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exist on more than one campus in Montana, I would like to make a few personal
comments and cbservations.
fMrst, I would like to compliment all nine departments which house the

ten programs under review for their professional conduct. Second, I would

1like to thank the administrators with whom I worked for their cooperation

Montana State University, and Dr. John M. Stewart, Dean of Graduate School,
University of Montana.

Tt has been my awesom2 responsibility to recommend on the continuation or
elimination @fvten doctoral programs. In so doing, I have employed the réports
of the outside review teams; conversations with administrators, department
heads, and faculty about these reports; and formal departmental responses to
campuses before writing a final version.

This much due process has made the review process a lengthy one, but a
better one. This is not a matter to be taken lightly. Wrong decisions could
harm graduate and undergraduate academic programs irreparéﬁly, deny educational
opportunities, affect the careers of dedicated scholars who have devoted years
of hard work to their university, and discourage fine young faculty from

,,,,,,,,

are available.
People in the universities are not the only ones who could sulfer [rom
the wrong decisions. The universities serve the state in many ways; some of

this service is reflected through Ph.D. program activity. We must remember,
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however, that programs of sus

pect quality run counter to the whole concept
of education at the doctoral level. A doctorate given in Montana should be
a bona fide Ph.D. and a quality Ph.D. We must also be concerned with

priorities ih committing resources and considerations relating to role and
scope in addition to the concerns I have already outlined.

This i

i
i

an extremely serious matter.

The report deserves a careful
reading, and T know you will give it one.

Everyone who is concerned with
higher education in Montana must read this report and the accompanying
materials with the utmost care.




BACKOROUND

" At the September, 1975 meeting of the Board of Regents, the
Commissioner of Higher Fducation was charged with conducting a review of
the five Ph.D. programs which are offered at more than one campus. These
five programs are Microbiology, Botany, Zoology, Chemistry, and Mathematics.
As Deputy Commissioner for Academic Affairs, I was given this assignment as
a top priority task (along with the review of teacher education programs).

During 1975, action proceeded along two fronts. I began (1) discussions
with the Academic Vice Presidents and Graduate Deans of the University of
Montana and Montana State University and (2) estéblishing contacts with
professional societies to secure prestigious reviewers. The universities
were permitted to challenge reviewers for just cause. 'Two such challenges
were made. In each case, the challenge seemed warranted, and another
reviewer was found. -

Following a series of meetings with appropriate campus offilcials, i
submitted my proposed review guidelines to you. After making some useful
additions agreed to by the campuses, on January 2, 1976 you promulgated
the final review guidelines and criteria (see attachment #1)., These
documents required the departments to compile extensive reports on the
nature of their programs and the quality of their faculty, students, and
facilities. Copies of these feﬁarts are available at the campuses and the
Office of the Commissioner of Higher Education. (The bulk of these ten
reports prohibits attachment to this report.)

The reports were mailed to the reviewers at least one month before
they visited the campuses. Reviewers were also asked to indicate how they
wanted to spend their time on campus. Emphasis varied, but the reviewers

interviewed graduate students, faculty, and administrators, examined

1
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dissertations, and otherwise conducted their reviews in a similar manner.
The reviewers' reports were mailed to the campuses upon recelpt in this
oftice. All departments have responded to these reports.

. I held meetings with each review team to go over the purpose and
procedures of the review. I knew in advance the reviewers were men and
women of professional distinction; I was further impressed by how con-
scientious they were in carrying out théir assignments. Typlcally, they
spent a day and one-half on each campus. In some instances, the reviewers

wrote separate reports; in other cases, the reports were prepared as a

“Jjoint effort.

regional universities. The institutions represented were Arizona, Colorado
State, Idaho, Michigan State, Oklahoma State, Oregon State, Texas, Utah and
Wisconsin.

No reviewer recommended elimination of a program, though two reviewers
suggested program re-structuring, and nearly all specified problems. The
reviewers said (same more explicitly and forcefully than others) that each
Ph.D. program 1s of sufficient worth to warrant retengi@n in one form or
another on grounds of academic quality or service to ;££EF parts of the

university, state, and region or on more than one of these counts. In some

magnitude to warrant serilous consideration of whether or not it would be
possible to achieve the improvements with the limited resources available
to the Montana University System. It is important to note that retention
was recommended as the. programs now stand. The improvements were not
mandatory for program continuation.

The reports of the reviewers could not be construed as efforts to

2
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"whitewash" programs. The reviewers seemed candid and made incisive
criticism, as well as laudatory comments. They pointed out both major
and minor problems. They defended the general value of a Ph.D. program,
but they were willing to spotlight program deficiencies. For these
reasons, the -reports of the outside reviewers were invaluable. No fair,
meaningful, or professicnal effort could have been accomplished without
them. This process is employed nationwide, and it would have been unthink-
able to do otherwise in Montana.

The campuses will respond to my report which will givefyau additional
information in preparing your recommendations. The campuses will also respond
to your report before the September 13, 1976 Board of Regents meeting. Copies

of all pertinent correspondence will be forwarded to members of the Board of

]

egents.

THE PROGRAMS AS EVALUATED BY THE REVIEWERS

As a professional educator I have the responsibility to respect the
recommendation of other professionals. Briefly, here are the reviewers'

recommendations. Their reports are appended as attachments two through nine.

1. Life Sclences:

a. Microbiology (attachment 2): maintain both programs; no
major improvements needed.

b. Botany (attachment 3): maintain both programs; major improve-
ments desirable at MSU.

c. Zoology (attachment 4): provide zoologists at both universi-
ties with access to a Ph.D. program in Biology, which would
consolidate several existing programs in the life sciences at
each campus; some Improvement suggested for both programs.

Chemistry (attachments 5 and 6): maintain both programs; no major
improvements needed.

Py

Mathematics (attachments 7, 8, and 9): maintain both programs;
major improvements desirable at both campuses.

(W]



As a staff member of the Commissioner of Higher Education, who is the
executive officer of the Board of Regents, I have the responsibility to
explore the reviews further and develop alternative courses of action should
1t be decided that any of the programs should be discontinued. The Board of
Regents governs the Montana University System as a system. The reviewers
took note of the interaction of programs with related programs, but, of
course, were In no position to know or to determine statewide priorities
for improving higher education in Montana. Similarly, some reviewers
the Board of Regents and the Commissioner and his staff are more deeply
concerned with this matter.

1. The Life Sciences

The Microbiology departments at both campuses received excellent reviews

Ph.D. program in Microbiology in Louisiana (see attachment 3). At both
universities, it may be that the Microbiology program is the strongest of the
three 1life sciences programs which were reviewed. This seems to be the case
at Montana State University. Its Microbiology program was judged to be of a
quality comparable to the University of Montana's Microbiology program, but,
as we shall see later, the Botany program at Montana State University was
evaluated to be of lesser quality than its counterpart at the University of
Montana and, on the important criterion of faculty quality as measured by
publications, so was the Zoology program.

Before commenting on the programs of the individual déparﬁments the
reviewers acknowledged the importance of Microbiology & a discipline.
They asserted that "the discipline of microbiology is. . . located at the

'eutting edge' of scilence as evidenced by Nobel laureate awards and related
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recognitlon programs'. The reviewers also considered Microbiology to be
a discipline in which there is "a rather good marketplace" and claim that
"students originating from quality programs are often able to choose [rom
several opportunities" (p. 2).

The reviewers raised no serious questions about the gquality of either
program. 'To the contrary, they believed both programs to be strong. The
only remarks which could be construed as critical were relatively minor.
They referred to facilities at Montana State University as "adequate.
but not overly impressive'". They stated that the University of Montana's
"funds for supplies and expenses, travel, equipment were inadequate" (pp. 5-9).

Laudatory comments were far more extensive. The beglnning of the

The state of Montana is fortunate to have strong doctoral
programs in Microbiology in each of its two major universities.
these two programs do not duplicate. . . but rather complement
each other. As a result, a very strong research and academic
base in immunology (1mmun@1®gy and immunio-chemistry) has been
achieved and the faculty and programs are recognized regionally
and nationally* in their respective areas of expertise. The
programs are tied with irportant programs such as. . . WAMI and
perhaps the future Veterinary Medicine program at Montana State
University and the Infectious Disease Center and Rocky Mountain
Laboratory for the University of Montana.

On all the major review criteria, except facilities, both departments
received specific praise. At Montana State University, for example, the
reviewers found "dedicated faculty,” "high morale," "a well defined need
for the doctoral program," a student demand which is "very high," "service
to the people of the state," "a very capable group of young scientists," and
a record for attracting outside resources that is "very good". The review

of the Montana State University program concludes with a "word of caution"

¥The underlining is mine. This 1s one of the most laudatory comments made
by any reviewer or review team about any program.
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that is not a critical comment: two especially well-recognized micro-
biologists are urged to reduce administrative and departmentally-related
activities (pp. 4-7).

pecific comments of praise about the University of Montana's Micro-

oo

biology program began with a comment that "The course work and content

of the doctoral program. . . are adequate in breadth and strong in
specialties'. Faculty and students are "committed" and "well prepared"
and have "good morale". The reviewers believe "the student demand is good

1

and the quality of students indicates the overall strength. The pro-
gram 1s commended far preparing students who can find jobs, interacting
well with other programé3 serving the state, and attracting outside resources.
Finally, "the University of Montana's research program is visibly streng"
(pp. 8-9).

For a recommendation which, if followed, would affecﬁﬂéhe organizational
4, page 10. Joseph Bagnara, editor of a professional journal in Zoology, and
Professor Kerneth W. Cummins, an experienced reviewer, suggest one Ph.D. in
Biology at the University of Montana with options for stﬁdenﬁs to major in
the fields of Zoology, Botany and Microbiology. The area of emphasis of
the Biology Ph.D. would be different from degrees awarded at Montana State
University by virtue of the faculty strengths and research interests
(see the report for details). The recommendation is further supported with
the following statement: "Since modern Biology is functionally oriented
ard highly interdisciplinary, there are both philosophical and practical
advantages to a broader context within which to offer the Ph.D. degree"
(p. 4). This recommendation and the reaction to it at the University of

Montana are discussed in part C of my report (pp. 32-33).

6
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The Botany program at the University of Montana received a highly

. laudatory review (see attachement 5). Two University of Wisconsin re-

viewers, one. the holder of an endowed chair, state that "the program is
highly respected nationally for its significant contributions to effe@ts of
pollution on the environment" and specify several other-areas ofsexcellence;
such as taxonomy, systematics, and morphology (p. 5). | |
Specific areas of strength include a faculty "that is well ofie&ted to

its overall professional responsibility of teaching and research". They

recognized as an international authority" who has been of "tremendous service
to the.State of Montana and the nation". In addition, the reviewers compli-
ment the University of Montana's Botany department for strong interaégion
with other departments and federal agencies, its capacity for obtaining
external support, and for pravidiné strong leadership at the department head
level and above (pp. 5-6). o

The sole weaknesses cited were, first, lack of rapport between the
School of Forestry and Department of Botany. The team suggests "administra-
tive review" of this area. Second, the Botany Department has "considerable
équipment" but "inadequaté“ space, too few and too small laboratories, and
a greenhouse situation termed Jééplorable". Ten times more greenhouse
space 1s "urgently needed".* (All citations are from pp. 6-7 of the Botany

review. )

* The Botany Department concurs with the need for space (attachment 10, re-
sponse 1ii, pp. 1-2). Administrative review of the relationships between
Botany and the School of Forestry is forthcoming.

13



The University of Montana's Zoology prégram received more critical
commentary than did the Botany prograﬁ. The reviewers cited a lack of
courses in physiology and assert that "Genetics also seems to be weak and
réplacemént of a linnologist is required" (p. 1).* Another c@mmenﬁ relates
to the need to "increase the level of outside support for graduate.level

research" (p. 9). The publication record of the faculty was described as

"fair", but with "promise for the future" (p. 7). On the clearly positive

-side, the reviewers believe that "the Ph.D. students at the University of

Montana are definitely of a high quality" (p. 7).

In sumnary, two of the three 1life science departments under review at
so than Botany. Zoology received a mixed review, but on balance a favorable
one. |

Reviewers believed the Botany program at the Montana State University
(which, along with the Zoology Ph.D., is offered by the Biology Department)
to be clearly of lesser quality than the University of Montana program. The
guidelines and criteria used in all of the Ph.D. reviews stressed quality.

These criteria also address the question of the need for the: program and

_the consequences of program elimination. Although the reviewers are critical

of Montana State University's Botany program, they cite the adverse conse-
quences of elimination and the general benefits of having a Ph.D. (whether of
uncertain quality or not) t@ljustify non-elimination. They are also optimis-
tic about the future (see part C. p. 23 of my report for their rationale). .

The reviewers specify the strengths and wealknesses of the Montana

¥/ice President Bolle, Dean Solberg, and Dean Stewart assured me that the
limnology situation will be rectified. Genetics is offered also in other
departments. The University of Montana's Zoology Department's official
response (attachment 10, response v) outlines a plan for improving its
record in publication and attracting outside resources.

14
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State University Botany program in the following way. The Botany reviewers

commend the department's (1) course offerings in plant physiology, (2) two pro- . .

fessors of high caliber, (3) ability to secure external funding, (4) facil-
ities and (5) excellent administrative leadership (pp. 2-3). They criticize
the department, however, for a lack of professional orientation in about
half the faculty, a small staff and lack of balance with two areas "in
critical need of competent representation", a lack of research orientation,
low salaries, and need for technical hélp to relieve faculty of mundane
chores (pp. EEH)gg At one point in the report, they call the Un;verslty of
Montana's program "strong" and refer to the '"necessity of a strong one at
Montana State University" (p. 7). In so doing, they imply comparative
weakness in the Botany program at the latter institution.

The principal criticism of the Montana State University Zoalogy'pfagram
was that only oﬁe or two faculty members approach an average of "one paper
a year", which the reviewers cite as the norm for an active biaiogist.§*

(In my view, this is certainly a fair, if not permissive, norm. Both
Microbiology departments and the University of Montana's Botany and Zoology
departments meet it.)

The Montana State University zoologists, like those ffcm the University
of Montana, were rapped on the knuckles for not generating sufficient out-
side funding.

The reviewers believe that the Montana State University Zoology program
needs doctoral level courses in genetics, physiology, aﬁd 1imnology.***
They point out that three WAMI faculty members, housed in the Biology

% For a rebuttal of these charges, see Montana State Unlversity's response to
the Botany review (attachment 10, response iv).

#% gnd ¥%% Points rebutted by Professor James Pickett, Chairman, Bielogy; MSU
(attachment 10, response v, pp. 3-5).

15
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The three people in question are young, already productive and promising.
The WAMI program, research, and plahs for continuing education in medicine,
however, occupy their time.

On the positive side, MSU's Zoology program was praised for the high
quality of ‘its studénts and the strength of invertebrate Zoology as opposed
to the Univérsity of Montana where vertebrate Zoology, though called "old
fashioned", is the stronger of the two. fields (p; 9). The reviewers also

Zoology programs. Montana State University emphaslzes applied aspects; the
University of Montana's program is more of the "older classical type" (p. 3).

They further point out that Montana State's Zcology program 1s environ-

~as resource managers (p. 2).

2. Chemistry

The Chemistry review team praised the programs at both universities.

The reviewers, Dr. Peter K. Freeman, Oregon Staée University; and Dr. Jean'ne
M. Shreeve, Department Head, University of Idaho, wrote separate reports.
Dr. Freeman's report is attachment 5; Dr. Shreeve's is attachment 6.

Dr. Ffeeﬁaﬁméescfibed the University of Montana faculty and program
areas almost without critical commentary (pp. 1-5). He did speak of the
"varied" quality of students (p. 5), but added that this was a national
problem. =za

He recommended strongly against moving the Biochemistry group to Allled

Health Sciences, an administrative cluster of disciplines currently under

10



contemplation at the University of Montana. He said "I doubt the doctoral
program in chemistry could survive such a blow" (p. 5). The chairman of
the University of Montana's Chemistry Department assures that this will

#
not happen. Dr. Freeman also suggested that a professor in Organic
Chémistfy be placed in the Environmental Studies program, since that
professor has lost interest in Ph.D. chemistry research (p. 6). The opening
would be filled by an organic chemist interested in research. These and
other suggestions do not, however, raise serious questions about the program's
quality. '

Dr. Freeman is also laudatory in his comments about the Montana State
University faculty and program where "there is strength exhibited in all the
traditional areas of Chemistry. . .", though he did warn Montana State
University against going too far in the direction of Envirormental Chemistry
at the expense of traditional Chemlstry (pp. 9-10).

Like most other reviewers, he saw important connections between
Chemistry Ph.D. prdgrams and other Ph.D. programs. In speculating about the
impact of elimination of a program, he points out that:g

A loss of research quality and competence in chemistry would cause

a ripple effect across the campus in both cases due to the fact

that chemlstry interacts strongly with other departments such as

~ Zoology, Geology and Microbiology at Missoula and Chemical Engineer-
ing, Physics, Plant and Soil Science, Animal and Range Sclence,

Microbiology, Genetics, and the MHD program at Bozeman. . .The 7

WAMI program which is off to such an excellent start might very well

be hurt.

Professor Shreeve begins her report with some comparisons. After noting
each department "does well", she comments "that Montana State University

with its larger faculty, longer established Ph.D. program and built in

- benefits from the Agricultural Experiment Station and the WAMI program is

¥ See attachment 10, response vi, p.2.
Q. 17
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involved in a greater variety and larger number of activities"
(p. 1 of program comparison). She does not necessarily imply
program than the University of Montana's. She believes both are
strc..z, with both faculties strongest in Biochemistry.

Her only criticism applied to both departments. Library
holdings at the University of Montana were called "very modest and
viable only because of interlibrary loans or phone calls to friends
who will send xeroxed coples of journal articles by return mail"

(p. 6 of UM report). In commenting on Montana State University she
describes the library holdings as "modestly adequate" (p. 5 of MSU
3. Mathematies

The mathematics. progranis received reviews %hich ineluded a
number of suggestions for improvement. Three reviewers were used
because of the existence of a statistics program at Montana State
University within the Mathematics Department. Each reviewer wrote
his own report. The statistician reviewer was Professor Franklin
Grayblll, Colorado State University. (attachment 7) The mathematicians
were Professor Paul C. Fife, University of Arizona (attachment 8) and
Professor William R. Scott, University of Utah. (attachment 9)

Professor Graybill's major recommendation for the University of
Montana was that the "computer science department be abolished and
made a part of the department of mathematics" (p. 3). He thought
the University of Montana's program to be "unique" and "progressing
well" (p. 4 UM report). He did, however, suggest that statistics

faculty "should arrange thelr activities so that they can publish in

18
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mainline statistical journals, as well as puélishing joint papers
with investigators in non-statistical journals" (p. 5). (Statisticians
at the University of Montana, iikeLStatisticiana elsewhere, devote

a good deal of time to helping other faculty members write papers.)

As do the other two reviewers, he labels the record of the department
iﬁ attracting additional resources to the state as 'very weak" (p. 7).

Montana State University places greater emphasis on statistics
than does the University of Montana and, accordingly, Professor
Graybiliihas more to say. He describes the statistics program as
"satisfactory in content, purpose and goals" but sees a need for more
faculty in the program (p. 5 MSU report). He regards the "quality of
the program at the two schools as comparable and adequate," but notes
that they "differ somewhat because the objectives ave not the same"
(p. 6).

At this point the program differences should be specified.
Professor Graybill said the purpose of the University of Montana's
program "is principally to train students. . .to gnab1e9§§em to obtain
teaching jobs in four-year colleges and unlversities" (p. 1 UM report).

' He describes the Montana State University program as a "conventional
Ph.Diprogram and the main strength, iﬁ addition to ﬁathematicsg is

the option in statistics" (p. 1 MSU report). In Professor Scott's

o =r{raE

words, "the University of Montana's program is now almost entirely i

devoted to a training program for coglegégteéchersg while Mcntané Sﬁate
. Y

has two separate programs—one in statistics and the other in

(attachment 9, p. 1). The third reviewer confirms the differences,

but points out that the University of MDﬁtaﬁ% program "emphasizes educa-

* For rebuttal ,see attachment 10, response viii, appendix 1, section II.
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tion in a broad range of mathemati§§1=suﬁjects and applications, and
in.teacher education (attachment 8, p. 2).

In this instance, we have a case of "apparent", as opposed to
"real” duplication. Were the quality and need of the programs beyond
question, little would need to be said. Reviewers Fife and Scott,
however, raise same_quéstionsi
writes that the "demand is low. . .in the purer parts of mathematics
-« .and "still good in. . .applied mathematics, applied statistics"
(p. 2). He goes on to state the implicatiaﬁs for the two departments
(p. 2):

Firstly, the market for pure mathematics Ph.D!s is
down and will probably get worse, while that in
applied areas is good (with a possible worsening
treénd in the 1980's). Secondly, this is an ideal
time to fill open positions with good applicants in
pure areas; but more difficult and/or costly in more
applied areas.

Profeéssor Fife notes that both academic and non-academic employ-
ment are becoming harder to obtain for Ph.D.mathematicians and refers
to discussions in the sclence about offering students more Géticﬁs in
applied mathematics and interdisciplinary studies (attachment 8, p. 1).

Although Professor Fife goes on to say that students from both
universities are getting jobs despite the bleak market, national long
range trends may sometime affect MOntaﬁag If so. by his own reasoning,
studeﬁts from the applied pf@grams'(théemathematiéaiﬂééiénces option
at the University of Montana and the applied statistics Dpti@n at
Montana State University) will have an easier time finding employment.

Turning to quéstions of quality, the primus inter pares of the

review criteria, the two reviewers who specialize in mathematics made
some pointed criticisms of both departments. Professor Fife writes
that "a good part of each department is relatively unproductive'.

14




This prompts him to recommend that "one to three senior level
mathematicians éh@uld be hired in each department'" and '"some two or - -
thfeésyeaf rotating junior level positions should be created". He
believes that the new faculty should have '"strong research records"
and be "currently active and knowledgeable in applications of

mathematics" (p. 5).

departments of mathematics) should immediately tighten their tenure
and promotion policies and enforce these policies more stringently
(p. 6). He believes that Missoula "does not seem to reward people
énough for scholarly effort" and calls for codification of persornnel
policies at Bozeman (ﬁpg 6-7). ¥

| Finally, he describes the ability of the faculty, except for
MSU's statisticians, to secure outside funding as poor. Again, this
point is rebutted by the University of Montana.

The third reviewer also found shortcomings in the two programs.

In discussing the University of Montana programs he says that '"the
research record of the-department as a whole is not strong," and
adds that one of the two strongest publishers is not now directing

any theses. He admits that "sometimes people with mediocre publica-

“tion records are gifted at getting students to produce research-

theses, and that seems to be the case here" (p. 4). In commenting
on the palance between the two options at the University of Montana,
he writes that "the regular Th.D.program is minimal" (p. 4). This
is not a criticism. By this he means the section of the program
devoted to training college teachers constitutes nearly the whole of
the program.
#The University of Méntana intends to review its tenure policies in
early fall. 1
15




" % Top an analysis of the publish ability of theses results, see

L E

He also found difficult exa\minationsg high grading standards, high
student morale and improving student quality. He found the Ph.D.
theses to be generally well written (all involving mathematics on
the Ph.D level), but "as best as we could determine, only one
published paper will result from any of the theses already completed"
(pp. 5-6). *¥ |

He sees the principal'prablem as the small number of students
(about 25). The National Science Foundation money,which launched the
program,is gone and this means less money for grants for stu?entsi
If there were 50% more students, Professor Scott believes the program

- teaching DVEFiDadA(Eg 7).

As did Professor Fifégjhe believes that the University of
Montana's tenure and promgtiéﬂ'sﬁandards are "well below the standards
of the better universities in this region" (p. 8).

Returning to positive points, he finds good relations with other
departments (except computer science) and reports graduates have found

Professor Scott commented only briefly on the applied statistics
option at Montana State University but declared it "successful" and
"useful" to the University and the Staté of Montana. He described his
criticisms of the program as "minor". These are: (1) an inactive
member in a small staff and (2) labeling the Ph.D.as Mathematics 1in-
stead of Statistics.

Turning to the Mathematics program, he finds problems similar to

those at the Univerity of Montana. These include a "low research

attachment 10, response viii. 29



output of the department as a whole. . .although not to the same

_degree as at the University of Montana". He uses the word "minimal"

to describe the Montana State University program. just as he did for
the University of Montana program, only in this instance it is the
statistics program which he feels overshadows the regular Ph.D.
program (p. 14). |

Professor Scott finds the same problem in low student numbers
as that which exists at the University of Montana only "slightly
worse" and calls for the hiring of more graduate students as the
"first financial priority," even before the hiring of new faculty
(pp. 14-15).

In his summary and conclusions (pp. 16-18) he called one of the
theses he read "old fashioned"” and pointed out that except for sta-
tistics there were "very few grants and contracts". The research
output of the department as a whole 1s "below standard" but there are
a "few bright spots'". He made some positive comments about the
library, relations with other departments, administrators above the

departmental levels, past success in producing Ph.D.'s, and the fact

that several members are adtively involved in applications of

Mathematics. Most of his criticisms have been described above excepting need

for a codification of rules and departmental decision-making. He

he recommended that Statistics graduates be given a Ph.D.in Statistlcs-—-
not Mathematicesd.

The reviewers leave two major impressions:

(1) The tw@ programs are not duplicates. The University.of

Montana's Mathematics program is designed to prepare college teachers.
*' 23 *
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(especially in Smail colleges), as well as to turn out "regular"
Ph.D.'s. Montana State Unlversity has both a standard Ph.D.program
and an applied statistics component., In eachlcase the "unique"
aspect of the pragram seems to be its strongest point.

