistance. Peter J. Murdza Jr.
searched Dartmouth archives for us, and Karen L. Bar-
rett-Wilt did the same at the University ofWisconsin.

BIBLIOGRAPHY
[1] “Clarke College offers masters program,” Apple Educ.

News, vol. 3, no. 3, Oct.–Dec. 1982.

[2] R.H. Austing, B. H. Barnes,D. T. Bonnette, G. L. Engel, and

G. Stokes, Eds., “Curriculum ’78: Recommendations for

the undergraduate program in computer science,”

Commun. ACM, vol. 22, no. 3, pp. 147–166,Mar. 1979.

[3] J. Byrne, “Expert urges computer familiarity,” Chicago

Sun Times, Jan. 1966.

[4] “Clarke College receives a $206,676 National Science

Foundation grant,” Clarke College Comput. Sci. Dept.

Newsletter, Summer, 1980.

FIGURE 7. Sister Kenneth (right) in April, 1984, demonstrating

computing to BVM sisters Gladys Ramaley and Marian

Delany. Photo Credit: Reprinted with permission of the Dubu-

que Telegraph Herald.

FIGURE 8. Shared gravestone at Mount Carmel, Dubuque,

Iowa. Photo: T. J. O’Leary.

62 IEEE Annals of the History of Computing January-March 2023

BIOGRAPHIES



[5] “Sister Kenneth Keller’s legacy,” in Clarke College On

Campus. Spring 1995.

[6] “Computer Sciences Department celebrates 25 years,”

Clarke Comput. Sci. Bull., 1990.

[7] W. S. Dorn and H. J. Greenberg,Mathematics and

Computing With Fortran Programming. Hoboken, NJ,

USA: Wiley, 1967.

[8] W. S. Dorn, H. J. Greenberg, and Sr. M. K. Keller,

Mathematical Logic and Probabiity With BASIC

Programming. Boston, MA, USA: Prindle, Weber &

Schmidt, Inc., 1973, 216 pages.

[9] “The nun and the computer,” Dubuque Telegraph

Herald, Oct. 1965.

[10] “Clarke unveils computer center,” Dubuque Telegraph

Herald, Sep. 1980.

[11] “Famed scientist learns new skill here,” Dubuque

Telegraph Herald, Sep. 1968.

[12] Educational Services Department, Fabri-Tek,

“Computer education: An answer to the challenge!”

Accessed: Jan. 25, 2020. [Online]. Available: https://

archive.org/details/TNM_Computer_education_BI-

TRAN_SIX_-_Fabri-Tek_20171010_0075/page/n15

[13] D. W. G€urer, “Pioneering women in computer science,”

Commun. ACM, vol. 38, no. 1, pp. 45–54, Jan. 1995.

[14] M. K. Keller, “Experience with various alternatives in

undergraduate computing facilities,” in Proc. 1st Conf.

Comput. Undergraduate Curricula, 1970.

[15] M. K. Keller, “The professional development of student

programmers through field experience,” in Proc. 7th

Annu. CUETUGMeeting, Greenville, SC, USA, 1974.

[16] M. K. Keller, “A business-oriented computer science

curriculum,” in Proc. 10th Annu. ASCUE Meeting,

Reading, PA, USA, 1977.

[17] M. K. Keller, “Microcomputers as a versatile alternative

to time sharing in education,” in Proc. 13th Annu.

ASCUE Meeting, 1980.

[18] M. K. Keller, “The role of a computer science

department in the use of the computer in

undergraduate curricula at a small liberal arts college,”

Proc. Conf. Comput. Undergraduate Curricula,

Claremont, CA, 1973, 6 pages.

[19] Sr. M. K. Keller, “The role of the university computer

center in educational research (with remote hope),”

ACM SIGUUC Newslett. (Special Int. Group Univ.

Comput. Centers), vol. 4, pp. 12–14, 1974.

[20] Sr. M. K. Keller, Electrical Circuits (Unit 108) and

Applications of Matrix Methods: Analysis of Linear

Circuits (Unit 112). 1978, 34 pages.