(2) The quality of both programs should be improved. Senior-
level appointments are called for at both institutions. A shortage
of students is noted. The publication records of both faculties were
criticized; the University of Manﬁana‘s was criticized a bit more

severely. Neither campus was commended for attracting outside money.
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RECOMMENDATIONS

1., Life Sciences

a. M;q;qpiplégyi Tt is a pleasure to write about Montana's two fine

Microbiology programs. The faculty at both institutions is active
in pubLication_and securdng outside funding. The programs serve
other Ph.D. programs, as well s tre state and region. As you
have read in part B, prestigious national reviewers recommend
retention of both programs. No other programs were pralsed more
highly.

The obfi@us question is whether there is a need for two
programs, especilally when relatively few doctoral candldates
(about two a year in each program) are produced. (See attachment 11
which 1ists Ph.D. production in all of the programs.) There are
Justifications for maintaining both programs, even beyond the
reviewers' statement that the programs complement - not duplicate —
each other, J

Turning first to the criterion of quality, Montana State
University's program has developed overali strength and an inter-
national reputation in several areas of immunology. By itself, this
is an important accomplishment. When it is remembered that Montana
State University is the unit primarily responsible for medically
importance. Indeed, the department is inextricably involved in
the WAMI medical program and 1ntefacts with Nursing, Veterinary Sclence,
and the Genetic Institute. The Montana State University Microbiology
Ph.D. pragrém also serves graduate students in normedical academic !
programs, includine Agriculture, Biology, Chemistry, Engineering,

25
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and Plant Pathologyv. It provides Montana with'prestigious linkage
with out-of-state programs. An individual, but illustrative,
example Qccﬁréd when a Harvard Ph.D. candidate in Geochemistry did
his field research with an envirermental Microbiology team at
Montana State Unilvepsity.

The Mig¢robiclogy Ph_E. program has served the state in many_‘
waysi: These include industrial consulting, a project which fesulted
in the opening of a watershed which has been closed to public entry
for about fifty years, sanitation studies, water quality reséarch;
and many other types of activity.

As in the case with the elimiﬁati@n of aﬁj déct@fal program,
the truly first-rate faéuity would be strongly tempted to 1&3%8,
outside funding would suffer, as well as other detrimental effects
eloquently described in general terms by a reviewer of another
program (see-p.33 of this report).

There 1s a special reason for continuing the Ph.D. program in
Microbiology at both - universities. Microblology faculty have been
campus leaders in (1) bringing many tvpes of research projects
to the institutions, (2) publishing extensively, and (3) recelving

national honors. In short, both departments provide.a model for

other departments at each institution to follow and Microbiology

faculty members stimulate colleagues in other departments.

The two departments have organized the Montana Institute for
Immunology and cooperate byrexchanging professors, engagling in joint
research, sharing facilitles at the Rocky Mountain Laboratory,
serving on thesis committees from the other campus, and in other
ways. The Universlty of Montana Micrcbiolagytdepartment also interacté
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importantly with other departments. The strongest ties are with
Biochemistry, but it associates closely with Botany, Zoology,
Envirormental Sciences and Microbilologv. Faculty members serve on
graduate committees in stlll other departments at the University

of Montana. Installation of a new electron microscope will increase
interaction and exchange of ideas.

The Unlversity of Montana's program serves the state in the
allied health disciplines and has made a contribution of national
Importance iﬁ!the understanding and treatment of venereal disease.

Both universities have had no trouble placing their graduates.
There 1s a genuine national need for Ph.D. Microbiologists.

To repeat, the idea of eliminating either program is unthinkable
if we are to encourage quality higher education in Montana. The
following citations are from the reviewers' report (see attachment 2,
pp. 45, 8).

There 1s a well defined need for the
doctoral program at the Montana State
University. . . termination. . . would:

(1) Reduce the base of »~t~ining
conpetent faculty members e WAMT and
undergraduate programs.

(2) Reduce the inflov of research
dollars to the State of Mo:tana. . .

(3) Terminate a strons baslc and
research orlanted immunobiology program
capable of service to the stnte, region,
and nation. :

The reviewers also defend vigorously the University of Montana
Microblology program:

The graduate program in Microblology plays a
very important role to the University community
and to participating departments. Cooperation

with the Biochemlstry faculty has been productive
both from an academic concept and in the
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competition for research dollars, The student
demand is good and the quality of students
indicates the overall strencth.
The Department does provide some services to
the state and region. Research studles 1n
the livestock industry, as well as health
related actlvities through the Infectious
Disease Center and the Rocky Mountain Labora-
tory, provide for a mood background of experience.
In closing, the exlsting Microblology programs are necessary

at both universities due to theilr high quallty, the example they

university, state and region. The state should take great pride
in having two such programs and see to it that they are funded
adequately. It should be remembered that the reviewers recommended
elimination of a Microblology program in Loulsiana, but they
argued vigorously for the retention of both programs in Montana.
Botany. As discussed earller in this report, the Botany revlewers
believed the Montana State Universlty program to be of lesser
quality than the University of Montana program in Botany. It
should be emphasized that they were reviewing the Ph.D. program,
és opposed ﬁ@ the undergraduaté virogram, and that their comments do
not extend beyond the training of doctoral candidates.

at the Bozeman campus. In addition to clting the capability of

some faculty members to attract outside funding and supporting the

(attachment 3, pp. 1-2).
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Because the Agricultural Experiment Station is
located at Bozeman, the Botany Section of the
Biology Department has the inescapable responsibility
of providing outstanding basic course in Botany

for graduate students in such flelds as+agronomy,
horticulture, soils (combined in the Department of
Plant and Soil Science), range sclence, etc. The
botanists must provide an array of courses in plant
anatomy and morphology, plant physiology, plant
taxonomy, and plant ecology to meet the needs of
these departments, as well as for botany graduate
students. Without quality course offerings in each
of these botanical areas, the entire program of
advanced work in agriculture is jeopardized. One
of the strongest points that we can make is that we
see no way that the State of Montana can benefit
from having a weak program in Botany at Bozeman.

The Biclogy department at Montana State University also supports

the idea of maintaining a Ph.D. program. Its report argues that:
Elimination of the Ph.D. would have a significant
impact on the undergraduate program. . . and would
also reduce support for graduate programs in several
departments. . . These negative effects would result
primarily from feduced faculty morale and greater
difficulty in obtaining outside research support.
The only way to overcome these negative effects would
be to provide for more faculty research time on state
funds, more technical assistance on state funds and
more equipment purchases on state funds.

The Bilology department at Montana State Universlty also points
out that elimination of the Ph.D. program would make it much more
difficult to obtain good faculty and outside research funds for
teaching labs, as well as research labs. This, in turn, would
reduce MSU's attraction for other research facilitiles.

In responding to the Ph.D. review, the Blology Department (in
which the Botany program 1s housed) points out that Botany 1is only
one of three Ph.D.s offered in the botanical sclences at Montana
State UniVeréityg The others are Plant Pathology and Crop and
Soil Science. No less than twenty-three currently enrolled
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Blology graduate students are taking courses in these two degree
programs.

The reviewers note little duplication between-the University
of Montana's Botany program and the smaller Oﬁé at Montana
State Unlversity, which, in thelr words, "is restricted to
specilalization in terrestrial and aquatic ecology"(attachment 3,
p. 2).

Questions of need begin with whether or not a Ph.D. in
Botany is réquired for a land grant institution to provide required
services and, if so, what kind of a Ph.D. should Montana State
University offer to perform 1ts speclal service mission. Agriculture
is one of Montana State University's ﬁ@st important programs, and
a strong Botany program should support it. The strongest Botany
faculty members, however, (and most successful grant obtainers)
are ecologists. Although ecology 1s Important to agriculture,
additional strengths are needed. Perhaps they exist in the other
departments in Botanlcal Sciences In the College of Agriculture.
If so, a reorganization might possibly be in order. In thils
context, 1t is iﬁ@@rtaﬁt to note that the agricultural programs
wlll be reviewed in the near future.

In short, if we accept the reviewers' recommendations and their
views about need, serviceg~aﬂd,Mohtaﬂa State University's mission,

=

we should commit resources for this purpose and, in addition, permit

Botany. One possibility would be to continue the Ph.D. program in

Botany at Montana State University on probation until the Board of

Regents is presented with a ccﬁvincing plan for steering the program

in the correct direction.
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The University of Montana's Botany program is of high quality,
in the épiﬂi@'ﬂ of two reviewers from the University of Wisconsin.
Tts elimination would have, moreover, far-reaching effects on the
surviving mastcir's program in Botany, the master's program iﬁ
Envirormental Studies, the master's program for teachers of Biology,
the maéter‘s program in Wildlife Blology, as well as the undergraduate
programs, not only in Botany but also in Biology and Wildlife Biology.
Students in other doctoral programs such as Forestry and Zoology
migh well be unable to take the courses they need to finlsh their
Ph.D.s should the Botany Ph.D. program be elimiﬁatei. In addition,
one could add that faculty quality would be lost and offer other
reasons why a prégram should be maintaiﬁe&, not the least of which
is service to the university, state and reglon and the attraction
of outside Eﬁﬁdiﬁg to the University of Montana.

The same arguments could be applied also to the programs at
Montana State University, but the point is that the Unlversity
of Montana already has a quality program in Botany although some
| additional equipment funds). High quality faculty members are
there already and no radical upgrading i1s needed to ccntinue_the
prégram at the level of a regionally competitive Ph.D. Clearly,
the Botany program at the University of Montana can stand by .
itself as a quality program and also serve other programs, as well
as the state and region. For example, the department reports a
number of projects in which its faculty énd students are actively
participating. These include the effects of fire on state and
ﬁational forests, mineral nutrition of forest trees, physiolégy of
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plant virus diseases, and many others.

The reviewers noted a lack of rapport between the schools of
Forestry and the Botany Department. The University of Montana is,
however, putting this questian under administrative review at the
highest level. Logle would dictate the School of Forestry and
the state's strongest program be located at the land grant university,
which in Montana would be, of course, Montana State Unlversity.

For historical reasons, this has not evolved in our state. In

this instance, I would recommend that we llve with the inconsistencles
and continue a Ph.D. at the University of Montana as well as bulld

an appropriate one at Montana State Universlty.

The Botany review team made the following gstatement about
continuation of the Ph.D. programs at the two institutions (attach-
ment 3, rp.7=8).

Because of the presence of an already strong Botany
program at the University of Montana and the necessity
of a strong one at Montana State Unlversity it 1s -
desirable that both Ph.D. programs 1ln Botany be
continued. Actually, there is little duplicatlon

in the two Ph.D. programs. The Ph.,D, in Botany

at Montana State University 1s restricted to students
upecializiﬁg in aquatic ecalogy and terrestrlal plant -

the Univer31ty of Montana. CDﬁV&TSElyi the areas
represented by the Ph.D program at the University of
Montana are not duplicated at Moutana State University.
The presence of the Fh.D programs at both universities
has made it possible for active faculty members to
obtain very substantial research grants. Funds from
these grants have made possible purchase of equipment
and supplies.

And, 1n conclusion, they write that "the Ph.D program can serve as

a stimulus for both teéchiﬁg and research, and is especlally

valuable on the Montana State University and the University of

Montana campuses, which are so isolated from other comparable
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institutions of higher learning.”

At the risk of being redundant, it seems that the future
of the Montana University System would best be served by
Spécialization_at Eoth the major universities. Without a doubt
Montana State University should contlnue its historic and defined
mission in the area of agriculture. To do this, a separate Ph.D
program in Botany may or may not be necessary. Botanical fe;
search and program activity, whether focused on the question of
ecology or not, might become a question which would be more cl@sely
related to the Agricultural Sciences. This is an orgaﬁizational

matter for Montana State University to addaress. All I can say at

this point is that in comparing two Botany Ph.D programs, the
program at the University of Montana is of higher quality, has
more faculty, precduces more students and appears to be of service

in its own right. As a non-agriculturally oriented Botany program,

and Zoology programs. Indeed, one review team recommended a
reorganization of the three programs into a Ph.D in Biology with
three options (see pp33-34 of my report for further discussion).
In closing, the historical evolution of the universities in
Montana has not been entirely based on logic and reason. This
is one reason why a strong central office is needed. But aside
from all that, the question which faces you, as Cormissioner, and
the Board of Begénts is whether or not to start from the bés
ginning, which I would find impractical, or to recognize what
we have now. This means .simply that the University of Montana's
Botany program clearly deserves to be maintained. Montana State
University's Botany program may require upgrading to exist by
itself. 1If fe@rgaﬁizatian is called for, the matter deserves
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study on the campus. Imposed reorganizations will not lead

to the greatest benefits; those regarded as sensible by the
faculty and the administration of a given unit within the
system can lead to improvements. On the other hand, speaking
generally in terms of role and scope, it is reasonable £hat the
Montana State University Botany program be oriented more towards
agriculture and less towards duplicatlon of the 1ifEVSQiEﬂGES

Ph.D activity at the University of Montana.
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Zoology

Earlier in this report, the reviewers compared Montana State
University's Zoology faculty unfavorably with the University @f)
Montana's on the basis of publiéations. In responding to this
comparison, Professor James Pickett, Chairman 6f Montana State
University's Biology department concurs but makes the point that his
faculty is required to do more undergraduate teaching (see attach-
ment 12, response iv). He believes that, given this situation,
two refereed papers over a five-year period would be a fairer

measure of scholarly productivity than the one-per-average sug-

When this measure is 3p?l;§§,?° his department, nine faculty members :

qualify, but only one with a primary research orientation in
Zoology. (Five claim Zoology as a éécond field).

The M@ﬁtaﬁé State University Blology department's response
to the review of its Zoology program also points out that it is
incorrect to say that WAMLI faculty in Biology do not participate
in graduate education. To the contrary, most WAML courses are open
to a limited number of graduate students. In another rebuttal,
referred to in Part B but repeated here, the response of Montana
State University shows clearly that there are substantial course
offerings in the areas of Genetics, Animal Physiology, and Lim-
nology. This appears to be an error on the part of the reviewers
who suggested that offerings in these areas were weak.

In concluslon, the Montana State Unilversity Zoology response
urges continuation of access for the Zoologists to a Fh.D. program.
The Biology department should, "offer a Ph.D. in Biology" with
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certain options. These options would include Botany, Fish and
Wildlife Management, Genetlcs and Zoology. This reccmméndatiOﬁ is in
line with the recommendation of the Zoology review team. The
departmental response goes on to =say that Ph;D. students should work
only under faculty members who have had refereed publications

in thelr recent history, who have directed at least one thesis,

and who have fiﬂénaial support for the Ph.D. research project.
Another recommendation by the Biology department suggests that the

department should continue 1ts research efforts in Ph.D. programs in

_ Terrestrial and Aquatic Ecology (its area of strength in both

Botany and Zoology) but also concentrate on agricultural and

resource management problems. The departmental response concludes

with suggestions on how to fill forthcoming positions.

This approach would pérmitiMbntana State University to maintain
clearly adequate quality for offering Ph.D. work. At the same
time, applied Ph.D. work and research management and agriculture
would be developed. I think that this is a commendable beginning
to same long—-range plarnning. As is the case.with Botany, Montana
State University should develop a systematic and clearly defined
plan for staffing, reorganization, and impr@@ement of program
quality in Zoology. This plan should be in accordance with the
University's role and scope. With regard to Zcology, resource
management may indeed be a 1ogieal-§mphasis. The other two areas
in Blology, not addressed by this review, are Geneﬁics and Fish
and Wildlife. (Professor Pickett does not support entrance of

graduate students into the Entomology Ph.D. program — also housed
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in the Biology department -- at this time.) Genetics certainly
relates to the medically related sciences which fall within Montana
State University's I"Qléxéﬂﬂ scope. Some Zoologists also are
oriented in this direction. In short, the Blology department's
response to the Ph.D. reviews in Botany and Zoology stands as the
inltial plece of work in a lengthy process of redefining, reor—
ganizing, and upgrading the Ph.D. programs in Botany and Zoology in
accordance with the role and mission of Montana State University and
with the hope of avoiding specialized duplication with the University
of Montana. I think the most logleal path to follow would be to

require Montana State University to came up with a fully developed

plan fcsr submission tc: the C@m‘rﬂ.ssioner of Higher Educatic:n ancl

to the Board of Regents for all of its programs in Biélog durmg
the 1976-77 academic year when all of the department's Fh.D.
options will be under review. Until such a plan is developed,
approved, and evidence is glven of financial support by Montana
State University and the Board of Regents, I would recommend that
admissions into the Botany and Zoology Ph.D. programs be maintained
but on a probationary status pending regential approval of the
aforementioned plan.

The Unlversity of Montana's Zoology program received less
gubstantial criticism with regard to the publication performance of
the faculty than did the program at Montana State University. The
reviewers regarded the publicat:ign record of the University of
Montana's department as "fair" and when the curriculum vitae of the
faculty of the Zoology deparfiment at the University of Montana is

compared with the Missoula campus's other departments under review, .
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the record looks, by comparison, adequate. Nonetheless, the Uni-

outlined a series of steps to increase productivity in attracting
outside funds (for which it was criticized) and increasing
duplicagion_ These include: (1) equallzation of teaching loads,

(2) budgetary support of grant application projects, (3) manipulation
of teaching assignments to Increase opportunities for preparation

of grant proposals and publications, (4) replacement of senior faculty

soon to retire with research oriented faculty, and (5)

sion offerings. Again, however, more than half of the faculty
are active In research, especlally those hired since the Zoology
Ph.D. program was started at the Unlversity of Montana. There 1s
every indication that this hiring pattern will continue, and the
program as it stands now appears, as indicated earlier, to be of
comparable (or greater) strength when matched against the other nine
programs in the critical area of faculty publications and research.
The reviewers recommend that Zoology, Microbiology and Botany
be organized in one schiool or division of life scilences at the
University of Montana. (For their reasoning see Part B, p. 6.)
The Zoology department at the University of Montana supports such
a recommendation. The Microbiology department was silent on the
matter. The Botany department opposes the idéag‘and their opposition
was shared orally by the Botany reviewers, according to Universi;§
of antana,@fficials. A reorganization such as this may be in
order, but it should be the product of faculty study and analysis

and local campus administrative decision-making. I would recommend
38
32



that the Unlversity of Montana examine the idea carefully, but a
sudden, forced reorganization of this magnitude would be risky.
Administrators at the University of Montana would prefer, moreover,
to await the construction of a new sciences building which would
wnite the departments in terms of physical space.

The reviewers argue with eloguence that both the University
of Montana and Montana State University should be permitted to
offer access to Ph.D. programs to their Zoologists, whether as
options of Biology programs or not. Rather than try to para-
phrase their words let me present them directly:

In general, the need fcnxPh D. programs
in biology can be summed up for both :mstltuti@n.;
as absolutely essential and the effects of ’
elimination as devastating. The presence of
the Ph.D. program is so essential and has so
many ramifications to other programs and to
the university community. . .

Importantly, the general misconception that
exists at supra-—university administrative policy
and funding levels that elimination of Fh.D.
programs will constitute financial saving is so
naive that it could only be perpetuated by those
totally unfamiliar with institutions of higher
education. Especially in small to moderate
sized universities, such as MSU or UM, the Ph.D,
program is a labor of love, constituting the
basis for an intellectual climate which provides
the optimm setting for the educational exper-
ience at all levels, undergraduate and post—

_graduate. At both UM and MSU there 1s extensive
use of graduate students In undergraduate
teaching. Although on occasion this process
has been maligned, it is usually the best way
to provide a greater quality and a more indivi-
dualized instruction within the eccnomic
constraints that always exist. Elimination of
graduate programs with the intent of improving
the quality of undergraduate education would be
highly counterproductive. The quality of the
faculty would certainly decline. Faculty
teaching loads would increase and the usual
methods of dealing with such situations, e.g.
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programmed teaching or undergraduate assistants,
have had thelr best success in the presence of
Ph.D. programs, not in their absence. The
excellence of the master's programs is highly
dependent upon the capabiliity to offer the Ph.D.

The Montana State University Blology department adds to this
that elimiﬁatic::ﬁ of the Ph.D. would have significant impact on the
undergraduate program and would reduce support for graduate programs
in several programs. These negative effects would result primarily
from reduced faculty morale and greater difficulty in obtaining
outside research support. The only way to overcome these negative .
effects, the report continues, would be to provide for “wre faculty
research time on state funds, nore técl’ﬂﬁcaj; asslstanc. 1 :.ate
funds and more equipment purchases on staté funds. It would he
harder for Montana State to nEjﬂta:Ln and attract faculty and -mt-
slde research funds for student stipends and for equipment in both
graduate and undergraduate teaching laboratories. This in turn would
make Montana State Unlversity-less attractive for other research
activities,

 The University of Montana's Zoology department makes the

following points about the effects of program eliminatién: First
of all, elimination of the doctoral prag:’am#wpuld harm the surviving
master's program. The Zoology department fears a decline in the
qu.aliﬁy of students entering the master's program 1f the Ph.D. pro-
gram were .tem;matedi They also pc::iﬁt to-a loss of experienced
equipment losses, problems in recrulting and retaining qualityi
faculty, and a loss of productive Interrelationships with other
parts of the university. As measured by service c:ﬁ theses
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' most closely with Wildlife Biology, Envirormental Studies, Micro-
biology, Geology, Forestry, Education, Botany, Phsfmscy, Anthro-
pology ss.althaugh thése do not exhaust the list. |

Similarly, at Montana State University, the Biology department
which now houses Entomology, Fish and Wildlife Management, Genetics,
and Zoology shares graduate conmittee memberships with faculty :r@m
Animal and Range Science, Chemistry, Microbilology, PléntAand Saii
Science, Plant Pathology, and Statistics and Veterinary Science.
Five Zoology faculty members have»séiiﬁ appointmenté with the
WAMI medical program and a number of zoologlsts have been involved
in jo;nt rgsegreh projects with other departments.

In cl@éiﬁg; fﬁérefbfee it should ng@bvi@us th%p Zoology
programs, like the @therg"uﬁééEVféview, impact upon other programs
and this coﬁsidEPQti@n should be kept in mind in deciding whether
to retain or eliminate Ph.D. programs. On the other hand, this inté%érc

 action does not neeessarily meaﬁ that constructive upgrading and

reorganizational plans might not be in order.
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The highly favorable Chemistry reviews have been summarized
in Part B of thls report. Retentlion of both programs is clearly
essential due.tc the high quality of the programs and their impor-~

tance to other university programs, the state,'and region.
Quespidné of quality were not raised by the reviewers, and my
own reading of the curriculum vitae of chemists show the great

majority on both campuses to be active in research and”publication.

‘of Montana has more than enough active research chemists to maintain

a Ph.D. program.

The existence of two Microbilology Ph.D. programs was Justified,
not only for reéSQns of quality, but because of the special im@ortaﬂce!!l
of the program at both caﬁpuses_ The same points support the
existence of two Chemistry programs.¥*

At Montana State University, Chemical Engineering 1s a Ph.D.

Institute of Genetics, which also supervises a doctorate. Chemistry
students take course work in Mathematics, Physics, Blology, and
Mier@bi@l@gy! Simlilarly there is a large non-chemlstry graduate
student enrollment in Chemistry glagses (101 in 197U-75). Diseiplines
represented by these enrollments include Mlcrobiology, Blology,
Chemical Engineering, and several 5§%£§§é%gficultural sciences.

The Montana State University Chemistry department also plays a

* v o 7 i
If my arguments are not convinelng on this point, see attachment
12, which was prepared Jolntly by the two Chemlistry departments.
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_strong role in special programs and projects. Major examples

include, first of all, the Agfigultural Experiment Station where
about half the facultyrhayé Joint appointmEﬂts and participate in
projects designed to help Montana's agficulture_ Currently, fifty
to sixty Montana State Uhiversitj‘faéulty'frcm'sevefalvfields
and stﬁdents are working on ten different MHD projects with a
sixteen-month budget of $1.1 million. Chemists are among
this group. One of the courses taken by the first-year medical
students in the WAMI porgram at Montana State is medical bi@chémistry;
which is ecurrently beiﬁg taught by several members of the Chemlstry |
department. '
The University of Montana also reports strong interaction
between its Chemistry department and other Ph.D. granting depart-
ments. Thits inter—departmental supp@rﬁ/depenﬂenee includes consul-
tation and interaction, availability of instrumentation, and use of
céurses by students. The University of Montana provides examples

of research projects which involve analytical, organic, and inorganic

lchemists and biochemists in the Chemistry department working with

mlcroblologists, zoologlsts, geologists and pharmaclsts. The

same report describes how other graduate departments at the

‘UﬁiVéPSity make regular use of the department's instrumentation and

how many graduate students in cognate departments take graduate and
upper division undeggraduate courses in Ghemisﬁry. It points out
that virtually every Blochemlstry course 18 taken by Ph.D. students
in Micerobiology. Graduate students in the life sciences use Blo-
chemistry and Physical Chemistry courses, those in Geology take

Physical Chemistry, and those in Environmental Studles use the
43
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Analytical and Environmental Chemlstry courses. A further
example of this intefactiéﬁ refers to a Mélecﬁ;ar Blology seminar
which 1s cross listed as a course in Botany, Micr@biéiogy and
Zoology as well as in Chemistry. As an additional example of the
close interaction between Chemistry and other programs, three
Ph.D. awardees in Forestry ﬂiﬁ their work under the supervision
of a professor who speclalizes in Wood Chemistry.

The University of Montana also prgvideé expértise faf the
state. Reported examples include research and gggsplting on
toples ranging from poisonous metals in game fish to forest
fire detection methods. |

The national demand for Ph.D. chemists is plcking up‘after
a decline in the late 1960's. Both departments offer supporting
statistics, and the placement records of graduates from both
programs indicate a demand.

The reviewers strongly support retention of both programs.
Professor Peter Freeman, of Oregon State University, who had not
intended to recommend on program retention or elimination,
changed his mind after bﬁe review. After pointing out that good
faculty would leave, morale would suffer,‘the quality of teaching
would decline, grant funding would decrease, aﬂﬂ'theblearﬂing
environment would suffer, he points out that loss of research
quality and competence in Chemlstry would cause a ripple effect
across the campus in both cases, due to the fact that Chemistry
interacts strongly with other deﬁartments such as ZD@légy; Geolégy3
and Microbiology at Missoula and with Chemlcal Engineering;

Physles, Plant and Soll Science, Animal and Range‘Sciences
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Microbiology, Genetics and the MHD program in Bozeman. He finds
the degree of collaboration with other departments to be partic-

ularly strong for both Chemistry departments. Buttressing his

of members on doctoral committees; collaborative efforts on
regearch ére underway so that scholarly efforts in other éég
partments would be placed in jeopardy by eliminating the Ph.élP
program in Chemistry. He adds that the WAMI prégramg which is,
in his view, cff-to such an excellent start, might very well

Tt is difficult to lmagine how a comprehensive university could
survive without a quality Ph.D. Chemistry program. The Uhi&ersity
of Montana has programs of proven quality in Zoology and_E@tany.'J
Like Montana State University it has a quality doctoral program
in Microbiology. Quality programs in the life sciences should be
supported by a doctoral program in Chemistry. The interaction}is
obvious and necessary. Montana State University has a Chemical
Engineering program, a'Physics program, programs in Agriculture
such as (Plant Pathology and Crop and Soil Sclence) and Biology
as well as activity in the medically related sclences. In short;
if Montana State Unitersity is to be the center of studies in
Engineering, Agriculture, the medically related sciences and the
University of Montana a campus on which programs in the life scilences
are offered, Cheﬁistry Ph.D. programs are needed at both institutions.
To repeat, there are no questions about the quality of the faculty as
it presently exists. There are no major impravemgﬁts-cailed for by
the reviewers. In short, the Chemistry programs stand on Eheir
own merits, as well as serve other programs and attract adequate ‘

outside funding to the State of Montana.




3. Mathematics _ ”
The State of Montana has two quite different Ph.D. programs
in Mathematics. Each institution should c:ontjnue to offer the Ph D.,
but each needs support from its own instituﬁioﬂ, the Board of Eegentsg

and the State of Montana if it 1s to reach a quality level comparable

wlth most other programs under review.

Both programs received reviews that were c::fﬁen cfitica;l, in ﬁane
(see pp. 12-18 of this report), buﬁ it is iﬂ@artant tc rémémber SEVEral )
factors about the nature of Mathematics departments in geheral. |

(1) Ihéy pravide m@re service to other depa:tnénts.

requir'e some nathemat‘.ics) but also in

consulting services for other faculty

menbers who need mathematical assistance

in their work. Statisticians are in " 3

especially heavy demand. '

(2) In this report Mathematicilans are compared
- ‘with people from departments in four

disciplines with access to laboratories.

The laboratory scholar, if not overburdened

with undergraduates, should produce

publications on his experiments. For this

reason, too, a lower publication rate could

be expected from Mathematlicians. =

On the criterion of publicaticns both programs were criflclized —
the University of Montana more so than Rbntana'State'Uhiversityi
In each department, however, young, recently hired'schélars are
leading the way. All new hires should be research-oriented. The
market is such that this type of person is available. ’
Montana State University's program emphasizes the Staﬁistics‘

option, which the reviewers regarded highly. The program also
offers applied analysis and thus trains students for industry and
government, as well as for traditional academlic employment.
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(For this information and that included about Montana State
University in the following paragraphs, see the department's
response to :eviewersi report, attachment 10, Pésp@ﬁse ix.)
Retﬁfﬁiﬂg to the question of a publishing f‘aéulty and its
importance for a Ph.D. program, antaﬂa State University's recent
improvement was noted by two reviewers. One remarked that two
Mathenatigiarxs with gaod research records have Jolned the department
and "a hlgh research producer already in the department has sﬁérbed
 directing theses" (attachment 9, p. 13). Another described the
Statistics faculty (the reviewer's area of specialization) as
"sufficiently active in publication to enable them to direct
theses" (atta;lment‘ 7, p. 2). Also, eleven Montana State
University nﬁfhematieians have had twenty-eight articles published .
or accepted in major mathematics journals in the 197U-76 period.
The Mathematics department also has a plan for developing i‘LLrther
capabilities,_in this important regard and adnﬂ;iistrative s;uppo;ifiz
for implementing it. | '
A second major critiecism of Méﬂtg;ia State [hiversity'é
program was low enrollment. In point of fact, however, Montana
State University's Mathematics Ph.D. counts thirty-two gfadué.te
students at the present time, a substantial number when cén@ared
with other Ph.D. programs under review.
| A third criticism of Montana State Unlversity's Mathematics
Ph.D. specified problems in attracting outside funding. The
department claims it has attracted $75,000 in funding since
grants.
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As stated at the outset of this discussion and by the
" reviewers, both programs could benefit from jji‘@r@vemenﬁsi Additional
staffing was cited as éﬁ; need. Given the financial constraints |
of the Montana University System, a more appropriate approach
(for both institutions) wotid be to combine hiring of research-
orlented people to replace retirees with a facultj development
program in which non-productive professors are revitalized or glven
undergraduate teaching asagmmts In 1ts response to the
review, Montana State University sets forth such objectives.
The Mathematics doctorate at Montana State University merits
both Inside and outside of the institution.

The School of Engineering and the Chemistry department both

offer Ph.D.'s and draw heavily upon the services of the Mathematics

Ph.D. program. Letters attached to the Mathematics department’'s
response verify thls obvious point. 1In addition, the statistician
reviewer writes that statisticians "should be active in research
and consulting with. . .scientific departments on campus where
research is done. . . . Montana State University has done very
‘well. . . and should be complimented" (attachment 7, p. 1). Second
the department provides services to sté.té agencies, Flnally, it
provides a regional opportunity for Ph.D. education. Over half of
its students are from Montana or our surrounding states.

In closing, one reviewer commented on the adverse effects

of eliminating the program (attachment 9, p. 17):
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(i) Loss of a useful training program for
Ph.D.'s in Mathematics, one of the very
few in a rather large geographic area.

(ii) Weakeniﬂg of the department, with the
probable loss of several staff members. .

(iii) Weakened support for other departments.

It will be seen later that he applies the points to the University
of Montana, though at Montana State University the existence of
Ph.D. programs in Engineering and Physics make point (1ii) especially
important.

The University of Montana offers a Ph.D. in Mathematics which,
in the words of one reviewer, "might be described as-a college
teacher training program with applied overtones." Later discussion
will show that this is not é criticism. Indeed, the reviewer goes

on, to say the department is "dolng about as good a job as possible,

. assuming certain constraints which exist at present'":'(quotes from

attachment 8, page 4), and the reviewers approve of the-npvemEﬁt
away from traditiéﬁal Mathematies.

There are, in a formal sense, two options -- the traditional
Ph.D. and the Mathematical Sciences‘épti@n. In point of fact, the
latter option now constitutes the entire program, or nearly so. In
this option, students are trained broadly in Mathematics with the
idea in mind of (1) serving small academlc institutions where
Mathematlcians must be able to instruct in a wide range of courses;
(2) training graduates who can apply Mathematies to problem~solving
in other sclences. The first three graduates of the program are
currently teaching; two students who have completed all requirements
but their dissertations plan to work outside of academe.

Even more than that was the case wlth Montana State University's
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department of Mathematics, -the publication record of the department
was questioned by the review team. Two points should be made to

place matters in perspective. First, my readlng of the curriculum vitae
ljﬂdicatés a good deal of the publication concerns the education |

of Mathematicians — a subject perhaps germane to this kind of Ph.D.,
but possibly not considered as appropriate by some Ma":hematiciaﬂs.
Sec:c_:rici3 as is the case with Moﬁtaﬂa State University, the more

recently hired faculty are publishing. Also, the department plans
further encouragement of research and,as openings permit, plan to

hire research-oriented faculty. '

Second, thé program was criticized f‘or Znot having enough
étudentisi Although it has fewer students than the Montana State
University program, the number of enrollees is comparable with most
other Ph.D. programs. Also, the departnﬁntal response to the review
(attachment 10, response viii, p. 1), pfc:jecté an expansic;n to 30
students.

A third point on which bot;j departments were criticlzed was
the lack of outside f‘und@g Although the large National Science
Foundation grant which launched the Mathematical Sciences option of
the program has expired, the departmentihas bfaught in at_ least
$50,000 in 1976. The charge 1s rebutted further in the departmental
response.

In c‘iiscussing the aciver*se effects of eliminating chemistry

Ph.D. programs, I quoted a reviewer who described a ripple effect

on dependent programs. The Mathematics department belleves elimina-
tion of its program would create a "tidal wave," (even though the
University of Montana does not have Englneering or Physics Ph.D.
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programs). Statistics and Operations Research courses are offered

to graduate and undergraduate students and they likely would not

exist without the Ph.D. program. The department reiterates the'belief
of some reviewers that elimination of a Ph.D. program would hurt
undergraduate education because the load carried by teaching
assistants would have to be borme by the regular faculty. The

Mathematics department also provides statistical consulting services.

students to:
(1) Camp;éte a similar program at one of a
small number of places where such :
are offered, or E
(ii) N@t'gémﬁlete a Ph.D. program at all.
With (1) he emphasizes the fact that there are only a few univer-
sities with this type of a doctoral program. Usually, a program which
emphasizes preparing teachers for small colleges 1s called a doé=
torate of arts. No reviewer applied this label to the University
of Mﬁntana's program. Even though the theses may be surveys
or syntheses (as opposed to original researah)g'the reviewers
regarded those they saw as doctoral-level work;in Mathematics.
(See also the memorandum from Professor McKelvey in attachment X,
response viii.)
In summary, we have two quite different programs in nature, both
of which drew a large number of major suggestions for lmprovement

(except for the Statistics option at Montana State University).

nature of the programs. The programs seem to be headed in the right
direction in terms of improving quality. The Montana State Unlversity
51
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program is larger and provides a crucial service to Physics

aﬂa Engineering, as well as to the other dspar%nents and region.
The Universlty of Montana's pr@gram.pfsvides service and trains
Mathematiclans in a non-traditional broad fashiéﬂ, Were the programs
truly duplicative, resources should be concentrated on just one
campus — in my view, antana State Uhiversity because of its
successful statistics option and bettEf.publication record (in

the opinion of the reviewers), and also due to its larger size
and importance to doctoral prégrams in Engineering and Physics.
But, as eiab@ratéd above, the University of Montana's program does
not duplicéteg It should be retained if the University of Montana

is wllling to add faculty who publish in Mathematics. If the

legislature provides a generous éppr@pfiatién, the Board of ﬁéEEﬁts
should help. Given the uncertainties. of this the University of

Montana should specify a plan based on its own budget. Alé§3 all

s

theses should be based on primary research or a request be made to

change the title of the program.
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.In supporting the ten programs reviewed, I do so with varying
degrees of enthusiasm and, in some cases, with conditions.

First, let me comment on the seven programs which I believe
imperative to maintain. I recommend them unconditionally. Si1x were
found to be of unquestionably high quality sﬁd to provide essential.
services to their university; state, and region. " These are the
doctoral programs in Microblology and Chemistry at boﬁh'éambusesg and
Botany and Zoology at the University of Montana. The séventh
essential program is Montana State Univefsity's Mathematics program.
Reviewers made sggg&stioﬂs for quality improvement, particularly
in the area of faculty publications (though the reviewers rated
Montana State Unlversity higher than the University of Montmna's
program on this count). In my view, the current faculty has
recently began to publish at a rate (see p. 41 of this report)
sufficiently high to avold hiring expensive new faculty members.

As discussed earlier, a Ph.D. in Mathematics 1s necessary to support
the several Ph.D. programs in Engineefingg the Physics Ph.D. and
provides recognized state and regional service. The Statistics
@pfiong which is the major part of the program, drew praise from
thé reviewers. S

The remaining three programs attracted sﬁbstantial'suggestians
for dmprovement and my recommendations for cantinuation are
conditional. These include, first szallg Montana State University's
Botany and Zoology programs. Mcﬁﬁana State University is a land grant
institution and loglcally should have Botany and Zoology doctorates
to complement research in Agriculture. The Zoology doctorate or
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a Biology Ph.D. of some type should support the WAML prégram;

The existing Baﬁany!aﬂd Zoology programs are ecologically-oriented
and narrowly so (terreétrial and aquatic ecology). The Biology
department at Montana State Unlversity @r@péses offering a Ph.D.

in Blology with options in Botany, Zoology, Fish and Wildlife
Management, and Genetics (rather than individual doctorates in

each of these areas as now 1s the case). The Biology departmentx
would no longer accept Entomology students into a Ph.D. program.
attention to priorities, reorganization, and moving toward a role!
and scope in the Life Scilences éveg further différentiatéd from the

University of Montana's traditionally oriented Life Sciences

" doctorates. .

In addition to the Bilology doctorates not reviewed.this year
but mentioned above, Montana State University's College of
Agriculture offers doctorates in Plant Pathology and Crop and Soil
Science. All of these interrelated degrees are scheduled for review
in 1976~77 as are medically related programs. DMontana State
University thus hdas a splendid chance to develop a plan for upgrading
its Zoology and Botany programs, study reorganizational possibilities,
and consider tying Botany more closely to agriculture and Zoology
to agriculture and the medlcslly related disciplines. When that
plan ig developed, submitted, and evaluated in terms of funding
realities ané academic factors, the Botany and Zoclogy Ph.D.'s
(or options) will be reassessed. In the interim the programs could
continue with the knowledge that changes are required. An alternativé

would be to suspe-d them, but I believe this 1s unnecessary.
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The final program is the University of Montana's Mathematics
Ph.D. which I also recommend conditionally. This program is
labelled a Ph.D. Another degree in graduate education 1s the
Doctorate of Arts. The latter degree reflects a training program
which emphasizes preparation of small college teachers and does
not require primary research -- a hallmark of Ph.D. programs. At
first glance, it appeared to at least one reviewer (before he
visited the campus) and to me that the University of Montana is
offering a Doctorate of Arts in Mathematics.

The program is, however, something more than a Doctorate of
Arts. No reviewer described it as a Doctorate of Arts. It also
trains people for work in applied Mathematics. Comprehensilve
examinations are difficult and of Ph.D. quality. But 1t is still
possible to write non-standard theses. In my view, the program

research requirement for all theses or request

should have a primary
permission for a change in title. (For a dissenting view see
Professor McKelvey's memorandum in attachment 10, response viii.)

It is difficult to survey or synthesize intelligently at the
doctoral student level, even if a person has teaching experience.
Doctorates in all fields traditionally require primary research.

A small program, which like Montana State University's provides
the university with money-saving teaching assistants, 1t can be
upgraded and developed with just a few additions to the existing
faculty. The publication record of the faculty was considered

" by the reviewers to be less than that of Montana State University's.
I was not provided with evidence of a'reeént spurt of publishing

activity in refereed Mathematics journals. Some new blood is needed,
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though not as much as the reviewers suggest.

The products of this program do differ from the standard
Mathematics Ph.D. program and according to the reviewers applied
mathematicians will have an easler time of 1t finding jobs than pure
mathematiclans. For one thing, more non-academic employment is
avallable. As exrlained in pp. QHEHS'@E this report, the program, by
itself, meets review criteria of'serviceyﬁa the campus and state.

If the University of Montana chooses to ccmmi§ greater resources to
this experiment in graduate education at the expense of other

intained. But my recommendation is de-

programs, it should be ms
pendent on a clear cut commitment that this be done and a detailed
explanation of where the money is coming from. Extra money should
not be pumped into the University of Montana for this purpose unless
the Board of Régents can receive a higher amount of money from the
state. As stated earlier, we all should be working toward this end,

but it would not be realistic to count upon it at this time.
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ATTACHMENT # 1

REVIEW AND EVALUATION OF DUPLICATING Ph,D. PROGRAMS
IN THE MONTANA UNIVERSITY SYSTEM BY OUTS|DE REVIEWERS

I. General Questions as to Purposes of the Review

A. Content, purpose, goals and |imitations of the program
B. Need for the program and results If eliminated
I. Student demand
Market for graduates
Enroliment data
2. Service to state, region and institution
C. Quallty of Program
l. Faculty
2. Students
Quality of incoming student
Quality of post-graduate school] careers
3. Facilities, equipment and library holdings
D. Program Comparison between the Two Schools
I. Content and extent of duplication
Z. Quality

E. Record of the Department Program in Attracting Additional Resources
to the University and the State

|. Grants and Contracts
2, Facilities

I. Possible Qutcomes -

A. Both programs continue

B. Redirection or change in a program, Including possibllity of Increased
funding '

C. Increased collaboration between programs at Unlverslty of Montana and
Montana State University - to whatever extent Is actually feasible
and beneficlal

D. Elimination of one or both programs
E. Secondary outcomes -

The effects of any action on other programs in the institutions and
state agencies and programs
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11,

Iv.

Procedures for Review and Evaluation Process

‘AL

u)

il

Preparation of standardlzed Information in a report presented
by each department by Jan. 30, 1976, fifteen (|5) copies sent
to Helena, plus institutional needs

Selection of outside review team members (2 for each dlsc!pline)

Outside reviewers receive reports for review by mail approx:mafe!y
one month prior to visit and names of instltutlons in region
offering Ph.D's in same fields. They may request add!flonai
Information from the two schools prior to visit.

Reviewers visit both campuses, up fo two days on each campus with
appropriate rest and remain In the state for one day after both
visits, to confer on their findings and outline thelr reports.
Visits will be preceded by an entrance interview by the Deputy
Commissioner for Academic Affairs and representative from each
campus.

Each reviewer submits report to the Commussxaner s Offlce who will
forward 1t to the universities

Departments respond to report through campus channels to the

Commissioner's Cffice

Deputy Commissioner for Academic Affairs and the Commissioner for
Higher Education prepare a report and recommendations to the
Board of Regents

Reviewers' Responsibilities

A.

BQ

Each reviewer prepares own report on each school's program

Assessments of quality and recommendations are made related fto the
general questions in 1 above and in a stated frame of reference
with regard to comparable institutions

Comparison of the programs at the two schools again related to
the general questions in I. '

Reviewers are encouraged to make suggestions about possible out-
comes or changes, though they are not required to make deflanIVe

recommendations regarding retention or elimination -

Format for Report Prepared by Department

Ai

The Program

I. Brief narrative defining objectives, specializations or limi-
tations of the program. Does it train research specialists,
teachers, or practitionérs?

2. Describe how the role and scope of the program as defined in
(1) fit those of the Institution.
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3. Requirements for the degree, including options avallable.
(a) Quality controls should be |isted as special sectlon

4. Relationship to other graduate programs in the university -
evidence of interdepartmental exchange and support.

5. Evidence of need for the program in terms of potential market
for the graduate, student demand, state, regional and
institutional needs.

6. Special features which could be ascribed to relevance to
problems of the state, society or the region, geographical
considerations, special expertise of faculty members, etc.

7. Relationship of the graduate program to the undergraduate
program in this field. Are they complementary and, If so,
how?

8. What would be the effects of elimination of the program?

9. List each graduate course taught and enrollment starting
Autumn 1970.

B. The Faculty

. Numbers and diversity of interests and competence for the
program options offered

answer 2-6 for each faculty member:

2. Complete vitae - including all publications to dafe=(accardiﬁ§
to format of Governor's Commission on Higher Education Report)

-3, Faculty teaching loads and other professional or scholarly
activities

4. a. Number of Ph.D. degree program committees presently serving
on and number of current chairmanships

b. Number of Ph.D. theses directed at the institutlion (student,
title and year completed)

c. Ph.D. theses in progress (being directed)

5. Total faculty research grants and other awards naming institution
(sources and amounts)

6. Curreni research in progress
C. Students

I. Number of degree students in the graduate program (Master's and
Ph.D. levels combined) for each year starting Fall [970




Number of Ph.D. graduates from the program for each year
starting Fall 1965 :

Criteria for acceptance of a student into the graduate program.

If possible, list number of acceptances vs. rejections for the
last five years starting fall 1970,

" a. Criteria for acceptance into Ph.D. program

b. Undergraduate g.p.a, baccalaurate school and GRE scores for
Ph.D. enrollees. (Enrollees to be defined by the department
from the time at which the department agrees to accept the
student to work toward a Ph.D. degree). For the information
of the reviewers it should be noted that the enroliment data
from the two schools may not be comparable.

Record of subsequent career (employment, research, etc.) of the
Ph.D. graduates

Financial support data for the graduate students (how many T.A.'s,
R.A.'s, Fellows, Trainees, etc. - with sources of funding) =
current year only '

. Facilities and Other Resources Available

2.

|+temize specialized laboratories

Special ized inéfrumen+a+ian, research equipment, etc.
a. Within department a

b. In other departments but used in program

c. Computer facilities

Support staff (secretarial, technical, etc.)

Library holdings (data provided by serials list in Library =
not required in report)

a. Annual expenditures of outside support funds for last
five years (fiscal years)-(Audited Foundation reports)

b. Other regéurcés attracted to institution as result of
program (visiting fel lows, state and federal laboratories
or programs)-(current year)
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This program evaluation is submitted to educational leaders
in the State of Montana to serve as a resource document during
consideration of (1) the quality of graduate programs desired and
(2) the economic investments that accompany such decisions. It
is the understanding of this team that several programs will be
evaluated. Regardless of the various committee recommendations,
it is imperative that the decision makers in education fully
understand their mission, goals and objectives. A dedication to
developing quality, scholarly programs to which the young men and
women and the adults of Montana are entitled requires maximum

use of available resources. Maximization of resources requires

L]

establishment of priorities and the development of quality

programs.

for appropriations, Quality can not be measured in terms of the
number of graduates or the number of student credit hours produced
within a given academic unit, Quality dictates the nesed for

economic investment to provide an opportunity for faculty and
students to work together in satisfactory téacherastudené ratios

‘in an environment which encourages scholarly and creative activities.
It is essential that priorities be established and confirmed and
"that the dedication of faculty and administrators be evident if
programs are to achieve some degree of recognition. Such action
requires ﬁaximum use of available resources as well as the explora-

tion of all available avenues to expand the revenue potential,

O

ERIC

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

Since the final and mcst-imp@rtaﬁt step of the Ph.D. program
involves the eatablishmén;mof an apprentice-master relationship
between the student and his major professor, the success of a
Ph.D., program is éassible only where the major professor has an
exciting research program., Good research programs do require
funds and where they é%ist in educational iﬁstitutions they shauld
The discipliﬁé of microbiology, fortunately, is located at
the "cutting edge" of science as evidenced by Nobel laureate
awards and related recognition programs., While much has been
published about employment opportunities, it is cognizant that
microbiologists are enjoying a rather good marketplace. Suffice

t to say that students originating from quality programs are

e

often able to choose from several opportunities. The important
factor is that quality is a significant determinant and thus

this is the time to emphasize qualitative rather than quantitative
characteristics.

Qur visit to Montana State University and thé University of
Montana revealed the following general charactgfisiics about the
Doctor of Philosophy program in Microbiology in the State of
Montana. (1) Both Universities have relatively stréﬁg micro=
h slogy programs at the graduate level. (2) The graduate programs
and research activities at both Universities complement each
other and we found very little unnecessary duplication in the
specialized research areas. (3) The faculty are competing for
a very significant portion of outside research dollars. This is

to be commended since these federal dollars now return to the
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State rather than being expended in other States., (4) The
programs greatly enhance the teaching programs at both the
masters and- bachelor's level.-

There is cooperation between the research groups, which 1is
highly desirable. The most active research effort is in immuno-
biology and immunochemistry. The expertise of faculty from the
two Universities in this endeavor prévides a strong base for
recognition of the Montana Universities. Other subdisciplines
of microbiology which are gaining recognition and can berexpected
to add prestige to the University are those in environmental
microbiology and the molecular approach to life processes and
to pathogenesis in microbes.

The faculty, students and administration were most courteous
during our visit and we greatly appreciate their willingness,
frankness, and desire to be a part éf an on-going evaluation
effort. 1Individual comments will be provided for each of the
Universities and will be presented in the seéuence in which the

team visited the campuses,



MONTANA STATE UNIVERSITY

1. Content, Purpose, Goals and Limitations of the Program,

L]

The academic composition of the doctoral level program wa
good. As would be expected with a strong graduate program, the
undergraduate offerings showed many areas of strength. The faculty
are dedicated to the process of producing strongly oriented
microbiologists with good basic preparation. The morale of
faculty and students is very good which speaks well for the overall
program,

2. ©Need for the Program and Result éf Eliminated,

There is aiwell defined need for the doc;mralpprogram at
the Montana State University., The enrollment at the graduate
level is very setisfa;t@ry, graduates have little difficulty in
locating positions, and the student demand for the program at
the graduate level is very high. The undergraduate microbiology
and medical technology enrollment likewise fefléét this strength,
The doctoral program and the ability of faculty to maihtain
creative and sch;lariy programs greatly contributes to the
success of the undergraduate effort. 1In addition, the strong
graduate program provides crucial support for the WAMI program
established with the University of Washington which deals with
medical education., Thus, termination of the doctoral program
at the Montana State University would:

(1) Reduce the base for retaining coﬁpéﬁent faculty meﬁbers

for the WAMI and undefgtaduate Programs.

(2) Reduce the inflow of research dollaré to the State of

Montana. These funds are used for support of studen%ssl
purchase of equipment and other program needs.

(3) Terminate a strong basic and research oriented



immunobiology program capable of providing service
to the State, region and Nation.