[21] Sr. M. K. Keller,Markov Chains (Unit 107) and

Applications ofMatrixMethods: Fixed Point and

AbsorbingMarkov Chains (Unit 111). 1981, 33 pages,

In [32].

[22] Sr. M. K. Keller, Computer Graphics (Unit 106) and

Applications of Matrix Methods: Three Dimensional

Computer Graphics and Projections (Unit 110). 1983,

43 pages, In [32].

[23] Sr. M. K. Keller, Food Service Management (Unit 105)

and Applications of Matrix Methods: Food Service and

Dietary Requirements (Unit 109). 1983, p. 27, In [32].

[24] Sr. M. K. Keller, BVM, “Inductive inference on computer

generated patterns,” Ph.D. thesis, Comput. Sci., Univ.

Wisconsin, Madison, WI, USA, Jun. 1965.

[25] Sr. M. Kenneth, “Man and machine–in that order,” BVM

Vista, pp. 24–25, Dec. 1964.

[26] R. London, Additional Information for Who Earned First

Computer Science Ph.D.? Dec. 2012. Cited in [27] .

[27] R. London,Who earned first Computer Science Ph.D.?

Jan. 2013. [Online]. Available: https://cacm.acm.org/

blogs/blog-cacm/159591-who-earned-first-computer-

science-ph-d/fulltext

[28] R. A. Martin, Syntactical Evidence of Semetic Sources

in Greek Documents. Society of Biblical Literature,

1974. Reprinted by Wipf and Stock Publishers, Eugene,

OR, USA, 2004.

[29] Sr. M. Michail, BVM, “Clarke computers, cybernetics,”

BVM Vista, pp. 26–28, Mar. 1966.

[30] “Needed: Women to run computers,”Midwest

Magazine, The Chicago Sun Times, Feb. 1966.

[31] J. Ney, “It’s back to school for genius, 73,” De Moines

Morning Register, Sep. 1968.

[32] Sr.M. K. Keller,UMAPModules andMonographs in

UndergraduateMathematics and Its Applications Project.

Bedford,MA,USA: Consortium forMathematics and Its

Applications, 2022. [Online]. Available: www.comap.com

[33] D.Walsh, BVM, “Kenneth Keller, BVM, 1913-85 still being

quoted,”BVMNewslett., vol. 39, no. 1, Oct./Nov. 2003.

[34] K. Walsh, “Older nuns learn new tricks on computers,”

Dubuque Telegraph Herald, Apr. 1984.

[35] “I went to look at a computer one day,” The Witness,

Nov. 1975.

JENNIFER HEAD is the archivist for the Sisters of Charity of

the Blessed Virgin Mary in Dubuque, IA, 52003, USA. A Certi-

fied Archivist, she holds master’s degrees in American History

from the Catholic University of America and in Library and

Information Science from Dominican University. Contact her

at jhead@bvmsisters.org.

DIANNE P. O’LEARY is a distinguished university professor,

emerita at the University of Maryland, College Park, MD,

20742, USA. O’Leary received the Ph.D. degree from Stanford

University. She is a member of AWM and a Fellow of SIAM

and ACM. Contact her at oleary@umd.edu.

January-March 2023 IEEE Annals of the History of Computing 63

BIOGRAPHIES

https://archive.org/details/TNM_Computer_education_BI-TRAN_SIX_-_Fabri-Tek_20171010_0075/page/n15
https://archive.org/details/TNM_Computer_education_BI-TRAN_SIX_-_Fabri-Tek_20171010_0075/page/n15
https://archive.org/details/TNM_Computer_education_BI-TRAN_SIX_-_Fabri-Tek_20171010_0075/page/n15
https://cacm.acm.org/blogs/blog-cacm/159591-who-earned-first-computer-science-ph-d/fulltext
https://cacm.acm.org/blogs/blog-cacm/159591-who-earned-first-computer-science-ph-d/fulltext
https://cacm.acm.org/blogs/blog-cacm/159591-who-earned-first-computer-science-ph-d/fulltext
www.comap.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