The Department does provide service to the people of the
State in a number of areas. Research efforts are being conducted
under the auspices of the Environmental Protection Agency and
selected faculty are participating in programs sponsored through
the Agricultural Experiment Station. It is possible thét the
application of microbiglogigal concepts to other problems
associated with the State, its peoples and industries could and
should be carefully explored. This might be appropriate for
faculty members that are not presently competing satisfaﬂtsrily
¢in Federal granting programs.

It is our understanding that a program in Veterinary Medicine
similar to the WAMI program is being considered. It is essential
to medical and veterinary medicine programs that a strong public
health research oriented micfgbiolcgy curriculum be available to
‘the young men and women matriculating through this academic effort,

The basic and applied aspects of this departmental research program

contribute to this base very nicely.

3. Quality of Program.

The quality of faculty and students was very adequate. Inter-
views with students revealed a very capable group of young scientists
interested and dedicated to science. The facilities, equipment and
library holdings are adequate for the program, but not overly
impressive. Present funding levels reveal the source of many of

~these problems.

4, Program Comparison.
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The primary strengths in research at Montana State Univer-
sity are immunobiology, water Tresources and enviroumental sciences.
The research is concentrated in rather well defined specific
areas which permits the faculty to achieve some level of regional
and/or national recognition, Programs where departmental
research is diffused across several broad areas never achieved
this acclaim. It is important to note that the immun@b;alcgy
program differs considerably from the immunochemistry oriented
program associated with the University of Montana. The specific
areas and specialities of research do complement each other very

nicely and, overall, provide a very strong program for the State.

5. Record of OQutside Resources.

The record of the faculty at Montana State University for
attracting outside funds is very good. The faculty are to be
commended for receiving financial support. The Committee wishes
to voice a word of caution in that Dr. John Jutila has recently
moved into administration and is serving as Dean. Dr, Jutila is
a recognized immunologist and it would be highly desirable if
the University would seek to fill a research position in this
area té maintain the status and level of the immunology program.
Dr. Jutila will spend much time in administration and it would be
indeed unfortunate if the University were to let a recognized
program deteriorate on this base. Dr, Norman Reed, a Research
Career Development Awardee, likewise assumes anéextfemély heavy

load in the department. While his willingness to serve in many

=N
[

capacities within the department is indeed commendable, it
not the intent of the Research Career Award Program for the

faculty member to devote significant time to activities other
Q
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than scholarship and creative components.
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THE UNIVERSITY OF MONTANA
1. Content, Purpose, Goals and Limitations of the Program.
The course work and content of the doctoral program in the
Department of Microbiology at the University of Montana are

adequate in breadth and strong in specialities. The faculﬁy and

‘students are committed to a strong microbiology program. The

morale 1is good.

2. Need for the Program and Result if Eliminated,.

_The graduate program in Microbiology plays a very important
role to the University community and to participating departments.
Cooperation with the Biochemistry Faculty in the Department of
Chemistry has been productive both from an academic concept and

in the competition for research dollars. The student demand is

good and the quality of students indicates the overall strength

of the research and sgholariy effort. The students have little
difficulty in finding jobs since they are well prepared,

The Department does provide some services to the State and
region. Research studies in the livestock industry as well as
health related activities through the Infectious Disease Center
and the Rocky Mountain Laboratory provide for a good background
of experience. Faculty not actively involved in research projects
funded by outside agencies could participate in service oriented

accivities that would be beneficial to the people of Montana.

3. Quality of programs.

The Faculty and students are well prepared and interested

in a quality academic program. The physical facilities are

adequate althgugh;tha supplies and expenses budget is exceptionally
small and investment in library holdings could profit from ad-
ditional resources.

4, Program Comparison.

The principal research specialities at the University of
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Montana are in immunochemistry (structure of .antigens), para-
sitology and related public health oriented studies. These
specialities do not overlap the Montana State Uhiversity program -

but do permit an opportunity for faculty to interact and cbcfdinazefg~"

.complementing areas. The research program is. visibly streong . . ...
_as evidenced by the productivity and publications of the faculty

and the outside grant support. Similar to Montana Stateg the

o

graduate students are primarily associated with facuitj handling”
research grants.
5. Record of Outside Resources.

The attragﬁian_af additional resources has been very good
by facdlgy in the Department. This Spééks qéite(highly of the
overall program, and it would appear that research has basically
been the source of Jupport for the departmental prcgfam both at
the undergraduate and graduate level. We were pleased to learn
the 1975-76 Microbiology expenditures of non-state funds (page 96ﬁ
of the Ph,D., report) will bounce back to a record value., In spite
of the general cutback in tgseafch funds the Department has in
hand committed research grggggﬁfar this year af the order of
$100,000; this is in addition to Stelda-Duncan Ingtituté funds
and it demonstrates that the low value 6f $é??812 reported for

1974-75 was a temporary setback of the program,.

7. Funds for supplies and expenses, travel, equipment and the
library were inadequate. Unfortunately, sclentific costs involved
with maintenance and feﬁait of equipment have become a prime
factor in support of scientific areas., In addition, travel to
scientific meetings to convey scilentific datu and results and to

remain at the forefront of the problem areas needs to be improved




O

within the University structure. The Library facilities were
the subject of some disappointment at tﬁe University of Montana.
8. 'The Montana State University allocated four FTE teaching
assistantship positions to the>Department while the University

of Montana had exactly twice that number with eight FTE teaching

positions. The stipends at both Universities are relatively low.

It is entirely possible that both Universities might wish to raise.

the stipend level to insure recruitment of outstanding graduate

students. The better well-prepared student Will provide improved
services in the courses in which they participate and the Univer-

sity is, therefore, greatly reimbursed for its investment,
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SUMMATION

The State of Montana is fortunate to have strong doctoral _
programs in Microbiology in each of its two major Universities. h
It is interesting to note that these two programs do not duplicate

the scholarly and creative areas, but rather complement each othéf,
As a result, a very strong research and academic base in immunol- =

ogy-(immunolagy and immunochemistry) has been achieved and the - &

 faculty and programs are recognized regionally and nationally
in their respective areas of expertise. The programs are tied

with important progframs such as the WAMI and perhaps the future

the . Infectious Disease Center and Rocky Mountain Laboratory for

the University of Montana. There is good cooperation between
these programs in the érea of immunobiology -and immunochemistry.
Other good programs aré’in the health related areas.
quality programs brings thousands of dollars into the State of
Montana as research and academic support. Therefore, dollars
are returned to the State which would normally be expended in
other States. In addition, termination of one or the other |
program would in reality cost the State more dollars since
résearch and.suppctt dollars are playingia very significant
role in the overall financial base of both departments as well
as the University. |

The Committee was very pleased with the reception provided
by admini{astrators in the terminal session at the University, At
the Montana State University, Dr. Irvin Dayton, Dr. Roy Huffman,

Dr., John Jutila, Dr. Henry Parsons and Dr. William Walter were pw
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pfeseﬁt during the debriefing session. The Committee was
pleased to meet with Dr. John Stewart, Dean of the Graduate Col-
legé at the University of Montana. We greatly appreciate the
frankness and cpenness of the administrators in discuséiné the
quality of instructional programs. Dr. Freeman Wright, Deputy
Commissioner, Office of tﬁé Commission of Higher Education

joined us durirg the Montana State Universit& visit,

£x

O
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-RECOMMENDATTIONS

1; The Committee encourages both Departments to capitalize on the
availability of elder statesmen from the discipline of Microbiology
in their academic program. Exposure of graduate students, as well
as faculty, to the philosophies of science asvnéied by these
individuals could contribute tc-a broader background and apprecia-

tion for research and scholarly activities.

2. While there is a great deal of cooperation Eetwéen selectéd
members of the Departments,»ﬁhe Committee would encautagé further
';éxplo;ation of faculty interaction. 1In additian; fag;ity within
a department may wish to consider adjunct Eacﬁlty from other
areas, For example, at Montana State University, Dr., Scarr is
active in the area of geneﬁics and could play a very impoftanﬁ'

role in providing a sound scientific base.

3. Common characteristics between the two Universities would
indicate that additional investments in support personnel could.-
be beneficial te faculty and graduate students in delivering a
quality program. Adequate secretarial help for preparing manu-
scripts for publications and/or propaéals for research grants

competition is very important.

4. The academic year salaries are obviously on the low side

for salary levels in regiopal and national surveys. The beautiful
scenery, relaxing atmosphere and congenial people provide éﬁ
environment which permits the Universities to retain competent

faculty at relatively low salary levels. Certainly it would be
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advantageous if faculty could receive appropriate reimbursement
for their productivity. A faculty reward system to reward

pf@ductive faculty was not readily apparent.

5. Continued investment in research by both Universities could
be meaningful and important. rRésea?ch ihvestment in the Depatt4
ments of Microbiology could provide a positive incentive for
faculty. The utilization of past&c:taral fellows will greatly
enhance the scholarly and creative capabilities of a laboratory
and provide a broader and stronger base on which to seek outside
funds. 1In some instances there appears to be a very excelleat
example of negative incentive in which if fuﬂdé were brought to
cémpus from autéide agencies, local monies presented to the

Department were cut, The philosophy seems to indicate that the

i+

Department needed less State money, if outside monies were

secured. The second mechanism that could serve as a positive
incentive is a definite program to return a majority of the over-
headAbazk to the generating department, The Committee was aware that
in some lunstances a sméll percentage of the overhead did come

back to the Department but the Universities might wish to review

the overhead policy from the positive incentive.

6, Research investments in terms of technicians can be extremely
meaningful to new incoming professors since it is important that
these young scientists have a techmician or laboratory help to
initiate and develop their research program. The competition
facing a young scientist starting a research program in a new
environment becomes more intense every year. Many Universities

have found it to be sound business practice to furnish, during the

Q first year, a half or a full-time technician to a new faculty

ERIC
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member in whom they comtemplate investing almost a million

dollars in life-time salary and support.
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ATTACHMENT # 3

Review of Ph.D. Programs in_Dotany at
Montana State University and Universilky of Montana
June 7-10, 1976 :

This report was made after reviewing documents provided by each department,

conferences with each available staff member in botany, confercnces with deans

and vice-presidents, conferences with all available heads and several faéuity

moembers of departments vhose graduate students depend on graduate training in

‘botany, and examinabion of all Ph.D. theses in botany produced by both instit—

utions during the period 1970 to 1975. The Ph.D, programs will be evaluated in
terms of quality aud the mission of the Botany program in each university. Tt
is essential to recognize at the outset that, in both universities, Botany has

very important sevvice functions that have 2 tremendous impact on the economy of

Monlkana.

MONTANA STATE URIVERSITY

The botany program is conducted within the Diology Department vhich offers
B.S5. degrees in Tish and Wildlife Manapgement, Premedicine, Zoology and Notany.
M.S5. defirces are offered in Botany, FEntomology, Zoology, and Fish and Wildlife
Hanagement. The Ph.D. degree is offered in Botany, Entomology, Zoology and Fish
and Wildlife Management.

Because the Agricultuval Experiment Station is located at Bozeman, the
Botany Scction of the BDiology Department has the inescapable responsibility of
providing outstanding basic coursecs in botany for graduate studEﬁﬁs in suéh
ficlds as agronomy, horbiculture, soils (combined in the Depactment of lant
and Soil Sclence), range sclence, Eté. The botanists must provide an array of
courses in plant anatomy snm'i 1ﬁcn‘1‘:h§:jﬁ§;yi plant: physiology, plant taxopnomy, and
plant ceology to meet the neads of these depavtwents, as well as for bobany -

gradutte students. Without qualily courso éfferingﬁ da each of these botandlenl

MC F7rm

Aruitoxt provided by Eic:




-2

5

aveas, the entirc program of advanced work in agriculture is jcopardized. One
of the strongest points that we can make is that we seec no way that the Statc of
Hontana éaﬁ benefit from having a weak program in botany at Bozeman.

The Ph.D. program is a small onc and is restricted to specialization in
terrestrial and aquatic ecology. Since 1973, two Ph.D. degrces were awarded in
Botany; a total of 15 were awarﬁgd between 1966 and 1975. 'Two students are

presently enrolled. Graduates are oriented toward applied or resource management, -

) Iesearcﬁ indaégdaﬁig; governuental, or industrial organizations. Ph.D. dagreés‘
have not been granted in recent years in plant phygiclagf, taxonomy, or plant
anatomy.

Strengths of PL.D. Program
e offering: In general graduate course offerings in plant
physiology and ecology are very good. There is a devotion to teaching in these
arcas. Course offerings in other arcas are not adequate, This will be fcfctféd
te later. _ " )

(2) Excellent ieaﬂgrshig in Terrestrinl and Aquatic Ecology: Yoth Dr.
Vright and Dr. Weaver are competent, scholarly, and professionally oriented.

The Ph.D. pf@gfaﬁs they lead is of high calibexr. Both arc actively engaged in
research and publishing and hoth have been very successful in attracting research
graonts.

(3) External Funding: The ability of the Botany scction-or at least
certain menbers of the group-Lo obtain vutside rescarch supportl is phugumcuali
Hirhiu the 11--year period, 1965-197G, br. Weight alone recedved $1,008,995 in
grants. Between 1970 and 1976, the Botany section recelved approxivately
$775,636 in grants. The overhiead, or dindirect costs,’ to the Unlversity un-
doubtedly exccoeded the cost to the State for the Phob, program during the same
period.

Q ) Facdliti The spacc, Eﬁuipmanﬁ; and 1libvary holdings ave quite

ERIC
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cllent Administrative Teadership: Despite serious problems, which

ve consider to be historical, the present administrative leadership is excellent.

fair, pféféssi@nally oricnted, and highly respected by his colleagues. In
addition both Dean Juttil® and Vice-President Dayton are providing outstanding

leadership, with a view tovard maintaining high standards for upgrading staff

“f these

o

and programs in botany. The reviewers appreciated the fine cooperation

adwinistrators.

Weaknosses of Ph.D. Program

(1) lLack of Faculty Involve A disproportionally high percentage of

‘ the botany staff (at least half) iggﬁgt seriously dinvolved in leading and doing
research, publishing rescarch results in reputable journals, or scrving as major
prcivss@rs\fﬁr Ph.D. students. We consider this lack of professional orientation
to he a very scrious deterrcent to a balancad and high quality Ph.D. program.

The reasons given for this situation by vavious staff members arc the demands of
unreasonably heavy teaching and committec responsibilities, ete. Although the

“yeviewers recognize that such activities arxce very dmportant and do release othex
stalf menbors for leading research and ThiDi programs they also are awvare of the
serious problem of abdication of responsibility for the Ph.D. program, thereby

thrusting that responsibility on a very small minority of the botany staff.

[ and Taoek of Balance:  The program has a very narrow base.

Five of the cipght rﬂ(‘.‘.llxll:\*.i‘f‘lf‘rl;‘(lif"—l’ﬁ are cenlopints, th;lf).! programs in botany with
resoenrch EpgnjélixaLiUH in such dimportant arcas agn plaﬁé fhgﬁi@lugy, pjnné tax--
ouomy, and plaat guatowy have vot bean given f?r lack of leadership. Two of the
cight gtaff members Tack Ph,b. degreos,
Twe hotanteal diceiphionos, p1ﬂﬁt anatomy and taxonony, arc in critical nouwd
o “f compotent. representation, not only for the PhuD. prograe but also for the

ERIC
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necessary supportive and service .roles for the other departmeuts or groups

" associated with the Agricultural Experiment Station. 7The loss of competent

representation in plant anatomy and taxonomy appears to us to be the result
the 3iulugy Department. A rescarch-oricnted plant anatomist and research-
@rienggd taxonomist should be hired as early as posgsible, if necessary by
resetting priorities at Montana State University. Not only should these
people be competent in ‘their respective flelds, but they should cooperate with
researchers in other departments of the Agricultural Experiment Statiou.

Laég:gngggpaﬁphrD;i;q;atipn: Some members of the bhotany staff have

(3)

had very large research grants that provide splendid oppoertunities for execuling
and publishing research, and for leading Th.D. programs. Regrettably, however,
very few quality rescarch papers have been or are being published in referced
journals by much.too high a propoxtion of the botany staff. Much of the vork
done with very large grants is professionally undistinguished. A notable
exception is the work of Professor Wright who has obtained large grants, built
a quality Ph.D. program, published regularly, and turned out good students.
Prafcséar Weaver is also liighly motivated and oriented towanrd research, . Ve
believe he is making excellent progress.

(4) Salaries: The relatively low salaries at Honténérgtéfgﬁﬁﬁ£veféiﬁ§
must make it difficult to reeruwil and rotain top=flight faculty mgmhér$ in many
instances.

(5) Teclmical help is seriously nceded to relieve faculty members of

mundane chorog.

UNTVERSITY 01 MONTANA
The Botany program is conductod by a foculty of 11 din the Department of

Botany. The PLh.D. progam provides coacontyations dn ecology, envivonmental

Q studies, physiologpy, paleobotany, morpholopy, taxovomy, and systematles.

RIC
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A total of 17 Ph.D. degrees were awvarded in Botany between 1966 and 1975. Im
1975 six students were envolled in the program. The program is designed to

nd colleagues and researchers for universities,

ry

- produce tcachers for universitics
as well as state federal and private agencies. It also provides a center of
‘exportise in botany and environmental studies. The program is highly respected

nationally for its significant contributions to effects of pollution on the

: i

environment.

Strengths of Ph!D!.Pfcgfam

(1) High Quality and Excellent Balance: The quality of the faculty is

g;naraily high. RezfuiLiug has been responsibly accomplished to create a

“highly competent faculty that is well oriented to its overall professional
responsibility of both tcaching and rescarch. The age spread amaﬁg faculty
members provides for stabiliéy within the Depargméntlnaﬁ and in the future-

. Within the Departuwent of Bﬁtény there are several arcas of EgéélléééEJthﬂE
have greatly benefitted the State of Montana. There is unusual strength in
ecology, with particular expertise in environmental maintenance and iﬁ forest
fire ecology (Gorﬂén; Chessin, Sheridon, Behan). Dr. Gordon is widely recognized
jaé’én iﬁtarhéticnal autharity on effects of pollution on the environment. His
;cﬁivities and 1éaderéhip have Eééﬁ of tremendous sarvicé to the State of
Montana and the nation. Dr. Habeck's studies on fire ecology also are well
knowa both in Montana and elsewhere. Other centers of excellence are in
taxonomy and systematics (Preece, Harvey, Watson), morphology (Prescott, Miller,
pilderboek), and paleobotany (Miller). A very important assct to Ph.D. rescarch
is tha Ygllaw Bay Biological Statieon at Flathead Lake,

(2)  Strong Toteraction with Other Departments and Vederal Agencies: The
Dotany Nepartment has earned the respect ol a large ntmber of University depart-
ments and other units with whicﬁ it cooperates and dnteracts.  For example, the

Q partment interaclks well and has the staunch support of the Departments of
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"Eiaghemjstryi Geology, Zoology, Chemistry, Mathematics, Niérgbiulogy,'and

5  Pﬁérma§yE Chairmen and other reprosentatives of these Dgpaftmeﬁts met with
- the reviewers and provided iany dctai]é of splendid cooperation anﬂliﬁtéractioQ 
with bataﬁigté; The pniné>wés cuphatically made by thaainaiscipliﬂary groups,:
‘thﬁg the standards in Botany are among the highész(iﬁ the University éndftbé£ ‘;iff~
important research in the cooperating depaﬁgmentg depends to a large degree'6h5; 
- expertise and input from the Botany Department. Repféséntativeg of the U.S, i.-

Forest Service also provided details of the high quality of work done in the

Botany Department and cooperations by botanists on problems of mutual interest.
- The reviewers were particularly impressed by the large turnout of interdiscip-

genuine expression of concern about the questioning of the Botany Ph.D. program.

(3) Capacity for Obtaining External Support: The Department of Botany
zapacity 1ox UoLaining LXLeradl ouppor! v p 3

. ' has been phenomenally successful in obtaining external funds for research and
teaching. The Botany faculty has generated more than 1.4 million dollars over
the years for rescarch and, in addition, more than 786 thousand dollars from

teachers for the yecars of 1961 to 1971 inclusive. Dr. Gordan alone has obtained

about 0.75 million dollars in assorted research grants.,

(4) PFacilities: The Eqiipmgnc and library holdings are quite adecquate. \

(5)  Strong Leadership at the Department Nead Level and Above: Dr. Precce

is a highly raspected professional botanist who is heading up a spleandid
organization. Tn addition the very high acadenle standards are being adhered to
by Deans Solberg and Stevarvt and Viece=Prasident Talbot. The viewers appreciated

the five cooperation of these aduwinisirators.

Weaknesses of Ph.l. Program
(1) Inadequate Spoce:  The Botany Department has considerable cquipment
Q obtained larpely through faculiy grants from external souvees) bul space for

ERIC
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Lhe;prcgfam is inadequate,  The laboratories ave too few and too small. Tor
example, the total laboratory space available for rescarch of one staff memLer
amounts to only 144 sq. ft. The grecenhouse situatjon is deplorable.  One
tiny greenhouse is available for all teaching and research. Tor a balanced

program of teaching and vescarch completely new greenhouse facilities are needed

jmuediately to grow plants for classroon and laboratory iunstruction, for student

cxperiments in several courscs, and for graduatce student and faculty rescarch.
I ¥ £ y

Something of the order of 10 times the presently ilable grecnhouse space is
urgoently nceded.

y..and Depax b

of Rap il

Tdeally there slhiould be stroug interaction and cooperation between the blologi
staff in the School of Forestry and the Botany DeparLlment. Training of forest

depends heavily on courses in general botany, plant physiology,

biologis
ccology, taxonomy, etc. Forest biologists and botanists also have common and
overlapping resecarch dntervests. The revicwers agrece that cooperation betweon
forestry and botauny is generally lacking. However, there are exceptions and
“some individuals from both units ave cooperating in rescarch and interacting

well. A major problem area involves lack ol agrecment on prevequisites for

advanced botany courses. The Dean of the School of Forves

prercequisites are too rigorous for forestry students. The Botany Department
agrees.  Administrative review of this question may be in order for the best

-5 of the University.

int

GERERAL CONCLUSTIONS
Bccauie of the presence of an already strong Botany program at the
Universily of Montana and the necessity of a strong one al Monkana State Univ-
* ersity it dis highly desircable that both Yh.D. programs in Botany be continued.
Actually, there is little duplication in the two Th.h. proprams. The Ph.h. in
Botany al Montana State University is resivicted to students specializing in

ERIC 22
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aquatic eccolopy and Lterrestrial plant ccology, areas not as stronpgly represented
at Montana University. Conversely, the arcas represcented by the Ph.D. progranm
at Montana University ave not duplicatoed at Montana State University.

The prescence of the Phol. propgrams at both univevsitics has in lavge part
made it possible for active faculty members to obtain very substantial research
grante, Funds from these grants have made pogsible purchase of cquipment and
supplics cventually uscd for both graduate and undergradunte rescarch and

inastruction. With the loss of one or bhoth Ph.D. programs, and possibly of future

rescarch support, the effectivencss of both graduate (the repaining M.S. prograwm)

T

and undergraduate instruction undoubtedly would suffer. There would be no

5, to the State of Montana.

financial savings, but rather a

Ph.D. program. The most cxperienced and competent teaching aassistants are

doctoral students. Without the Ph.D. program teaching assistants would have to

L]

be sclected entircly from M.S. studoents,

Increased collaporation botween programs at University of Montana and
Montana State Universiity scewms inpractical. The two institutions are simply
too far apart. Intervaclion between these dep ctinents and others on tho respoctive
campusces 45 far moxe practical. Such interaction is alrcady a reality and should

be encouragad. The stronger the Lotany programs on each campus, the strongoer will
be othor prograws velying on hotany for both basic courses and rescavch advice
and collaboration,

The less of the Phob. program at either campus would undoubtedly result in

an erosion of the gaslily of vesearch conducled in the affected department, and

;1eal

passibly in standavds of fustraction din that department as well.  The profe
attitude of the Botany faculty at the University of Montana is a reflection of
its svecesaful PhD. program and of the exeitement gencrated in a department with

stroue rescarceh coraibwonl:,  The Ph.D. propgram can serve as o stimulus for bhoth
iz = ¥

teaching and research, and is cspecially valoable on the Hontana State University
a3 | [



-0

and Montana University campuses, which ave so dsolated from other comparable

institutions of higher learning.

We concur in the above report,

Ty B

7.1, Kozlops]
A. J. Rikef Professor of Forestry
University ol Wisconsin-Madison
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ATTACHMENT # 4

Review of the Ph.D. Programs in- Zoology
at Montana State University (MSU) ,
and the University of Montana (U. of M.)

By °

Dr. Joscph T. Bagnara
Department of Cell and Developmental Biolopgy
The University of Arizona
Tucson, Arizona 85721

and .

Dr. Kenneth W. Cummins
Kellogg Biological Station
Michigan State University

Hickory Cormers, Michigan 49060

Content, Purpose, Goals, Limitations \

In addition to the dissemination of knowledge, a principal
function of a university is the creation of knowledge. The vehicle
for this crecativity at most universities is the gpraduate program;
thus, the establishment of a strong graduate program in a specific
discipline is a major prerequisite for creativity in that discipline.
Such creativity is valuable not only for its own sake, but because
it may form the basis for the continued acquisition of knowledge
and it may have direct application to problems that face man.
Moreover, a creative faculty is one that has both talent and en=
thusiasm and these are both features that are important to good
teaching. It was obvious during our review that an understanding
of these premises is in operation in the development and maintenance
of Ph.D. programs in Zoology at both Montana State University and
the University of Montana. However, there are some differences in
the two programs with respect to content, purpose, gcals; and limita-
tions at the two universities. '

A. Montana State University

1. Content. The content of the Ph.D. program at MSU is extremely
broad in its coverage including programs and interests in fish
and wildlife management, terrestrial and aquatic ecology, ento-
mology, and health care education. In general, the Ph.Dy program

has an applied orientation, however, attention to theoretical.-aspects

frequently emerges. It should be emphasized that the content of
the Ph.D. program is greatly influenced by the purposes and goals
of the program which are definitely oriented toward environmental

probleus. This is reflected in both the nature of thesis topics
and in course offerings.

a. Courses and requirements. While an array of courses is

available there are notable weaknesses in offerings in génatics’
physiology and limnology. In large measure this is a reflection
of the disciplines represented by the faculty. However, it should
be emphasized that some faculty who could offer courses at the
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graduate level do not because their time is already over
committed to undergraduate training. This is especially
truc of the WAML faculty.

The requivements for the Ph.D., including courses,
examinations and thesis quality, are like those of comparable
Ph.D. programs in Zoolopy throughout the country.

Purposc. The principal stated purpose of the Ph.D. program is

to produce sophisticated scientists capable of performing high
level research and teaching in order ‘to f£ill needs at both colleges
and universities and at various research agencies. Because of

the increasing neced to train scientists who are competent to

deal with problems related to the environment, special emphasis

is placed on training Ph.D.'s whose interests are related to
ecolegy and resource management.

Goals. While is is sometimes difficult to distinguish between
"poals'" and "purpose", it is obvious that rescarch goals are
achieved during the training of Ph.D. students. There is no

doubt that the MSU faculty feels that they interact strongly with
their Ph.D. graduate students during their training. This has
positive ecffects on both thesis advisor and advisee. They support
one another's research activities and this leads to better research
productivity from each with more meaningful knowledge produced.

It should be emphasized that faculty members who are training
Ph.D. students enjoy a greater morale, are more abreast of the
literatuw and become more effective and stimulating teachers.
The ramifications of these benefits are of course a special
blessing to the undergraduate and masters programs.

Limitations and Advantages. The Ph.D. program is obviously
influenced by the quality and quantity of both faculty and students.
It also drastically affected by the physical and financial
resources. Some of these factors are dealt with in greater detail
later in the report. In general it can be concluded that there

are and have been relatively few Ph.D. students in the Zoology
program. TFortunately, the students scem to be of a relatively
high quality, probably a result of good selection procedures. The
quality of the faculty is variable - some are quite good and others
are not. This point is taken up later. There are limitations in
tlie numbor of faculty and in view of the breadth of the Ph.D.
program this has a strong effect on the nature of graduate training.
Some important subject areas are either not treated or not treated
adequately because there are no faculty to cover them.

While the physical plant seems more or less adequate, some
facilities are inadequate, although the students themselves do

not fecl deprived of equipment. (Perhaps they don't know what
they are missing). One of the limitations to the program is the
lack of adequate stipends which are just not competitive with
other institutions. This affects both the quality of the students
and their niorale.
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Limitations in faculty size and in facilities may work

to the advantage of a program and such surely seems to be
the case at MSU. Faculty and students seem to enjoy a much
greater deal of interaction both between themselves and
with faculty and students of other departments. This is
quite unusual and perhaps results from an overall lack of
facilities at the university. By necessity, departments
must borrow from one another. Whatever the cause, there
seems to be an unusual degree of cooperation and good will
between departments (and even colleges).

A decided limitation is that the university is remotely
located in reference to populated areas and as result there
are many fewer visiting scicntists available for interaction.
TFirst of all it is expensive to bring them in and secondly
it is out of their way to stop in transit to the east or
west coast.

B. University of Montana

1. Content. The U. of M. Ph.D. program in Zoology is considerably
less diverse due to the fact that it derives from a single
in the department and provides students to the Ph.D. program,
much less emphasis is placed on applied aspects of Ph.D. training.
In general the department is of the older classical type
although the majority of graduate emphasis is directed toward
ecological and environmontal problems.

a. Courses. The strength of the course offerings are in
invertcbrate zoology, etholegy and ecology but a definite weakness
exists in physiolegy. The lack of courses in environmental or
comparative physiology is especially obvicus. Genetics also

seems to be weak and replacement of a limnologist is required.

The requirements for the Ph.D. program are like those of
comparable Ph.D. programs throughout the country.

2. Turpose. The purpose of the program is very much like
- that stated for MSU in the previous section even to the
extent that it is important to produce some Ph.D.'s whose

ment. The wildlife component of the department, which is
interdisciplinary, producesPh.D.'s to fill a niche in wildlife
programs at the national level.

3. Goals. The goals of the Ph.D., program at the U. of M. arc
essentially like thosec that we have indicated for MSU.
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4. Liwitations and advantages:. FEsscutially the same general
limitations and advantages that were indicated for MSU
apply to the Ph.D. program at the U. of M. An additional
advantage of the Ph.D. program at the U. of M. is the
availability of the Biological Station on Flathead lake.

SR L &

17. Need for the Th.D. Program and Results if Eliminated

In general, the need for Ph.D. programs in biology can be sunmed
up for both institutions as absolutely esscntial and the effects of
elimination as devastating. The presence of the Ph.D. program is s0

s 1 and has so many ramifications to other programs and to the
ersity community as a whole, that termination at either institution
able. However, it secems advisable that the existing Ph.D.
programs in zoology should be a part of a broader context such as the
exis sting Department of Biology at MSU or a ncw organizational unit
a Divisiou of Biological Sciences at the U. of M. The

itical point is that staff members in life science continue to have
acco to a Ph.D. program. Whether the Ph.D. degree program is called
Zoolozy or Biology is not as nificant - in fact, since modernbiolog
is functionally oriented and hi iplinary, there ave both

,,al and pracltical adVJnLa 0t to a broader context within
the Ph.D. degree.

Tuwportantly, the general wisconc&ptiﬂn that exists at supra-
1 evels that elimination
ive that

university adwinistrative po!
of Ph.D. programs will gmn;t;tut& Financlia
it could only be perpetuated by thosne
institutions of higher education. Especially in small to moderate
sized univer ., such as MSU or UM, the Fh.D. program is a labor of
love, cons f1LvL1n the ha: for an intellectual climate which
provides the optimum sclting for the educational experience at all
‘graduate aund postgraduate. At both UM and MSU there is
in undergraduate teaching

ha=s been maligned, it is us u411y

vitd

£

levels, andc
extensive use of graduale studonts
Although on occasion this procoess

the best way to provide a greater qunllLy and a re individualized
ion within the cconom constraints that always exist.

jn%tELQ'

with the intent of dwproving the

m of graduate progy

¢ faculty would certainly decline. Faculty teaching
;¢ and the usual mcthods of dealing with such

istants, have
not in their

The quality of
loads would inc
situations, e.g. programmed teaching or uud;rzraduate
had their best success dn the pre of Pn n.

absence, The excellenco of the maste
upon the capabili to offer tha Ph.D.

: of access by the
spram vould have tho most fund.;rﬁn;;xl

Therefore, at bhoth U, of M. and MSU the lo:
~vology faculty to a Ph.D.
negative effeet on all phases of the education-vescar

ch process

A. Montana State University,

1. Student Demand, Qualivy and Placement.  MNSU has move than adequate
tudan dewand for the Ph.D. progrvaw and has had a high level of

o v ) ,
in placement of graduates. MSU places most of the doctorates

ERIC

Aruitoxt provided by Eic:




O

ERIC

Aruitoxt provided by Eic:

Bagnara-Cumming-5.

Jo applicd areas, el state and federal resonree related agencies,
The size of the Ph.D program at MSU is [airly conasistent with the
ability of the Taculty Lo provide adequate personalized training.
However, the present liwmitation in the size of the Ph.D. program
tends to be financial support rather than gpace or [aculty
graduate Joads, At MSU one quarter of the gradunte students

(i.e. both MS and Ph.D.) are supported on tcaching assistantships.
As stated above, graduate student stipends (including allowances
for tuition and other beneflits) are not competitive with most
other dinstitutions. At MSU the Ph.D. has often served to provide
additional tralning for outstanding students identified in the
maskers prograwus.

Service to State, Region and Institution. The zoology faculty
at MSU has had the foresight to orient many research projects

around the "natural laboratory", i.e. the quality envirvonment,
that exists in Montana gencrally and in closce proximity to MSU.

Accordingly, the service functions to the state and region are

rvironmentally oviented. MSU has placed many Ph.D.'s in resource
1 ies,  Staffl and graduate students are becowing
involved in enviropmental impact assessment work to an increasing
depree.  This scrvice function will undoubtedly gain even greater
significance as Mountana wrestlens with the difficult problem of
ource developument and the maintenance of environmental
guality. DBecause of the complex nature of environmental problens,
the interdisciplinary approach i sential to both the underlying
basic rescarch and the applied studics. Strong Ph.D. prograng

will be dnstrvowental in fostering such

iontevdisciplinary offorts.  The Phob. program will be important
to dnteractions at a comparable level with other Ph.D. units.
Also, the Ph.D. program .provides the appropriate rvesearch-education
atmosphere and allows for the direction of doctoral thesces relevant
to the envivomeental problems which would not otherwise be possible.

accolerated r

involving zoologiat!

ol

The impact of the MSU doctoral prooram through the Fxtension Service
hias been, and will continue to be, extremely fwportant. Staff and
doctoral candidates and their research effortls constitute a vital
resource of the extoeousion work in Montana, which has long been
recoenized to be Tondamental to agricultural and wildlife related
aclivilics, '

Continuced success of the WAML medical program depends upon a s
PhoD. progran involving zoolopists in orvdery 1o ensurve the participation
of high quality stafl with access to gradeale yescavch. We belicve
that wvithout such a Ph.D. propgram M50 would lose the-—WAMI
Undoubtedly many of tle dndividusis stodying in the program, wvhich
is designed to glive Hontanang accesas to Lraining in the health
professions, will pursue professional carcers in the State.

trong

I progrim,
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B. University of Montana

Student Demand, Quality and Placement. If the Ph.D. program in
Zoology and Botany are taken together the cffort is similar in
size to the Biology program at MSU. As indicated above, a
combination of the life sciences at U. of M. would be desirable.
The Ph.D. program in Zoology at U. of M. is also fairly consistent
with the ability of the faculty to provide adequate staff-graduate
student interaction. Student demand is high, resulting in
predoctoral candidates of very high quality - accomplished and
well motivated. However, financial support is presently a greater
constraint than faculty loads or space. At U. of M., one half

of the graduate students (both MS and Ph.D.) are supported on
teaching assistantships having  substandard stipends.

Because of a more traditional orientation, U. of M. has
tended to place the doctoral products of the zoology program in
ic institutions rather than resource related agencies. Ph.D.
ing has been primarily of individuals vhose purpose has been
attainment of the higher degree from the inception of their graduate
training. Ph.D. graduates in Zoology from U. of M. have had no
problem in obtaining employment both in the state and the nation.

Service to State, Region and Institution. As in the case of MS5U,

a considerable portion of the Ph.D. program at U. of M. is oriented
toward environmentally related problems. Again, the zoology staff
at U, of M. has taken advantage of the magnificent natural laboratory
that exists all around them. Although U. of M. has traditionally
played less of a role than MSU in applied areas, with the wildlife
program being centered in the School of Forestry, the increased use
of the Flathead Lake DBiological Station as an interface with the
public and applied problems is evident. Expansion of this function
at the Flathead Station is presently underway and federal funding
has been sought.

The situation with regard to an increased contribution to the
solution of envirommental problems in Montana, such as those related
to coal removal, is similar to MSU. Some of the zoology staff and
graduate students at U. of M. are presently involved in applied
environmental research and such involvement will undoubtedly increase
in the futurc.

III. Quality of Program

1.

Faculty. Since the Ph.D. degree - is one that is rescarch oriented
it follows that the faculty that serve as thesis and dissertation
dircectors be active in rescavch. [Tt has been often said that

an active hiologist associated with a university should probably
publish an average of about one-sound scientific article (in a
reputable reflerced journal) each year. We have used this eriterion
as al least one parameter in assessing the quality of the Ph.D.
programs at both MSU and the U. of M.

v
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Unfortunately, the publication record of the faculty is very
poor. At most, one or two faculty members approach the "one
paper a year' criterion. We realize, of course, that this is in
part affected by the fact that the wildlife faculty policy is

to not co-author the papers of their graduate students. Also,
we realize that ithe older traditions of the university did not
involve an active publication policy esapecially beeause teaching
loads were higher., It is also noteworthy that the WAML faculiy
has not had the epportunity to be overly active in research
boecaugse thedir tenching responsibilities, at the onset of thoe
program, arc so heavy.

It should be emphasized that despite the poor publication record
of the faculty we feel that the papers they have published are
sound and we feel that the faculty is capable of guiding Ph.D.
research., We were particularly impressed with the genetics
group and we feel that their rapport with onc another is
particularly good. 1t is unfortunate that at lcast onec of them
who had been particularly active suddenly stopped research
publication in his area.

A. lUniversity of Mentana

The publication record of the faculty is fair, More than half of
the faculty meet the "one paper a year" criterion and fortunately
the younger members of the faculty are active. This holds promise
for the future. We feel that some of the younger faculty are
grants. They rank well with faculty at comparable universities
with comparable oricntation. Those faculty members involved in
ccology and ethology are particularly active and succegaful in

the Ph.D. program and the same can be said for the two younger
physiologists. :

1. Students
A. Montana State University

We were much impressed both by the enthusiasm of the graduate
students and by their apparent high quality. That quality students
(as judged by CRE scores) who envell at MSU is surprising in view
of the stipends available. They secm to be doing good research

and relate to other students both within their department and in
other departments. Thoe fact that they have their own well-orpanized

and well-attended seminar groves is a reflection of their interest.

B. University of Montana

- The Ph.D. students at the University of Montana definitely arc of
a high quality. They were attracted to the university not only
because of the envirommental advantages of the state, but becausc
they werce impressed by the research record of specific faculty
members. Dr. Jenni was especially notable in this regard. We
would compare the incoming students very favorably with most

O
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Facilities, Fquipment and Library loldings
A. Montana State University

Facilities scem adequate_ especially with respect to the physical
plant. Equipment while not abundant is adequate for carrying out
Ph.D. research, The graduate students indicate that they are not
hampered by Jack of cquipment and scem to make do through
borrowing and ingenuity. The computer facilities are excellent
and of a great help to the Ph.D. program. The students are

proud of their library and can easily obtain materials. not
available on campus through inter-library loan.

B. University of Montana

Facilities and physical plant are adequate, although the separation
of the graduate students into an annex may not be conducive to the
best interests of the program. Equipment is available in much the
same way as at MSU. The computer facilities are good and library
is adequate, but perhaps not as good as those at MSU.

IV. Program Comparison Between MSU and UM

A.

Content and Extent of Duplication

An csscential feature, producing maximum benefit to Montana from
life science cducation and rescarch; should be cooperative programs
between the Lwo institutions. Since such cooperation can be viable
only if areas of mutual interest are identified, some general overlap
between the two programs is required. Such overlapping (actually
complementary) arcas of research do exist in the doctoral programs
involving zoolopists and cooperative effort is hindered by physical
separation - that is, the lack of financial support to edunteract
the physical separation. It appecars that the higher administration
of both MSU and UM, the Commissioner's Office and the Legislature
have all been less than helpful in fostering cooperative exchanges
between participants in the two Ph.D. programs.

I

As stated preoeviously, the two Ph.D. programs are generally
diffcrent; MN5U provides a morce applied aspect and UM a more acadenic
one, Even if the overlap of the two Ph.D. programs was cxact,

which it definitely is not, the differences in the university programs
related to the zoology Ph.D. are so divergent that the products
reproesent a healthy diversity of approach. 1In other words, the
programs at UM and MSU are much more accurately characterized as
complementary than overlapping. Since areas of Ph.D. research and
training in zoology have little direct overlap, cooperation hetween
the two institutions should be mutually profitable. The UM Biological
Station could provide a useful vehicle for increased cooperation in
environmentally related areas.
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Quality - It is difficult to make a qualitative analysis of the
two Ph.D. programs, because while there are certain similarities
the basic programs are different. At MSU several Ph.D. programs
are offered by a department of biological sciences and the
Zoology Ph.D. program has as a resulr, input from a variety of
disciplines in the same department. At the University of
Montana there is only one Ph.D). program in the one department

of Zoology. On the basis of productivity of individual faculty
members, it is probably true that the quality of the Ph.D.
program at the University of Montana is relatively better than
that at M5U. However, this criterion alone is difficult to usc
in the total qua1ll|t1VE analysis of the program.

One obvious difference in the programs is the relative
strength of invertebrate zoology at MSU and of vertebrate zoology
at the U. of M. Perhaps there is more potential at the U. of M.
in that some of their most active faculty members are young.
Moreover, they expect to add five new people during the next five
years due to openings created by retirement. A source of potential
at MSU may be the WAMI program. If these young pecople can really”
develop their rescarch programs in the face of hecavy teaching
responsibilities, the Ph.D. program in Zoology will be enhanced.

One problem at MSU is the status of entomology. Most members
of the "entowmology group" seem to be willing to operate through 5
the Zoology Yh.D. program, however, one other member is a persistent
supporter of cntomology. Perhaps this accounts for the unusual
situation at MSU wherein a Ph.D. program in Entomology exists in
the absence of definitive courses in that discipliue.

Some vertebrate zoology at the U. of M. is perhaps a little
"old fashioned." However, this characteristic seems to be changing
and probabtly will be resolved through the addition of new faculty.

At present it appears that the quality of the whole Ph.D.
pfOframs, inéludiﬂg faculty and studEntg at thé two univeraitieé

hQWEVDf, tha pr@grams are yaung and are in a stata of maturangn.
Both Zoology Ph.D. programs are to be complimented for their emphasis
on environmental problems - a proper emphasis in a state that has
"environment.'" The development of interests in molecular biology

is a luxury that neither Ph.D. program neceds nor could afford.

Records of the Department Programs = . Attracting Additional Resources

Grants and ConlLracts

There is a definite need at both institutions to increase the
level of outside support for graudate level resc:v-%.  The more
applied aspect evident at MSU has be

on reflect«d in ;Zn support from
Montapa and federal fish and wildlife and agravn.,: .: agencies. UM
has obtained some support from other agencier “iw) and a few
zoologists at both institutions have been supp- s contract work’
related to environmental problemg. Additional suppcrt should be

QA
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actively sought, particularly in the area of environmental problems
from agencics such as EPA, ERDA and basic research from NSF.

1f given time, the WAMI faculty at MSU should be able to obtain

NIl support.

Facilitices. The outstanding example of outside facility support

is the U. of M. Flathecad Lake Biological Station which has

received both NSF and EPA funding for phsical plan® expansion.
llowever, the arca of facility improvement and expansion is primarily
* a University functien. If MSU or U. of M. take the position that
this constitutes an additional responsibility of the staff, one
could well ask what useful role the administration serves.

ee]

VI Recommendations
A. Ph.D. programs at both institutions should definitely be retained.

f a single Ph.D. in Biology, with area of emphasis such
gy or Wildlife indicated parenthetically, at MSU.

B. Offering of
as Entomolo

C. Combination of Zoology, Botany and Microbiology in a Divigiéh”of
Life Science and offering of a Ph.D., in Biology (with area of emphasis
indicated) at U. of M.

D. Increased interaction betwecen staff and graduate students at the
two institutions. In the environmental areas, a logical vehicle
for this would be the U. of M. Flathecad Lake Biological Station.
Regular bus service (already under study by U. of M.) between the
two campuscs should be implemented as soon as possible.

E. More emphasis at both institutions on outside rescarch support and
publication in national and international rcferced journals., Staff
members should be cncouraged in such endeavors by more release time
and improved, university gencrated, facilities. The equalization
of teaching loads evident at U. of M. is certainly a positive step.

F. Re~cvaluation of the paramedical programs at both institutions.
It secems foolish that WAMI should be located at MSU while Pharmacy
and Medical Technology, etc. are at U of M. Since it seems obvious
that a medical school will not exist in Montana in the foreseeable
future, conscolidation of the paramedical interests seems advisable.
However, ncither the life science unit at MSU nor at U of M should
be paramedically oriented, but rather should continue to develop
with major cmphasis on environmental biology.
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ATTACHMENT # 5

An Evaluation of the Doctoral Programs
in Chemistry

‘at the University of Montana and Montana State University

by

Peter K, Freeman

I. Department of Chemistry, University of Montana

A. Faculty

(1) Biochemistry

The biochemistry group, consisting of Professors H. R. Favold, W. E.
Hill, G. P. Mell, and K. E. Watson represents the most vigorous division
in the Department of Chemistry as a consequence of successful fund raising
and a reasonable rate of publication. The biochemists have attracted,
partly as a result of their own efforts and partly as a consequence of the
'present inclinations of graduate students who have chosen the department
for their graduate studies, the lion's share of the graduate students (ca.
75%). Clearly, biochemistry is a major theme of the chemistry depaftment!
énd biochemistry faculty members interact strongly with other departments

on the campus such as Zoology and Microbiology.



undergraduates. He does not have major federal grant support, but efforts
are ;antinuing. Although his publication record is good up until 1973, he
has not published in the last few years. One senses that this is not a
problem and that publications will be forthcoming in the near fgture!

Dr. H. R. Fevold has strong grant support, an active research program
and a reasonable publication list. With this strong funding, including support
1965-1970 on an NIH Research Career Development Award, one can look
forward with confidence to regular contributions to the literature in the
future by Dr. Frevold.

Dr. W. E. Hill has strong federal grant support, including an NIH Research
Career Development Award, a research group of one undergraduate, two graduate
students and a technician and a good publication rate. I am impressed with
the vigor of his research program.

Dr. K. F. Watson is certainly off to a good start with a choice of two

different career development grants on the horizon, strong federal grant

" support and a research group of five graduate students (one shared with the™
Microbiology EEﬁértmant) and a postdoctoral fellow to arrive in the near
future. His contributions to the literature alréady look good and one can
anticipate a bright future.

(2) Inorganic Chemistry
The inorganic chemistry research area includes Professors R. K. Osterheld,
F. D. Thomas and W. P.VanMetefg With Dr. Thomas's emphasis on undergraduate
teaching and interaction with the high schools, Dr. Osterheld's role as

department chairman and Dr. VanMeter's jnterests in environmental chemistry,

the inorganic group contributes to the doctoral program principally in a




supportive role. Dr. Osterheld has directed one Ph.D. thesis at the
University of Montana, but otherwise the inorganic chemists have played a
secondary role. Dr.VanMeter has recently obtained a major grant from
ERDA (in collaboration with Dr. Erickson), which should be a stimulus to
scholarship. However, he views the project as unsuitable for the participation
of doctoral candidates and anticipates the use of technicians and perhaps
M.S, candidates as the major source of assistance.

»(3) Organic Chemistry

The chemists in the area of organic chemistry, R. J. Fessenden, R. E.
Juday, R. E. Erickson (on sabbatical this year), A. A. Kamego, F. Shafi;ad%h
and W, L, Waters, rcpresent the largest divisional grouping.

Professor Fessenden served as chairman of the department for a six year
period ending in 1973 and is active as an author of undergraduate textbooks.
Hié research interests focus on synthetic methods for the synthesis of
heterocyclic silicon compounds and he has been active over the last few
years, although his publication rate is not high, which is understandable
in view of his other commitments. | Presently he has no outside funding.

Professor Juday's research interests are turning from the synthésis of
steroid analogs to an analysis of trace components of lakes, although he
has a collaborative project with Professor Waters on the stereochemistry
of cathodic¢ reduction of organic substrates. He has directed one Ph.D.
thesis and has been active in research, but not at a high rate of publication.

Professor Erickson is on sabbatical leave this year, so we didn't have

a chance to talk to him. His research interests have been concentrated
on the mechanism of ozonation reactions and electroreductions, and he has achieved
good funding for these studies, which have resulted in a very nice series of

publiiatiansi Recently, however, Erickson's interests have turned to
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organic chemistry, have resulted in regular contributions to the literature.

environmental chemistry and public policy as it pertains to environmental
considerations; according to Dr. Osterheld and others he is no longer
interested in teaching graduate level organic chemistry. Presently he has
funding from ERDA, in collaboration with Dr. Van Meter, for an environmental
study on waste products from coal gasification.

Since Dr. Kamego is on a one year appointment, replacing Dr. Erickson,
we did not intewview him.

Professor Shafizadeh is Professor of Chemistry and Director of the Wood
Chemistry Laboratory. He is a department all by himself and has been highly
successful in fund raising and publishing in his fields of cellulose chemistry
and natural products of sagebrush. His direct participation in the doctoral

program in chemistry (two Ph.D. dissertations directed in chemistry and.

. three in forestry) is not as great as one might expect based on his publication

rate and extensive funding. He has used his research funds to a large degree
to support ?astdoctoral fellows and research assistants (non-degree candidates).
Professor Waters has made a strong contribution to the doctoral program

in chemistry at Montana. His studies, principally in the area of physical

[

He does not have extensive funding at the present time, but his vigorous
approach to research suggests that he will continue to contribute high
quality papers on a regular basis.
(4) Physical Chemistry

The physical chemistry group at Montana consists of Professors R J. Field,
G. W. Woodbury, Jr., and L. M. Yates.

Professor Yates is not directly involved in the doctoral program, but
does support the Ph.D. program as desirable.

Professor Field is new this year and certainly represents an outstanding
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addition to the staff. He is already rather nicely established in his
area of interest, oscillatory chemical reactions, as illustrated by an
extensive list of papers with R. M. Noyes (University of Oregon). Dr. Field
has all the personality and talent that one could hépe for and it seems
highly probable that if the Ph.D. program is maintained at Montana that he
will develop a national reputation. ’

Professor Woodbury is also a source of strength in physical chemistry
and in the department. He has contributed to the literature on a regular
basis and has maintained nearly continuous funding from the National Science
Foundation, (not an easy feat in these days of extremely keen competition'.

B. The Doctoral Program

The faculty, grant funds and facilities all seem satisfactory for the
modest Ph.D, program underway. The size of the graduate program is small
with only 20 graduate students and the emphasis that has developed is on
biochemical research. Dr. Shafizadeh's carbohydrate and natural product
research also prospers, but this does not at present make a large impact on

" the doctoral program. Perhaps both the size and the emphasis are right for
the times. The number of graduate students is smaller than most chemists

would consider to be ideal for a doctoral program and this will most likely

available (see L *low). The quality of the graduate student attracted to
this program is presently varied and this will most likely also continue to
be a problem (as it is a national problem).
C. Conclusions and Recommendations Specific to the University of Montana
Biochemistry represents the major emphasis of the graduate program in
chemistry and perhaps the major factor in any decision on the future of the
:department_ If the biochemistry group is moved to Pharmacy and Allied Health

Sciences in order to interact more strongly with Microbiology, the Micro
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departnent having jsut voted to move to Pharmacy, the heart of the chepistry
program will be lost, I doubt that the doctoral progrdm in chemiStry could
survive such a blow, My recommendation is :hat Biochemistry rently in the
Chemistry Department and that interactions with Microbiology (alf®ady
ext .nsively developed) be encouraged by other means. Perhaps joiNy sepinar
programs, areas of concéntration ané closer siting of laboratofY" operations
are reasonable routes for enhanced interaction.

1f Biochemistry remains with Chemistry, the doctoral progya® can be
improved by building on the strength in Biochemistry and imﬁrﬁviﬂ% the
participation by staff members in the remaining divisional areas» especially
organic and physical, where there is residual strength. 1In argaﬁig Chemistry
a quantum leap forward is possible. Dr. Shafizadeh suPPorts thré® to seven
postdoctoral fellows and two research assistants, noné Of whom éfé directly
involved in the doctoral program. My view is that he Should use qpproximately
50% of his salary funds (presently postdocs and research assista®ts) on
pre-doctoral students. He could add to the departument total Of 2Q approximately
four to nine pre-doctoral students. Dr. Erickson's apParent los® of interest
in doctoral level research is a diSappointment=;}Eé;ahiS impfessive A
accomplishments initially. If he can be encouraged to0 Use his t2lents and
interests in environmental chemistry to direct research in envir®hpental
chemistry at the doctoral level, then he would be making the kind of contribution
that would enhance the Ph.D. program. If this is not Possible, then the
appointment of Dr. Erickson to head up the interdisciplinary envitonmental
program, presently in the planning stages, is a logical one, as it would allow
the department to replace him with a young research active orgapiQ chemist.
Changes along these lines would undoubtedly increase the morale °F DPr. Waters

who presently is providing the most enthusiastic support of the PR p. program
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in opganic chemistry.

research in Physical Chemistry looks very promising w%gh Woodbuxy
and Fjeld, but another research active staff member is needed. This might
be accomplished best at the next retirement opportunity. Inorganic chemistry
represeNts perhaps the weakest area where doctoral research is planned.
Dr. osterheld is perhaps making his contribution to the Ph.D. program by
Proviging able administration as chairman. Dr.VanbEtef‘s contribution to-
the graduate program could be enhanced through the use of some of his ERDA

funds to support M.S. candidates,

IT1. pepartment of Chemistry, Montana State Un;versity

A. Faculty |

(1) Biochemistry

The biochemistry faculty group at Montana State consists of Professors
M. T, Arnold, K. J. Goering, K. D. Hapner, L. L. Jackson, G. R. Julian (on
leave this year), J. E. Robbins, S. J. Rogers, R. V. Thurston and G. R.
Warrepn, The large size is made possible by salary support from the
Agrigyltural Experiment Station and WHAMI. The doctoral program presently
is bejng carried by Jackson, Julian and Rogers with support from Hapner
and Ropbins. All are research active, with Jackson the most prolific
publigher in this group of five, It would appear that Ph.D. candidétes have
a sujtgble range of projects from which to choose in the area of biochemistry.
Outside support in the form of grants from federal agencies such as NIH and
NSF jg not large, but this lack appears to be made up by Agricultural
Experjpent Station support. Professor R. V. Thurston, Director of the
Fisheypjes Bioassay Labofatﬂry does have considerable support from the EPA

and Ngf. This certainly adds to the strength of the scientific community,
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but it does not impinge directly on the Ph.D. program in chemistry.
(2) Inorganic - Analytical Chemistry
Inorganic and analytical_:hemistry at MSU‘EDmpIiSES Professors J. R. Amend,
K. Emerson, E. P. Grimsrud, R. A. Olsen, G. K. Pagenﬁapf and R. A. Woodriff.
The thrust of the doctoral program in this grouping is carried by Emerson,
Pagenhopf éﬁéwwgcdriff; with Woodriff's program impressively active although

he is at retirement age. Although Dr. Emerson has directed no doctoral

- students since 1972, his past accomplishments and present research program

add strength to the graduate research program. Dr. Pagenhopf has a vigorous
research program with good grant support and a strong publication record.
Dr. Grimsrud is new on the faculty but is in an interesting and currently

important research area. His support by the ACS-PRF and a good start on

i

contributing to the literature augurs well for the future. Dr. Olsen is a
s0il scientist with an active research program, which supports the doctoral
program, although he has not played a large role in directing doctoral wark;
Dr. Amend's accomplishments in science education are impressive but are not
tied intimately to the doctoral program.
(3) Organic Chemistry

Faculty with interests in organic chemistry are Professors A. C. Craig,
E. R. Craig, R. D. Geer, H. E. Gerry, P. W. Jennings and B. P. Mundy. The
doctoral pregraﬁ is carried in organic chemistry by A. C. Craig, Jennings,
and Mundy, with support by Geer. Professor Jeﬁnings has been particularly
active in the PhiD!_Progrém, turning out six Ph.D. students in a 10 year

period, raising funds for his own program and coordinating successful

proposals to obtain instrumentation vital to the Ph.D. program. The efforts

of A. C. Craig and B. P. Mundy also add significant strength, with Mundy's

publication rate particularly strong. Professor Geer is active in the
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doctoral program, directing the work of two successful Ph.D. candidates and
contributing to the literature on a regular basis.
(4) Physical Chemistry

Faculty members with interests in physical chemistry include E. W.
Anacker, P. R. Callis, C. N. Caughlan, R, A. Howald and R. G. Stebbins.
Professor Caughlan has been a source of great strength for the department
through the years, serving as department chairman, directing ten Ph.D. theses
and collaborating with colleagues at other institutions andiat Montana State.
His contributions to the literature are numerous. Professor Caughlan's
activities have not carried the doctoral program alone in physical chemistry.
Complementary strength hés been provided by Professors Anacker; Callis, and
Howald, all of whom have been active in directing doctoral disertations,
raising funds and contributing to the literature on a regular basis. The
physical chemistry group has strength throughout and there are, therefore,
a good variety of projects for doctoral candidates, Professor Stebbins is
new this year and has not had an opportunity to become heavily involved in
the Ph.D. program. | |

B, The Doctoral Program

There is strength exhibited in all the traditional areas of chemistry
at Montana State. If one considers the resources expended in terms of state
support, quality of graduate students, salary levels of faculty, teaching
assistant stipends and teaching loads, the accomplishments of the doctoral
program are impressive. A new area of emphasis is clearly developing in
environmental chemistry and Montana State is certainly a logical place for
such a trend. There is, however, one aspect of ﬁhis which may develop into
é problem. A fairly substantial fraction of the faculty is now moving to

greater involvement in chemistry applied to environmental concerns. Some
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faculty members may be spread across too many different aspects of chemistry
and the competence of staff in the traditional academic areas may decrease

to a point where the quality of graduate instruction in traditional academic
areas is reduced. I believe that the present faculty are not unaware of

this problem, but it appears to me to be an important consideration in future
planning.

appear to be excellent, There would be no apparent problem in expanding the
program to 40 or so graduate students in terms of limitations imposed by the
availability of physical facilities.

A

(%21

in the case of the program at the University of Mantana, the doctoral
program at Montana State is small., The present 24 graduate students are too
few for the staff and for optimum interaction in classes, seminars and informal
discussions of research. I do not view this as a fatal flaw and there are
always some compensations in a smaller program.
C. Conélusians and Recommendations Specific to Montana State University
The quality of the program in Chemistry at MSU is good with good balance

s m = P i 1

achieved in the traditional sub groupings of chemistry. My only specific
recommendation would be that continuing efforts to maintain research in some
of the traditional arcas of chemistry be maintained so that.the department

does not become a department of environmental chemistry. I see nothing wrong,

however, in environmental chemistry being a major theme of the department.

I11. Recommendations
An assessment of the desirability of eliminating the doctoral program
in chemistry at either the University of Montana or Montana State University
can be brought into focus by considering the effects of such a change. The
o 105
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effects of termination would be quite similar in either department and so
they are considered together.

(1) Many of the staff of either department would attempt to leave
(Fevold, Hill, Watson, Waters, Field, Woodbury and perhaps others at Missoula
and Jackson, Jennings, Mundy, Rogers and others at Bozeman). The academic
job market is tight and perhaps of all of those that attempt to leave only

two or three would actually leave. The odds are that those that leave will

instruction.

JtZD As a consequence of the attempts at mass exodus and the reduced
scholarly opportunities, the morale of either or botﬁ departments would be
extremely low during a fairly exténded period of time. The quality of
instruction at all lgvelé would certainly suffer.

(3) Without a Ph.D. program the quality of the average teaching
assistant attracted to the program would be reduced with the only thion to
counteract this being the employment of instructors, which would be, on
balance, an added expense.

(4) Grant funds from federal agencies would decline, with loss of
funds for inétruments@ If the quality of the undergraduate program is to
be maintéined; state funds would have to meet this need.

(5) Undergraduates who are bright and eager and wish to pursue

research projects in their junior and senior years would often have a less

‘étiﬁulating environment without the opportunity to work in a reasonably.

vigorous research group with advanced graduate students.
(6) A loss of research quality and competence in chemistry would
cause a ripple effect across the campus in both cases due to the fact that

chemistry inégfacts strongly with other departments such as Zoology, Geology
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and Microbiology at Missoula and with Chemical Engincering, Physics, Plant
and Soil Science, Animal and Range Science, Microbiology, Genetics and
the MHD program at Bozeman. The collaboration with other departments appears
to be particularly strong for both chemistry departments. This interaction
is much more than an exchange of members on doctoral committees; collaborative
efforts on research are underwéy so that scholarly efforts in other
departments would be placed in jeopardy by eliminating the Ph.D. program
in chemistry. The WHAMI program, which is off to such an excellent start
might very well be hurt; loss of the program is a definite possibility if
staff competence in bio:hemistry is reduced, as seems likely.

(7) Savings undoubtedly could be achieved by a discontinuation of

the Ph.D. in chemistry, if one is willing to make arcamg:gmisgﬁiprﬁhé quality

of the undergraduate program. Assuming that quaiity is to be maintained in

the undergraduate program, the picture is not clear. Less graduate course
offerings might be possible, and individual teaching loads probably could be
increased to some degree. There would he some savings in staff time spent
on cgmmiﬁ%ees;yrimarily involved with doctoral program conéideratiansi It

" appears, however, that the state does not support the Ph.D. programs di: -tly
to a very large degree; most of the direct support is derived from federal
grant funds. Therefore, the potential savings to be made are rather limited
at the start. Whatever savings might be achieved in professorial FTE would
be offset, probably to an important degree, by the necessity of purchasing
modern chemical instrumentation without as much federal assistance and
yeplacing teaching assistants with instructors.

Originally, when I agreed to take up the assignment of reviewing the
éuctoral programs in Montana I felt I would not be able to reach a conclusion

as to the most desirable course of action, but would only be able to outline
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alternatives and their consequences. However, the @ppértﬁnity to visit both
departments, view the programs in action and study the accomplishments of

each department has convinced me that it would clearly be a mistake to
discontinue either doctoral progran.

One must take into consideration the fact that University chemistry
departments have produced too many Ph.D. chemists in the recent past. All
departments have the obligation to keep market place economics in mind. The
answer for the Montana departments (Oregun State also) is to maintain or
perhaps raise the quality of their doctoral product. If this results in a
somewhat smaller number of Ph.D. chemists produced per year, that may, in
fact, be a desirable result. I wish to stress that the benefits in overall
quality in chemistry and all tbe other disciplines wh;ch it touches can not
be measured by the number of doétoral theses turned out per year.

The presence of the doctoral program in chemistry might be considered
to be a fringe bencfit to be added to the opportunity to live in a beautiful

part of the world. The salary levels of professorial staff and teaching

advantage of these fringe;benefits. The geogrzphical benefits will remain,
but if the Ph.D. programs and the opportunity for scholarship that goes with
them are discontinued, the salary levels for remaining ;taff wiil have to
be adjusted sharply upward to maintain the present level of quality for the
remaining instructional programs.

- In concluding this report, I emphasize that an analysis of the s;yings
to be made by discentinuing either Ph.D. program is difficult to estimate,
but I am confident that the savings would be small, if any, and the damage

done would be great. The best route to follow, I believe, is to continue
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both programs, monitoring the quality of the doctoral candidates carefully

and responding in a sensitive manner to the national need for doctorates in
5.
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ATTACHMENT # 6

SUBJECT: Program Comparison - Departments of Chemistry at University of
Montana and Montana State University

REVIEWER& Jean'ne M. Shreeve, Head, Chemistry, University of Idaho

Both institutions have quality, dedicated faculties. Both departments are
engaged in a variety of interesting and worthwhile basic and applied research ef-

forts. Each department does very well in its individual uadertakings. Montana

- State with its larger faculty, longer established Ph.D. program and built-in

benefits from the Agtiéultufal Experiment Station and the WAMI program is involved
in a greater vériéty and larger number of acﬁiviti&s.v The research at Montana
State leans slightly mcre to the applied tham that at Montana as is to be expected
from its land-grant mandate.

Each department does a creditable job preparing Ph.D. chemists to assume a
variety of jobs in meeting the needs of American industr&, government and.academig
instituéiens for well trgined,persdnnel who can adjust to searching for solutioms
to new and complex problems as they arise. There is duélication in the sensze that
egch depaftmént grants Ph.D. degrees in biochemistry, in physical, organic and in-
organic chemistry while MSU only offers the Ph.D. in analytical ahemistryg) HEWéVéf;
the research problems which are solved by thé Ph.D. candidates are quite different.
There 1g duplication in much of the instfumeﬁtatian whiéh the Ph.D. programs have
brought to each campus and which have given real strength and a modern approach-
ﬁg the undergraduate offerings. However, there is some sharing and loaning éf
research gear batween departments.

The University of Montana program has fewer Ph.D. candidates than does
Montana State University, but probably not fewer than MSU had after its first 10
years as a Ph.D. granting department. MSU is fortunate to have been a Ph.D.
granting department during the late 50's and the 60's when science was in its

heyday whereas UM did not commence granting the degree until 1965 with the first
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eandidaté being graduated in 1969. Both Lnstitgtiéns compete very successfully
with.ﬂthéf Ph.D. granting institutions across the nation for research and instru-
ment funds and the faculties are to be :omm%ﬁdad for this fine showing. There are,
I believe, two ready measures of the success of a chemistry Ph.D. program--1) the
success of its products and 2) the eztené and continuity of outside funding. The
gtate should wéll ta;EqPri&e in bé%? programs on both points.

Each department plays impgrtéﬁé roles in the success of prégrams in several
dther departments. This is not surprising. Chemistry is the central science!

MSU and UM chemists with their feséarghzexpEffisé and research pragréms do much

uﬁg enhance quality science at all levels on each campus.

More extensive collaboration, which could enhance and enrich both programs,
should be pursued. Both institutions and programs suffer from the extreme iso-
lation and rather poor accessibility of the two towns in which they are located.

Although state-originated travel funds are limited, faculty members do attend

national chemical meetings frequently and take advantage of study léavés; Sharing
of available funds for joint visiting well-established lecturers throughout the
year would combat the geographical situation, particularly for the graduate

student. With a rather small commitment of state funds it should be possible to

“exchange expertise on one campus with that on the other through professors giving

lectures one day/week at the sister campus-~this would be very useful to graduate
students whose chemical world could be broadened markedly. Better use of the
respective expertise could be méde‘by a more extensive use of joint Ph.D. com-

mittees. Students should be apprised of course offerings on research techniques

on each campus which might encourage enrollment on the sister campus for a quarter.

The idea of an intercampus shuttle, prEEEaﬁly via aircraft, two or three times
per week should be considered seriously. The institution of a state-wide tele-
vision network would increase the ease of crass—fértiiizati&n and broadening of

the :fainiﬁg of Ph.D. students.
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SUBJECT: Department of Chemistry, University of Montana ) June 9, 1976
REVIEWER: Jean'ne M. Shreeve, Head, Chemistry, University of Idaho

- - . i
The evaluation team of Dr. Peter K. Freeman, Professor of Chemistry, Oregon

University of Idaho, was met in Missoula by Dr. Freeman Wright of tﬁe foigeraf
Higher Education, on Tuegday; May 25, 1976, at- 6:30 P.M. A discussion of the
responsibilities of the evaluations and thé philosophy of the;reviéwiﬁg ptoéeduIE-
ensued. |

The team was picked up at 7:50 A.M. (May 26, 1976) to cgmmencé‘a well or-
ganized, well~run busy day of intefviEWi with séudEﬁts;?faculty, cognate faculty
and administrators. and of a tour of the physical plant. Each‘interviewae was
given the aépartunity to rgspond to several common questions as well as any other
points which arose during the half-hour meeting. The team gncdﬁntered in every
case a strong willingness, even an eagerness, on the part of the ijte:viewaas to
cooperate in every posgiblé vay, e.g., 4n openness in replying to queries, volun-
teering other pertinent information, and, in general, being perfectly candid. w

The Chemlstry Department at theiﬁniversity of Montana is housed in one rather
old (by science standardsj and one very new building siﬁuated cloéé:at hand. Tﬁe
‘laboratories-available for graduate wa?k range from gééﬂ to exgellentaéweli—
lighted both naturally and artificially aﬁd of sufficient éige to allow a fair
sized group of students to be actively producing good research simﬁlténeausly in
each laboratory. One camplaint_shaféd by the biochemistry faculty was the lack
of close proximity to the Department of Microbiology with whom they interact very

strongly. It wasvféiﬁ that sufficient geag:a?hieal closeness should be realized

to allow informal interaction between colYeagues, precluding the necessity of
spanning the distance and wasting the time now required--i.e., interaction with

minimum effort, which is a valid point.
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The department has most of the standard iﬂstéumentatign assoclated with
chemistry dapaztmentsxwith viable undergraduate and graduate programs. However,
much of the gear, particularly that not specifically utilized by biochemists, is

aging rapidly and will need to be replaced gradually over the next few years.

It must be noted that a huge majority of the gear owned solely by chemistry or

1]

hared by chemistry with other departments, such as Geolegy, Hiarabiolagy, and

Zoology, was purchased by funding from outside sources, either Ega ral government

or private industry, and essentially none was aequired through the ‘utilization

of funding p;gvided by ﬁhé State of Montana. Without instrumentation of thls

* quality and quantity it is impossib le to provide a quality program at any level

(B.S., M.S. or Ph.D.). The department has the admirable philosophy that all
students, after éui;abla instruction, should have hands—-on access to instfum&nta— !
tion. Thus, their student products are better prepared to accept and be of use
in a greater variety of jobs than students trained in wealthier institutions
where only technicians are allowed tc operate the instruments. Montana is fgztﬁ—
nate in having a gifted Eleetron;cs person who has the know-how and the dedica-

)

tion to keep these "black boxes" ope ationsl without the added major expense Df

:b:inging company-employed t;:hnicians to Missoula from far-flung cities in the

United States.

However, the area of scientific instrumentation is one whigh is constantly
growing in range and undergoing 1mpro§Ementg All chemistry departments are faced
not only with the problem of replacing cbsaiéte gear with modern analogs which

are more versatile and more sensitive, but also with acquiring new additions to

the chemists armory of instruments which make solution to problems that were in-

solvable five years ago now a.nost routine and which are necessary 1f the under-
graduate or graduate student is to be trained to gﬁmpeta successfully in the job
market.
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The report prEpareé by the University of ﬁontana Department of Chemistry is
well dona—ait points out clearly that some areas within ﬁhéedepartment are stafféd
by people who have a stronger orientation toward research thaﬁ others, It is
clear that all of iie sub-areas are peopled by dedicated and willing teachers.
The Ph.D. is not awardeé in the area @fvanalyticai chemistry-—this is as it should
be.ﬁith the current research interests of the faculty, However, the faculty who
are involved with the teaghing of analytical chemistry at the undergraduate or
éraduaté‘level use this expertise to help in solution of research problems not
only in the department but in other campus departments and in the private sector,
e.g., a very applied study concerned with ground water from by-products @é ﬁcal\
gasification processes. |

The research throughout the department seems to be of unifcfmly high quality.
Biochemistry is the strongest of the sub-areas ﬁithiﬁ Chemistry in which the Ph.D.
may be pursued. This is where the majority of graduate s:udents, the greatest
outside support (with the exception of wood chemistry) and the largest number of
regearch-active faculty are concentrated. It should be noted here that three of
the four faculty biochemists was, is, or is about EDAbégama an NIH Career Devel-
opment Awardee — a real tribute to these people and the department. The research
facili;ies in this area afarpéfticulafly impfesSiﬁé; Ihé tlies betwéeﬁ BidéﬁéﬁiSE
try and Microbiology are strong and mutually beneficial at all levels, e.g.,
ties on joint Ph.D. committees, sharing and joint ownership of research gear, con-
sultants, and cross—fertilization of good research ideas. The twé programs are
highly interdependent. In addition, this interdependence and concomitant enhance-
ment of graduate programs exists between all of the chemisﬁzy program and such
other departments as Geology and Zoclogy. The addition of a second research-active

physical chemist in Fall 1975 has done much to btroaden the offerings and to give
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that area greater viability for graduate students as well 2s for intér_facylty

stimulation. Organic chemistry, very often the largest reSearch ayed in Ph.D.

programs since 1ndﬁstf§ utilizes greater numbers of organiC¢ chemistss, hLas been
mgrkedly changed due to facult§ members devoting their time to other 8¢holarly
pursuits, such as wfi?iﬁg textbooks, appliadvreseafch or résearch in & different
area. Orgenic chemistry is still a very important one for the resea’®h being
done as %éll as for being the main support area for biochemistry and Iy cropiology.

Inorganic continues to be productive and to have particularly importsQy inter-

actions with the geology program.

The wood éhgmisgry program which admirably bridges and enhances Shemistry
and forestry is powerful. The quantity of funds from outside agencif® is very
impressive, and the quality and practicality of the work petformed ié high, The
Ph.D. students involved in this area of course are dependent on courf®g in the
other areas of chemistry. Large amounts of research and.ﬂeaching gesT have come
to the department, purchased solely by wood chemistry fundé or from ¢Urslde funds
généfaﬁéd by wood chemistry and other chemistry areas.

The morale of the faculty, cognate faculty and Ehe graduate Stﬁdéhﬁs seems
to be high almost without exception. -In spite of the small numbers 0% gtudents
in the graduate program, the students feel they receive good traininf and hé%é‘a
good research Exﬁerienge due largely to the very extensive and intenflye faculty-
student interactions. The students appreciate the quality and dedicstjon of the
chemistry faculty, Montana Ph.D. degrae ﬁaldérs havé_beeﬂ Very succfSgful in
obtaining good jobs even in this period of a tight job. market, The fagylties of

cognate dépgftmgﬁgs were most enthusiastic in thelr praise ©f the Ehgmiéﬁry fac-

"ulty and the Ph.D. program and adamant about the extreme iﬁpértaﬂee of that pro-

gram to thelr own.
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Part{cularly impressive is the number of research dollars generated from
Federal funding agencies by this small faculty‘af éédicatéd researchers. During
. the perigd 1971-75, the depéftmént (excluding wood chemistry) was aééfdgd $767,936
and when yood chemistry is included the amount obtained for that period soars to
51,3;4,715; These dollars not only enhance the local economy but make possible
a lev§1 of Quality research that the state is pfabébiy neither willing nor able

to support. The money comes primarily to support research and the accompanying

géar at tpe Ph.D. level, but the concomitant.benefits to the undergraduate pro-

gram are z1s0 marked. Abolishing the Ph.D. granting capability in chemistry

S

would prgglgdé Eunding from many of the granting agencies now involved since most -

are unwi)1ing to support departments where only M.S. level research is underway
pecause 'tpe caliber of the average M.S. candidate is lower and his lifetime, and
thus Pradgétivé period, is ﬁuch shcrtaf_‘-1n>additicn to funds given to solve |
pasic or pgore widely applicable problems, faéulty members have taken advantage of
federal gynds available in an attempt taianswef many of the envirommental and
energy prgblams faced by the people of Montana, e.g., ERDA, EPA5”ﬁSDAi

.Logg of the Ph.D. program would reduce the graduate énrgllment to a small
pumber of M.S. candidates and would increase the undergraduate teaching responsi-
pilities of the faculty with additianél faculty (Ph.D.) having to be hired to o
pandle the laad, While the salary of a very junior faculty member is equivaleﬁt
to that of about 4-4.5 teaching assistants, there is no way that the faculty memﬁar
could be exPected to assume all of the teaching and laboratory spansibilities
of that pymber of teachiﬁg assistants. In addition, the few graduaté students

gtudents go directly from the B.S. to the Ph.D. This would be reflected in poorer

instruction for the undergraduates and a marked dggfease in research quality.

Logg of the Ph.D. program would markedly weaken graduate and undergraduate
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programs in other departments on campus, é.g., Microbiology, Zoology, Geology,

and Forestry, as well as the undergraduate program in Chemistry (quality of in-

-struction and facilities). The complexion of the faculty would change abruptly

as the younger research-active members attempted to leave'faf universities with
Ph.D. programs followed then by a gradual transition to a department of teachers.
which rarely does the quality job of training undergraduates that is possible
Maintenance of the unééfgraduaté program at its present level without the
benefits of the Ph.D. program would require an increase of funding by the state

by at leust an order of magnitude. The State of Montana gets amazingly'gaad

-value=far the few dollars invested in chemistry. The annual support budget of UM's

Chemistry Department is considerably lower than that of the University of Idaho=--a
school which competes for graduate students from the same paél and with a compa-
rable facuityi The chemistr?'facultylsalaries and teaching assistant stipends
are higher at the University of Idaho.

The library holdings are very modest and are vigblg only beéause of inter-

1ibrary loans or phone calls to friends who will send Xeroxed copies of journal

-~articles by return mail. .. ... .

'Suggestions for Constructive Changes

1. ‘Greater interaction with Montana State (discussed under program comparison.

gection).

2. Replacement of forthcoming retirees with research-active personnel.

3. - Reassignment of personnel to enhggée-rgsearch aééiﬁity, particularly in the
area of éfganig chemistry. |

4., Encourage faculty with large amounts of outside fundiné to utilize a larger
portion of salary money for support of Ph.D. students as research asslstanta

and a smaller portion for postdoctoral fellows, if possible.
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SUBJECT : Department of Chemistry, Montana State University 7 June 9, 1976

Reviewer: . Jean'ne M. Shreeve, Hgaﬁ, Chemistry, University of Idcho

The evaluation team of Dr. Peter K. Freeman, Professor of Chemistry, Oregon
State University and Dr. Jean'ne M. Shreéve; Professor and Head éfxChEmiEtfy,
University of Idaho, were met in Bozeman by Dr. Ed Anackér, Head of Montana Staie's
Chemistry Department on Thursday morning, May 27, Commencing with a working lunch
attended by several‘ghgmistfy facuity members, the fémainde? of Thursday and Friday
u?til 4:00 P.M, were utiliged in discussions with chemistry faculty, cognate fac-
ﬁléyg graduate students, and aﬂministrators and a tour of the physical plant.  Each
chemistry faculty member was interviewed for one-half hguf or in a small group
during a meal. 1In general, several common queries #éré made of each intérviewée
in addition to discussion of any other points which afasa.aufing the ensuing dis-
cussion. All of the Montana State facult} and students were most ébéperative and
helpful to -the team, being completely forthright and candid.

The Chemistry Department at Hoﬁtana State University is housed in a modern
building wi;h exeellénﬁ facilities for gréﬂﬁate research, In the near future the
biaéhemistry area ié scheduled to move to a new 1ab§r350fy'building which will
allow the remainder of chemistry plenty of room for expansion. The rationale be-
gists with whom there are very strong research interactions. The dépgrtment has
most of the standard laboratory geaf ne;essary for §iablé undergraduate and gradu-
ate education. This department, like all others wh§ want to do the best possible
jéb in research and training of students, is confronted 2onstantiyrwith'the problem
that research ggét too rapidly becomes obsolete and needs to be replaced with new
models which do all the old jobs better and solve some new problems as well. In

addition, new types of instrumentation are being developed and must be added to the

~departmert's instrument repertoire to continue to do competitive research and to
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train students (at all levelé, B.S., M;S!;‘and Ph.D.) for today's job market. A
good deal of the present instrumentation, much of w£ich is shared with other de-
partments, was acquired with funds EQE supplied by the State of Montana. Thus, at
little or no expense to the staté the chemistry p;agram at all levels is better
for the presence of a viable graduate CPh.D!) program which can attract funding for
expensive modern gear. . , | ,

The report prepared by the Montana State. University Department of Chemistry is
excellent. It points out clearly that some people in the department have a stronger
orientation toward research than others. All areas in the department are staffed
by dedicated and Eﬁthusiésﬁég teachers. The split appointments betwéén chem;;try
and the Agricultural Experiment Station, and now the WAMI program, does much to
strengtﬁen the chemistry program at MSU--this organization not only alléws for a
topics for Ph.D. candidates aﬂé a greater opportunity for solving pertinent prob-
lems of interest to the state and nation. The exiséaﬁce of the Ph.D. program has
certainly influenced in a_positive way the caliber of faéulty available for these
appointments. )

Faculty and graduate student enthusiasm for the graduate program is very high.
The students appreciate and reéliz; the good fgttupe“pi_having_gwggggt deal of 3
interaction with a large number of interested faculty members. The quality of the
basic and applied research completed in this department as reported via publication
~ in good journals is very good. The faculty is obviously very competent and is able
to mold the available students into well trained, thiﬁkiﬂg, producing scientists,

Members of other deﬁartméﬂﬁé who work closely with the chemistry department
strongly praise the value of the high caliber faculty and Ph.D. program to their
own disciplines, e.g., Microbiology, Plant ané Soil Scilence, ?hysics,_ﬂhemigal

Engineering, etc. There is continuing active interaction on Ph.D. committees, re-
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courses. It is felt that changing the professional expectations of the chemis-

try department by phasing out the Ph.D, program would drastically affect other de~-

_partments to the point of losing good faculty in addition to losing productive

chemistry faculty.

Nearly one-half of the graduate students are daing research in biochemistry
and this sub-area has got to be the strongest as well as the largest, faculty-wise,
in the department. The sub-areas of physical and organic ahamiatry, although with

fewer staff members, also are very productive. Inorganic and analytical chemistry

who is officially retired but who maintains a very strong program). The addition
in Fall 1975 of a young analytical chemist at the assistant professor level will

be most beneficial to the entire chemistry program, particularly in these days

when great importance is placed on quantities as well as kinds of substances N

turning up in the environment. .

Nearly all of the surviving Ph.D. awardees are employed in positions which

cover a wide range of industries and aaadamia roles and which would be typical of

[

uch degree holders from any Ph.D. granting department. This suggests that the
products of ahia program are employable and can auaaaaaful;y aompata for the jobs

There 1s a considerable amount of exciting research being pursued by MSU
chenists and their research students. In spite of the funding available through
the Agricultural Experiment Sﬁatian, ﬁaaulty mambara have a commendable retord of- .
obtaining funding from Federal and private sources. They hava equipped the depart-
ment with modern research gear primarily from non-state funds. During ;ha period \
1971-75, exclusive of AES funds, they have added $847,344 to the economy of the
state and to the general welfare of chemistry and chemical research and related
dapaftmanta (at all levels). The quality of the undergraduate, as well as the
120
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graduate, program has got to be higher as a result of this supplemental funding
wﬁieh the state has not been able to provide. Faculty members have eagerly seized
the opportunity to help solve cooperative environmental and energy problems by

utilizing funding from ERDA (MHD) and EPA--problems which Montana must solve.

Abolishing the Ph.D. granting capability in chemistry would preclude funding from
many of the granting agencies now imvolved since many are unwilling to support de-
partments where only M.S. level research is underway because the caliber of the
avéragé M.S. candidate is lower and his lifetime, and thus productive period, is
Loss of the Ph.D. program wculdi?edu:e the graduate enrollment to a small
nuﬁber of M.S. candidates and would increase the undergraduate téaching fasﬁgnsi—
bilities of the faculty with additional faculty (Ph.D.) having to be hired to
handle the load. While the salary of a very jﬁniﬂr faculty member is equivalent

to that of abcut 4-4.5 teaghing assistants, there is no way that the faculty member

i

-could be expécted to assume all of. the teaching and laboratory respansibilizies

of that number of teaching assistants. ‘In addition, the few graduate students
would on the average be of lower quality since in chemistry most often the best
students go directly from the B.S. to the Ph.D. This would be feflegted in poorer
instruction for the undergraduates aﬁd:a marked decrease in réséafch quality.

Loss of the Ph.D. program would mafkedi} weaken graduate and undergraduate
programs in other departments on campus, €.g8., Microbiology, Plant and Soil Scieﬁge,
WAMI, Genetics, as well as the quality of instruction and faﬂilities in the under=-
gféduasa program in chemistry. The complexion of the faculty would change abruptly
as the younger researchaactive members attempted to leave for universities with
Ph.D. programs, followed then by a gradual transition to a department of teachers
which rarely does the quality job of training undefgraduages that is possible when

the lifeblood of chemistry, good research opportunities, is available!

121



Page 5 = = O S
Maintenance of the undergraduate program at iﬁs present level without thé

benefits of the Ph.D. program would fequire'aﬁ iﬁcréase of state funding by at

least an order of magnitude. The State of Montana gets amazingly good value for

the few dollars invested in chemistry. The annual support budget of Montana

State's (including that from the Agricultural Experiment Station) Chemistry De-

partment is about the same as that of the land grant institution at Idaho--a

school which competes for graduate students frgm the same pool and wiﬁﬁua.éaﬁﬁai

raﬁle faculty. Chemistry faculty salaries and teaching assistant stipends are

higher at the University of Idaho. The MSU library holdings

are modestly ade-~
‘quate. Inflation is particularly treacherous in this area.

Suggestions for comstructive changes -

1, Greater interaction with the University of Montana (discussed under program
comparison section). 4

2. Modify Graduate éecgrd Examination requirement to enhance gradéaté student
recruiting.

3. Encaufage faculty with large amounts of cutside funding to sup%art a greater
number of Ph.D. candidates as research students rather than pé?sannel at M.S.,

pursuing a research degree.

122




.,\)

ERIC

Aruitoxt provided by Eic:

ATTACHMENT # 7

TS

Reviewer's report on the Mathematics Ph.D. programs at University of
Montana and Montana State University

Reviewer: Paul C. Fife, University of Arizona

Let me begin the report with a statement about the condition of
Mathematics Ph.D. programs in the nation as a whole. It's apretty well
known fact that graduate education in most fields, mathematies included,
is in a period of crisis. Academic employment for Ph.D.'s has been much
harder to come by in the last several years than it has been in the past,
due to a slowing and leveling of the gfawﬁhbaf universities, and to

financial stringency measures in practiecally all funding sources. Non-

academic employment for Ph.D. mathematicians has also been harder to

obtain, despite the facts that many facets of-our society are becoming
more mathematized, and that more than ever before we have tough pr@bléms
which need to be tackled by mathematical scientists.

Mathematics departments in the United States are responding to
this crisis in many different ways. There has generally been more talk
than action. A lot of the talk has been about offering students more
options in applied mathematics and in interdisciplinary st»77 g%,
There is also a fairly general feeling that graduate prograas should
be restructured to provide broadéf énd/ar more flexible :raining. 1
personally feel this is definitely the way to go. The nature of our
nation's most se:igug technological problems changes rapiﬁi’i but always

what secms to be needed most are scientists or teams of scientists whose

expertise spans several fields, and who are able to adapt quickly to new

%Sce discussions about this, and in general about the employment situation
in mathematics, in the Notices of the American Mathematical Society,
Vol. 22, Nos. 2 and 7 (1975), and Vol. 23, Nos. 2 and 3 (1976).
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problem arcas. World War IT was a crisis to vhich a lot of creatlve
scientists, including mathematicians, gave their energics, and in so doing,

really forced themselves to think in new ways and work in new directions.
Today's crises are almost as unscttling, and certainly aé never before
require mathematicians which are creative, broad, and flexible.~

Most projections indicate that in the future a greater percentage
of Mathematics Ph.D.'s will be taking nonacademic employment. But in
education is equally needed by future teachers, becauss as the nceds
and usecs for mathematics change, the relevance of the various types.
of mathematics taught also changes. A teacher will nesed to know lots
of fields, in,and out of mathematics proper, will neecd to be able to
relate the mathematics being taught to its potential fields of appli-
cations, and will need to keep abreast of the changing times.

All this is why I believe that far more broadly based and innova-
tive graduate training is going to have to be the tﬁing of the future
in mathematics departments, and other departments as well, for Lhat
matter. But it is not an easy thing to convince mathematics faculties
that more than token changes must be made.

After this preliminary excursion dinto generalities, let us look to
the problem at hand. The mathematics departments in the two universities
in Montana have shown a willingness to move in directions suited to the
current situation, and in fact are already to a cerlain, extent meeting
own way. The department at Missoula has its Mathematical Sciences
Option—--=-actually morc of a requirement than an option----yhich empha-
sizes education in a broad range of mathematical subjects and applications,

and in teacher training. TIn Pozeman, there is the Statistics Laboratory,
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which affects the Lives of repular mathematics students as well as of
statistics students. All students take statistics courses, and the
statistics program is very applied and service oriented, Statistics
students are given a good deal of training in actual projects arising
on and off campus. In this way, they are probably afforded more con-
tact with mathematics users than students in math departments at other
universities. Mathematics students at both universities are encouraged
to minor outgide the department. Statistics students at Bozcman are

not so encouraged, but they have a lot of contact with other departments
thréugh the Stat Lab, as 1 mentioned.

So the two departments are offering something "special" to their
students, and at least to that extent have been innovative in a world
wvhere inspired innovation is sorely neecded. The programs at the two
institutions should be retained, and encouraged to develop further in
the directions they have chosen. Further development is very desirable,
in view of the fact that other universities are also rézognizing that
nev directions arc needed. As new types of Mathematics Ph.D. programs
emaerge tﬁfaughaut the country, those in Montana will be less exceptional,.
They -have started in right direction, but need to keep moving to keep
pace with the rest of the world.

I believe the two departments are meeting the nceds of their students,

in large part becausc of their speeial programs, and also because the

programs are cvidently being well effectuated. The students are satisfied;
they are getting jobs despite the bleak market; and they are fa;ommending
the departments to other prﬂspéctiva students. In both places, the supply
of applicants for teaching assistantships (practically the ﬁniy means of
supporting the students) has been fairly constant in rocent years.

The departments are also meeting needs of the rest of thedr respees-
tive univeorsities énd of the state. In this respect mathematics is
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somowhat unique among the sciences, in that it is a common tool for so
many of them. As a result, the pcténtial service role of mathematics -
departments is great. So many departments ignore this potential, but
the ones at Missoula and Bozeman take it seriously. This role consists
both in teaching undergraduate mathematics courses to students of other
departments, and also in providing consultation'and:collabmratian to
users of mathematics. According to many testimonials by users on both

campuses, the departments are very cooperative in both respects. At

and teaching experience in small colleges. And we can surmise that
most of the other teaching assistants have more than the usual interest =
in QEthing, by virtue of the fact.that they have chosen this particular
program, Of course, they alsarget special teacher training in seminars
and internships. From all indications, they are doing a better job at
teaching service courses than T. A.'s at most other schools. As regards
consultation, professors from Forestry, Chemistry, Psychology, Zoology,
and Dusiness have told us of their delight with the cooperation and
help they have received, Students often take part in this. Also ;léﬂtly
the existénce of a Ph.D, program draws faculty é@mpetent in ;onsul;ingi
Strong testimonials of this type were also given in Bozeman, though
from people in different fields from those in Missoula: engineering,
entomology, microbiology, etc. The Statistics Lab is evidently prospering
and performing a very useful function on campus. The Dean of Engineering
told us of his pleasure in the degree of Qagﬁeration e now gets from the
Math Department in the matter of teaching service courses to engincers.
Again, Ph.D. students are used extensively and form an important part of
the consulting services,

All of the above comments about the departments have been rather
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positive. Now let me dwell on some deficiences, 1 shall frame my
remarks mostly in terms of how improvements could be made, In each
department there is an active group which pfévides the impetus for the
Ph,D, program, and the rest téke on a secondary role, In fact, a good
part of each department is relatively unproductive, The fact is that

a broader based leadership is needed. One to three senior 13221 mathe—
maticians should be hired in each department. In addition, some two-or
three-year terminal toﬁating junior level positions should be éreated;
These new people should be individuals with strong research records in
areas that will {it wéll with the existing programs inrthe departments.
The particular areas of expertise would be best determined by the depart--
ments themselves, but in each case I would strongly recommend people
currently active and knowledgable in applications of mathkematics as well
as being good mathematicians themselves. In Missoula this would oEviDusly
strengthen the Math Sciences option, one of whose stated objectives is

to produce well-rounded students knowledgable in current important appli-

cations. As I said before, this is a diractién schools all over the
country will be taking, to revive ﬁheif graduate programs in mathematics,
In Bozeman, these people should, at least in part, represent areas in
applied analysis, in order to complement and support the statistigians

in their outward-directed activities, both in service to other departments
and in training graduate students. The department shau;d then advertise
to prospective students that it specializes in §ppliéd gathémaﬁigg, sta-
tistiéé, and analysis.

Even if budget considerations would allow it, thesce positions should
not be filled hastily, but rather over a period of five ycars or so,
Long, painstaking efforts to find the right people always pay off. There
is no question that excellent junior level people are available, As
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regards the senior people, I definitely think they can also be found,
but it will require a great deal of efforte—-—lots of inquiries, letters,
and perhaps visits, '

Along with the creation of new temporary positions, at Bozeman the
high teaching loads offered advanced graduate students should be elimi-
nated. It makes more sense to hire new Ph.D.'s to do this teaching.
Purthermore the teaching loads of faculty members engaged in research
should be strictly limited to two courses (sece the attached statement
by the Council éf the American Mathematical Society),

In each department, one of the new senior people should, if possible,
be hired as department head, 1In my opinion, a developing department
needs a well~qualified knowledgabic research mathematician as head, to
provide strong 1éadership; In the absence of such heads, formal exccutive
committees, with specific written functions, should be formed in place of
the infa:mai ones,

Along the lines of improving the faculty, some other things should

be done as well. In recent years, tenure and promotion have been granted

" too readily. Both universities should immediately tighten their require-

¢ ments. New policies in this regard have been recently formulated, I know. '

But the actual interpretation of the policies is in danger of being too
lax, on both the university and department levels. I gathéf this from
talking with both aduinistrators énd department ﬁembers, péfticﬁlarly at
Missoula. Being hard-nosed in this regard, together with creating tem-
porary positions as indicated above, afé necessary to iusure turn-over
with its concomitant inilgf of ncy ideas,

Also as'regafds merit increases for tenured faculty, Missoula does
not seem to reward people enough for r§§1 séhalarly effort. Their systenm
for providing salary increases is too rigid, and I'm not convinced the
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reasons—--—-though this, of course, is éuhject to dispute.

The granting of tenure and promotions is but one area in which well
codified procedures and rules need to be set up, particularly at Bozeman.
On the university level, the pr@@édures for granting tenure, promotion,
and firing for cause need to b well systematized. On the department
level, the whole operation of the department needs to be codified (it is
not now, except for a listing of the committees). This document should

include the functions of committees, the method of selection of their

~members. and hiring, tenure, promotion, and firing procedures. This

should make for a smoother fﬁncticning department with each member better
able to see his or her own role as part of the whole.

' There should be more checks on the quality of teaching, with student
evaluation required in all courses, the results being available to the
department head. I am not implying that such evaluations will be. accurate,
but in extreme cases (either way) they will be, and they would provide the
teacher with further incentive to improve.

The students don't seem to be too well informed about the value to
them of writing a thesis. The latter should be a significant contribution
(as most of them seem to be), including the nonstandard theses written at
Missoula. They should be written under the direction of somecone who has
already published recently in the areca. (This is my opinion; there is
some disagreement on this point.) More experimentation should be made
with interdisciplinary Eheées, codirected with someone from another depart-
ment, who, again, has himsell done research (though not necessarily mathe-
matical) din the area. In this way the math department c@diﬁeatar would not
have to be quite as expert in the arca. This approach would fit in with

the "area degree" envisioned in the "role and scope! statement of Missoula.
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At Missoula there is some talk of merging the Hathematiés and
Computer Science Departments. This would strengthen both departments
and eliminate much cross-effort.

Finally, a comment on outside grants and contracts. Except for

the ‘Stat Lab, the record is poor in this regard. This statement should

be tempered, however, with the f@llaﬁing facts. 1In mathematics, by far
most of the federal research funding comes from the National Science
Foundation, which of course has been cutting back in recent years.

They have always funded proportionately fewer mathematicians than, say,

chemists and physicists. And since mathematical research does not neced

capital expenditures or assistants, the dollar level of funding is always

ing more féadily from other federal agencies. So in a top-ranking univer-
sity, typically 907 of-the chemists might be funded for reseézgh, but
only perhaps 60% of the mathematicians. If senior people are hired as
in my recommendaticn, they would bring in faderalafundsi

I would be most happy to alébgrate on any paggdcf the report, if the

necd arises.
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STATEMENT ON TEACHING LOADS AND CLASS SiZE
Adopted by the Council of April 11, 1975

1. In response to czonomic difficulties, some by lecture-discussion sections, adminisirators

EQIIEEEa arnd universities have created faculty po-
sirions with unusually heavy teaching loads. The
American Mathematical Society is apprehensive
over the long-term efiect of such measures, and
it helieves that educational institutions should not
solve their finaneial problems by depressing
nedagogical standards and diminishing scientific
activities,

First—class performance In the classroom
requires careful preparation based on [recuent
svaluncion of the students' reactio Fora
teacher working under perpetual pressure, ade-

guzie preparation is impocsible. Morcover, the

overworked teacher is forced to abandon his own .
prafesﬂunﬂl development, and sooner or later
his studet;:ts must suffer frﬂm the Inadequacies he

Some students ren‘arﬂ their teachf.rs entirely
as technicians who can pmnda expert instruction.
rhers look to their teachers also for intellectual
or moral leadership; without time {or thought and
reflection, teachers can not discharge-the im-
vortant obligation thus imposed on them. Belore
administrators increase teachers' work loads by
enlarging classea, by increasing the number of
courses or the nunmber of weekly hours, or by
dirninishing the supportive service of graderg.
they should consider the possible eficcts of such
economy measures on performance In the class-
room and In informal contacts with students.

There iz in many institutions a tradition of teach-
ing elementary mathematics in small classes. A
Ln*?e from small sections fo large leciures
te:,\d‘- to be an irreversible step. Belore supple-
enting the approach of teaching in small sections
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are urged to weigh carcfully tha educational

.merits of the two methods of instruction, as they

apply to their own institution,

2, The Soclety recommends that for mathe-~
matics teachers who are expected to engage in
research or to render more than trivial adminis-
trative service, teaching loads be limited to two
es per term, For mathematics teachers
whose duties involve neither research nor ad-
ministration, teaching Ioads should nat exceed
threo eourses per term.

3. The Society recommends that when an
institution creates a special faculty position, the
teaching load associated with that position should
not exceed the normal load for assistant profes=
sors at that inslitution. The Society urges its
members to reinforce this recommendation by re-
fusing to accept any appointment at an institution
that does not operate within the spirit of this
recommencdation,

4. The Council iz establishing a standing
committee to whom mathematicians may report
cases of excessive teaching loads and class sizes,
The Society hopes that by tnctful consultation, the
committee can convince administrators of ths
inadvisability of heavy {eaching loads, The So-
ciely also recommends that the committee estab-
lish a program {o monitor teaching loads, and
that it publish regular reports,

EDITOR'S NOTE: The members of the standing
committee have been appointed, and are listed on
page in the News Hemas of this {ssue of the
NatieesD,




ATTACHMENT # 8

REVIEW AND EVALUATION OF THE PH,D. PROGRAMS IN
MATHEMATICS IN THE MONTANA UNIVERSITY SYSTEM

William R, Scott
Mathematics Department
University of Utah

0. Introduction.

At the request of Dr. Freeman J. Wright, Deputy Commissioner for
Academic Affairs, The Montana University System, a team consisting of
Colorado State University, and Professor William Scott, University of Utah,
IEViEWéd‘thE Ph.D. programs in Mathematics at the University of Montana
and Montana State University during the week of May 10-14. The equivalent
of two full days was spent .on each campus. Ihe reviewers are subéitting
separate reports on their visit. |

This report is divided into three parts. The first part contains
general information about the job market for Ph.,D.'s in various areés of

and in the Montana University system. The second part deals with the

State Unlversity. Each of the latter two parts includes its own set of
conclusions.

| It should be mentioned first thatithere is little overlap between
the Ph.D. programs at the tw; Universities. The University of Montana's
program is now almost entirely devoted to a training program for college
teachers, while Montana State has two separate programs, one iﬁ statistics
and the other in mathematics, the latter usually with a miﬁﬂf in some

applied area. Althauéh the'pfééféms are different, it will become apparent
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that some of tneir problems are similar.

1. General information.

In the decade from 1965 to 1975, a large number of Ph.D.'s in
mathematies were pra&u:ed, mostly in pure mathematics. Over the years,
these people have been accepting positions at smaller and smaller schools.
The result i3 that the demand is low for those in the purer parts of
mathematics (such as algebra and topology), not good, but better, for
areas such as analysis and differential equations, and still good in
numerical analysis, applied mathematics, and applied statistics. Such
predictions as existl say that this trend will continue and worsen for
the next fifteen years.
both institutions in two ways. Firstly, the market for pure mathematics
Ph.D.'s is down and will probably get worse, while that in appliéd areas
is good (with a possible worsening trend in the 1980's). Secondly, this
is an ideal time to fill open positions with good appiicamts in pure
areas; but more difficult and/or costly in more applied areas.

The American Mathematical Society conducts an annual salary survey.
The results for the academic year 1975-76 are publisﬁed in the Notices of
the Aﬁerigép Mathematical Society, Géti 1975, p. 303 ff. The relevant
figures together with those for University of Montana and Montana State are

Median Salaries for Faculty with Doctorate

Ass't. Prof. Assoc. Prof. Prof.
AMS Survey, Group III 137-~153 172-189 224=265

1 .
See Wendell H. Fleming "Future job prospects for Ph.D.'s in the
mathematical sciences', Notices of the Amer. Math. Soc., Dec. 1975, 377-380.
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‘University of Montana 125 160 184
Montana State 151 178 (approx.) 203

Salaries are in hundreds of dollars. Group IIL to which both universities
belong are those universities in the United States which grant the Ph.D.
in Mathematics, but which are not listed in the top 65 by Roose and Aﬁdets
son "A rating of graduate programs" Amer. Counc., of Eduec., Wash.D.C., 1969.
At each professorial rank, the smaller figure in the AMS survey represents
the twenty-fifth percentile figure (among the universities reporting),
while the higher figure 1s the seventy~fifth percentile number, and in all
aéses, these are median salaries for the rank. The Associate Professor
value at Montana State is in doubt by a small amount because of a typo-
graphical error in the data furnished ﬁﬂ us. Although special factors may
influence an individual entry in this table, it is clear that the salary
scale at the University qf'Mbntana is low at all fanks; Wh;}gxthat_at
Montana State is good at the Assistant Professor rank, and low for full

Professors (but is consistently well sbove that at the University of Montana).

2, University of Montana.
The University of Montana began its (regular) Ph.D. program in

mathematics in 1965, with the first degree being awarded im 1971, and three

was started in 1971 with a development grant from the National Science
Foundation (approximately $300,000 total). The first two graduates of this
program ;ampiatéd their degrees in 1975, and two more are exgeg;éd to finish
this 5umiar.

Over the years, some changes have occurred i -hese programs. First,

the Mathematlieal Seiences option has experimented with several types of
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seminars, etc., retaining those things which seem to work best. Our

description of the program will be what we understand it to be now.

Second, the two programs have gradually merged, so that it is about
90 §3f§éﬂt correct to say that thereiis just one program at the
University of Montana, the Mathematical Sciences option. In any case,
the second program does not cost additional dollars.

Because of the existence of the regular option, I will review its
status briefly. All of its graduates have obtained suitable academic
positions, but it is too early to tell whether all will obtain
tenured positions. The research record of the department as a whole is
not strong, particularly camparéd with other Ph.D. pfﬂﬂuﬂiné departments.
Moreover, one of the-two men with the st%Oﬁgest research records in the
department has not directed and is not now directing any theses (the

other one is directing three). It should also be mentioned that the

died several years ago. He was directing a thesis at the time of his
death. F}nally, it is only fair to state that sometimes people with
mediocre publication records are gifted at getting students to produce
research theses, and that this seems to be the case here. Nonetheless,

below. ]
The Mathematical Sciences option, which might be described as a
college teacher training program with applied overtones, appears to be

doing about as good a job as is possible, assuming certain constraints

which exist at present. From now on, in this section, I will speak as
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though there were just one program, the Mathematical Sciences option.

This program includes the following items:

(1) A somewhat greater breadth, i.e., ccncaﬂtratioﬂ on first year
graduate courses with fewer second year courses than usual.

(2) A one-quater teaching seminar.

(3) A teaching internship. The graduate student teaches a substantial

part of an advanced undergraduate course under the direct super-

vision of a regular staff member.

(4) A history of mathematics seminar.

(5) A current topics seminar. This involves the application éf
mathematics to'a topic chosen from an area outside mathematics
in consultation with a faculty member in that area.

(6) A minor, usually outside of mathematics (about 9 quarter hours).

(7) The usual written comprehensive examinations.

(8) A thesis which may be partly or wholly expository, but which is

- mathematical (not historical, for example).

Also, as an observed fact, all of the students have taken a year of
statistics. This will be of value to those who wil;*téach in small

= =

collggés, for example.

Several of the items in this program bear directly on teaching.
When we talked to the facuity and students (separately), I was im-
pressed by the strong commitment to good teaching and to improving
teaching on everyone's part. It seemed to me that this is the strong-

est part of this program, as it probably should be.
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T

Copies of some of the comprehensive examinations.were furnished

to the committee. The examinations were as hard as, and’lunger_than,

the ones I am familiar with. Moreover, comments from oﬁe’of_the
féculty'have'convinged me that the grading is such that the standards
Qf the department are high. This has kept the Ph.D. production down,

but insured the quality of the prgdueﬁ.

I Examlned the Ph.D. theses in as much detail as time permitted.

All but one were well written, and all uf them invalved,mathematics,an N
the Ph.D. level. Several were wholly or partly Expasitéry; As3§est we -
could determine, only one published paper will result directly from any -,

_of théfthésesbalraady completed. For the’Standard'typef;hesiag the

usual expectation iz that at leésﬁ-aﬁe paper pththEEiéi?iil fesult_ For
expository material, on thé other hand, théfé are only a fewhautlets,
and one should probably not expect publicatiom.

The comments of the students on the prﬂg§§m were uniformly favorable.
M rale was high, and the ﬂnly'feal complaint we heard invcivgd another
department (Computer Scienze; sée below). |

Most, but not all,‘of the graduate students at théiugiversity of

, Haﬁténa came because of the Mathematical Sciences program. Many ﬁéfé.
already teaéﬁing in colleges, usually small ones, and nearly all i&tend
ta‘téagh in colleges after obtaining their Ph.D. The quality of the
students in the Mathematiecal Sciences option was poor at first, bu; has.
been improving as the program becaﬁe better Enawn, and the department
more adept at screening applicantsib For next year, there were 20 "
applicants for 8 paéiticns.
| 137
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The prinecipal problem of the program 1s the émall nunber of
graduate students [25, according to tﬁé written information furnished
to us, 23 according to oral %nfofmatiﬁn 1. &hig number is iimi#éd by
the amount of financial Supporﬁ available, although two students are
*elf—suppérting- In the past few years, thé ﬁSF'gfant has provided
some support for students, but this money is (nearly) gone. Since
the University does not ha%e an Engineering School, gha demand for °

undergraduate mathematics is not as great as at Montana State, hence

the number of graduate assistants required is smaller. With no Federal

support iﬁ the form of Fellowships ip sight, it is spparent that the

graduate mathématics piogram cannot grow very rapidly aﬁ the University
of Mgnténa_ On the cthér hand, there is no dcubﬁ‘that the prog%am c;uld
be run more efficiently if thE'studént-body gize were increased by 507

(say). The reason ié that the class size of graduate classes is small.

The first year graduate classes are in reasonably good shape. However,

second year courses, which are necessary to lay a foundation for thesis

"work, are almost always run as seminars. These have been nearly always

taught by the instructor as an-overload, with some corresponding un-
happiness. It is to the department's great credit that this has been

a

done, but some system of rel}ef, or at least partial relief, must be
found. ;
In addition to problems created by the small size éf the graaﬁaté
program, the department has several other major problems. The low
salaries and the generally poor research record have already been

commented upon. Until recently, the promotion and tenure requirements




page 8

were quite low, and, I believe, are still well bélow the standards of
better Universities in this :égion! In any case, past mistakes should

not be repeated, and steps should be taken to raise thésa requirements

*_Stlll further. Not many openings will occur within the daparﬁment soon,

but some will. The real need of the departmant staff is is a séniar_
level apéaintmeat, but ﬁnfortunatéiy, the a&ﬁiniétfétian, és an eééﬁgﬁizl
measure, has establisﬁéd the (almést firm) poliey of making all new
appointments of neﬁ Ph.D.'s only. As wasvpointédtbug-iﬁ’ﬁhe intrcdﬁ2§'
tion, there are a lot of good young Ph.D.'s availaﬁiévaﬁ this time,

and the depaftment should take advantage uf this fact as openin’S'arisei

urgency for doing this. [No member af the deparEEEnt mengignéd it at
all uni%l we brought it up late in our visit. ]

Library facilities were visited and appeared adequate for a Ph.D.
progranm. |

Grants and contracts within the &epartment are fé%;"néﬁ thaﬁ'the
NSF development grant has bean used up.

With one major exgeption; relations with other departments are good.
In faet, the Mathematics Department appears to make strang attempts to
use mathematics in other areas, and to help students and faculty from
other areas with their mathemati al and statistical prablémsa Several
membera of the départment3 and some students, are or have been involved
in applying mathematics (often jointly with members of other departmenta)

in ecological areas. We met with some "users of mathematics' from other
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departmentsi*Thg_ét;tigticiaﬁs in the department were particularly
apprecilated, both for courses taught, and for some consulting. The
caﬂsultigg is not yet on a paid formal basis, however. Mention
should also be made of good use of the caﬁpute: in Qertain courses
taught in the mathéﬁatics department.

There was one area, computer science, where cooperation appeared
to-be lacking. Computer science would be a useful pinor for a géllega

eacher of mathematics to have, yet, through no fault of the mathemat-

ics department, it appears to be vlrtually impossible for a graduate
student to obtain such a minor. [Strangely enough the situatian at
Montana State is somewhat similar. Perhaps this points out the value
of a stroﬁg graduate progrém in keeping a service department useful.]

Ihe Mathematical Sciences option is the brainchild of Professor
RoberénﬁéKélvey_ He has Eeen remarkably successful (90?) in institut-
ing the program and in obtaining the necessary departmental enthusiasm

for it. The dependence of the prcgfam on Professar McKelvey 8 continued

presence is less than formerly,but it is still a consideration. Also,

 there was quite a bit of dragging of the feet by the administration of

‘the University in picking up of financial commitments as the NSF grant

expired (this continued over more than one year), but that crisis is

now over.

[y

Graduates of the program have all obtained suitable positions, and
demand for the program is currently reasonably good. It is not at all
clear whether, and how long, the market for graduates from programs of

this type will remain good. Four-year colleges with no graduate programs
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do not attract, and usually do not want, the standard Ph.D. in

.mathematics. Such colleges would prefer graduates of this and

similar progrzms. In addition, there is some possibility: that:

the good two-year college will provide a market for these grad-

uvates in the future. (A few states have good Junior Colleges,

most do not.). In the Fleming article referred to above, it is

stated that only about 10 percent of the twc—yéaf college math-

ematics faculty have the Ph.D. whereas, a much higher percentage

of the Biology faculty do. At present, there are few such teacher-

training programs in the United States, perhaps fiv& or so. However,

these programs may.be expected to increase in number and in quality,

gso that the Montana program must continue to improve to compete.

Conclusions.

li

3

The Mathematical Sciences option program fills a need in American

education, and is doing it successfully. If it were not for this

program, most of its students would either

( 1) Complete a similar program at one of the small number of
places where such are offered, or

(ii) Not complete a Ph.D. degree program at all.

The regular option, although technically still available, is rather

blurred with the Mathematical Sciences option. There ig hardly any

‘financial or educational point in formally removing it.

There is essentially no duplication with any program at Montana

141



10.

page 11

State. Formally, the regular option at Montana overlaps with the
mathematics option at Montana State, but see earlier remarks.
The program is gradually improving in student quality.

4

The number of students is small and remains the principal problem of

the program.

The teaching overload resulting from number five should be relieved,

starting with relief for those directing theses.

The research output of the staff is not large. Any new appointments

(Preferably at the Associate Professor or Professor level) must be.of

. people with research talent as well as dedication to the department's

program.

Strong efforts must be made to bring the salary scale in line with
(at least) the twenty-fifth percentile of Group III Universities (see

earlier table).

The Mathematics Department has good relations with most of its users
on the campusi- They also have a good percentage of faculty members
who are actively applying or seeking to apply mathematics in other

areas.

Removal of the program would result in
( i) Loss of a useful part of American educational program for which
the University of Montana is gradually becoming well known;

(i1) Weakening of the department, with probably loss of several staff
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members over the next few years.
(iii). Weakened support for other departments. It is hard to predict
in advance exactly all of the consequences, but the example

of the Computer Science Department is instructive.

3. HOﬁtana Statg University.

There are three Eh!D, programs ;n m;thematics at Hﬂntaﬁa State
University, pure mathematiés, applied mathematics, and statisﬁicsg. In
effect, this is more nearly two programs, mathematics aﬁd‘éﬁaﬁistics, and
I will treat them from this point of viewi_

The statistics program ;é under the chérgé of Professor Tiahrt. It°
is nearly, but not quite, disjoint from the mathématics.prcgrém, élthcugh
both are under the same departmental:roof. Since Proiessof Graybill is
the statistician on the reviewing team, I will leave detailed comments on

this program to him and content myself with some general impressions. The

program is primarily one in consulting statistics (or appliéd statistics), ﬁs R

and not theoretical statistics. As such it is successful, and'its grad-
uatesihave no difficulty obtaining suitable positions. Student mgralé

is good., Consulting is don; on a formal basis, and tﬁe users that we
Ealkedito were uniformly satisfied with the results. The consulting per-
formed by the staff covered a surprisingly wide range of,tﬂpics, and served
a number of departments and agencies within and outside the University.

Tt is clear that this entire program and its staff perform quite a use-

s
=

ful function to the University and the State of Montana. We detected no =
friction between the statistics program and the mathematics program. A

recent change in the catalogue specifiéally labelling statistics courses
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as such and héviﬁg a separate section fOf‘thESEVEDuTSéSISHQuld prove

useful. The only two criticisms I have are :elatively miﬁ@f§

( 1) One member of the statistics group appears fo ée rather inactive,
and it is not clear what contribution he makes to the program. Iﬁ‘
a large prcgram thls would not be seriaus, but the statistics
staff is small at Hontana‘State. | |

(ii) The degree conferred is called Ph.D. in MathematiGE; vThis is a
serious misstatement of the situation. Absolutely no mﬁﬁey (but
some administrative effort) would be requiféa to-ﬁaké the change
to PH.D.  in Statisties.

The mathematics Ph. D progr m is reaggnably standard, but, in
practice, is rather la Eking in advanced courses. It usually. includes

a minor autside of mathematics. It has produced, I believe, 23 or 24

Ph.D. s, with the first degree. b91ng granted in 1966 (or 1963). The

' dﬁ**degree f%alplentE for whom the- 1Qcation 153known Call but one or two)

Vot ,‘-.i,”

have agademic positions with one exgeptian, the Eﬁceptioﬁ being with
-

the Aerospace Corporation. The program has thus been pafforming a

useful service to the country.

i
1
l
The problem of low research output of the départmenc»as a vhole
exists here also, although not quite to the same degree as at the

University of Montama. In the last few years the situation has im-

proved in two ways:

1

( i) Two mathematicians with good research records have joined the

department;
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‘(i1) A high research producer already in the department has started

directing theses.
In spite of these improvements and the fairly large number of Ph.D.'s
produced, the program must be regarded as of minimal quality.
Along with the pfobleﬁ of the low total research output of the
 department is the fact that a large ﬁercénﬁége of the faéﬁlty have
tenure. This mékés it all the m@re’iﬁﬁortant~that action be tagen now

éré openings, good people must be hired to-fill them. In my opimioﬁ, the
next appointment or two should be made at the Professor orfAssdciate
Professor level. This may wéll iﬁvplve going above the present maximum
Esalary at the rank iﬁ question.

The-sitﬁatlan as. to student numbers is 51ight1y~w&fse than at the
University of Montané,NSEd the consequences are quite similar. Very few
(at most one or two) advanced graduate courses have been taught within
the last five years. Again this puts the burdén of advanced training on
seminars, réadingvgaurses, etc., usually resulting in a teaching overload

f the instructor.

o

It appears to me that the student shortage is such that the first
finanecial priority is that of hiring more graduate assistants. Montana
State is in a more fortunate situation in this respect than the Univer-
sity of Montana since enrollments in the Engineering School are increasing
are also 1lncreasing.

There 1s some dissension within the Mathematics Department. ' The
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basic causes of this seem to be rather varied, and our committee had
insufficient time to fully explore all cléims andlcauntéfclaiﬁs. While
I believe that it is impossible to prVEﬁE all of this wfangiing, S§me t
of the difficulty could have been preQEﬂted by having written rules and
procedures for the department. Moreover, it seeﬁs.cléér thatvdemacraéy-
must be increased. The members of the department muéﬁ be given a féaéani f
able amount of control over their own affairs, and must themselves, in
turn, exercise this control responsibly. A certain amounﬁ>of decentrali-
zation within the department migﬁt also be helpful.

In view of the various problems mentioned or alluded to abévg; it
seems to me to be essential that the degaztmegt agree férﬁally (?y
majgrity vote) cg.the goals énd details of their graduaté program for,

say, the next five years. The reviewers were furnished with copies of

a proposal for such a program by one department member. Its. main sugges-
tion was that the Ph.D. program Eongéntraté on applied énalyéis, While
it would bg inappropriate for me to endorse a specific propésalQ it seems
to me that only by agreeing on some pragiam rather nearvﬁé this can the
Ph.D. program continue to succeed. Goncetération of the advénced work in
a relatively small area of mathematics is virtually forced by the small
number of students., Moreover, in view of the employment situation for
its graduates unless the program emphasizes the applied area. Finally, I
“wish to resemphésize the very high priority which should be given to re-
cruitment of g;;d graduate students and to increasing the number of
positions open to them, If it is financially necessary, the increased staff

can walt, but not the increagsed student body.
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[It mignt be asked why a similar shorgageAcf students does not
adversely affect the statistics pfograﬁ, " The answer seems to be:
( 1) The course work in this program is tightly scheduled;
(i1) To a large extent, consulting experience takes the place of
second level graduate courses. ]

(a) I examined several wfittenﬁfb_D. examinations and found the questions

to be of standard tyéé and difficulty.
(b) I examined two theses and found them to be well written and on a Ph.D.
level, but one of them involved somewhat "old-fashioned"

mathematies.

(c) Only about half of the theses lead directly to a published paper. As
we pointed out .earlier, this percentage is rather low.

(d) There are very few grants and contracts within the department (out- :
side of statistics).

(e) The library holdings are more than sufficient for a Ph.D. program,

(f) Relations with other departments and Colleges appeéred to be good
with the possible exception of Computer Science. [This fémark doesl
not apply to the Computing Center. My impféssicn is that, though
probably underfunded, it is doing an excellent job.]

(g) Several membérs of the department are, or have been actively in;
volved in various applications of mathematics. ‘This has included
consulting as well as research.

(h) The admiﬁisération appeared to be actively concerned with improving

the department and its program.

Conclusions and recommendations.
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The Statistics program is small,'but in good shape, and renders a

service, both in its counsulting program and iﬁ its téaching prcgram.'

The title of the degree conferred in the Statistics program should be

changed from Ph.D. in Mathematics to Ph.D. in Statistics.

The Mathematics program has successfully pradﬁ;ad.?h.D;'s in. the
past, but ngeds urgent attention to insure its gantinﬁed success. It

should be saved and improved.

There is essentially no duplication with any program at the University

of Montana.

Removal of the program would result in

( 1) Loss of a useful training ﬁregram for Ph.D.'s in mathematics,
one of very few in a rather large geographic area.

( 11) Weakening of the department, with probably loss of several
staff members over the next few years. -

(111) Weakened support for other departments. As at the University
of Montana, the lack éf a strong g:adﬁaté program in Cgﬁputer
Science has led to weakened relations with othéf departments.
Und0ubtéd1y the same thing would occur in Mathematics were its

Ph.D. program .to be dropped.

The number of students is small and is one of the main problems of the

program. Correcting it should have the highest priority.

The teaching overload resulting from this shortage of students should
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be relieved, beginning with thesis directors.

Students completing a Ph.D. thesis should be strongly encouraged to

submit a paper containing the results of this thesis for publication

before obtaining their degree, [This suggastiﬁﬁ apglies.ta the

The research output of the staff as a whole is below sténdard, but

. there are several bright spots.

Increased standards for promotion and tenure should be adopted.

After an increase in the number and quality of graduétezszudénts is
effected, a new appointment ei two at the senior level will be re-
quired. New appéintmenﬁs at the rank of Professor will likely require
an increase in the ﬁaximuﬁ ééiaffﬂ%iéhin the &epaftmenti

The Mathematics Department has géod relations with most of its users

on the campus. The statistics group has excellent relations with the

users of its consulting program.

Because of the shortage of students, it is imperative that the Ph.D.
program become more narrow (mathematically) but also more intense.
Because of the employment situation, it is highly desirable that

applications be part of this program.

Codification of rules and procedures, both for intradepartmental
affairs and for relations between the department and the administration

should be accomplished. The situations that this would correct vary

¢
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from year to year, but several have occurred recently enough that

it is clear that this should be done as sccn,as‘péssible.
15. Deéécracy should be increased within the department.

16.  The adminstration is strong and more than willing to assist the

department improve its Ph.D. program.

WRS:rr .
- 6.9.76 ) - -
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ATTACHMENT # 9

Ph.D. Review of Department of Mathematics, University of Montlana, May 1976

encral Comments

My major field of experience and training is statistics, so my remarks will
be directed mainly to the statistics program and hcw:it contributes to the
university and to the Ph.D. éfégfam in mathematics. The other members of the
team, Drs. Fife and Scott, who are mathematicians, will give you direct infor-
mation concerning the mathematics program.

The purpose of the Ph.D. program in mathematics is priﬁcipéiiy to train
students in the mathematical sciences to enable them to obtain teaching “jobs
in four-year colleges and small universities. It appears to me that they have
their goals well set and are working very well as a team towards them. There
is undoubtedly a market for graduates from this program and many of the students
who are now in training .have had tgachiﬁg experience in f@ur;jéar colleges and
plan to return when iﬂey receive their deprees (they may not return to the same
college from which they came). In this regard, the students are mature and
their desire for a particular program has been well thought-out. Hence, they
bring>fﬁ the progeam some degree of understanding of the problems they will
encounter as teachers in small colleges. These problems are discussed among
the students and this further improves their education.

There are many s Ekudcntg in the U.S. who want to teach in smaller colleges
(I &m not aware of any hard figures) and there is demand for graduates from
this program. It is a unique progfaﬁ and I believe (the two mathematicians on
the committee can speak better to this) that there are only a few universities
that offer this particular deprec I cammot speak directly to the quality of

the program in mathematics but 1 can speak to the quality of the statisiics

program which is an integral part of their undertaking.
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There are four faculty whose principal training and work is in statistics
and they make a significant contribution to the goals and objectives of the

Ph.D. program in mathematics at the University of Montana. Students can take

5]
-

a significant number of courses in statistics and this, of course, greatly
enhances their chances of getting a job teaching in a small college. The
content of the statistics courses is a good balance between theory and appli-
cation and will be very suitable to the type of work the student can expcct to
be asked to perform if he obtains a teaching job in a small college. IFf,

however, upon graduation the student decides to work in industry or in Federal

or State government, the statistics courses will also he of significant help in

obtaining employment there. The number of courses required for the option in

statistics is slightly less than vhat would be expected for a masters degree
in a major university that has a department of statistics; however, the purpose
is not to give a masters degree in Statisticé but a "teaching minor".

of

One the strengths of the statistics group at the University of Montana

is their consulting. We interviewed several faculty members from various
departments on campus and they were very complimentary about the teaching as

well as the consulting assistance on research problems that had been given to

them by the statistics faculty. This is the modern approach for a group of

statisticians in a university and it is my opinion that they are doing extremely

well in this area.

The library, equipment, and facilities for training students in statistics
are adequate for this program but'thgy must be continually improved. The
statistics courses are taught from modern textb@@ks'anﬂ there seems to be high
morale among students as well as faculty. In most of the universities in the
United States in which there is a separate statistics department that offers

masters and Ph.D. degrees in statistics, the department was started in the
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department of mathematics and separated as soon as the statistics group got
sufficiently large. I would advise against separation of mathematics and

tatisties at the University of Montana, at least in the foreseeable Ffuture.

0]

statistics faculty for a separate department to be

o]

There are not sufficient
viable and efficient. However, the statisticians make a significant contri-
bution to the goals and objectives of the mathematics department, and the
mathematics deESPtmgnt greatly complements and supplements the statistics pro-
gram. In discussicns with the faculty, it appears that they get along very

well and that there is no plan for separation. On the other hand, the depart-

‘LA’]

ment of computer science is an extremely small department and may be able to
better serve the university by being a part of the department of mathematics

The computer scientists could play a role in the department of mathematics
similar to what statistics plays. My recoﬁmandati&n is that the computer science
department be abolished and made a part of the department of mathematics. Thus,

a student who receives a Ph.D. degree in mathematics could have a "mimor'" in

several areas of mathematics or in statistics or in computer science. This would

greatly enhance his ability to get a job in a small university or a four-year

]

college since he would be prepared to teach any of the three subjects -- mathema-
tice, statistics, or computing science. I realize that organizing computer
science within mathematics will be a difficult maneuver.

The starting salary in the department of mathématics, especially for the
statistics faculty, scems to be somewhat low and hiring and keeping good faculty
mayvbecome a problem unless the salary structure is given some attention.

The internship program is an excellent undertaking and seems to be vorking

well.
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is progressing well. It, of course, needs to have constant attention and needs
constant improvement and change as opportunities become available., - I believe

the group knows what its goals are and are working hard to achieve them.

Summary "and Recommendations

The statistiecs group at the University of Montana is playing an integral
part in the program in the department of mathematics. The program in mathematiecs
is not a conventional one, but I believe is useful and important. The statistics
group, howe%ér, makes a contribution beyond the Ph.D. program in mathematics
through consulting with faculty in various departments on campus who are doing
research. They have én adequate staff to do this, their training is good and
their desire to do a good job seems evident. I recommend that they not
separate into a departmeht of statistics but remain with the department of

mathematics and continue to work towards the goals that they have set for

themzelves.
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I. General Questions as to Purposes of the Review

A. Content, purpose, goals and limitations of the program

Goals are well defined and are being implemented. The Ph.D. program
is unique and will perhaps require a less research oriented faculty.
(Also see my General Comments.)

B. Need for the program and results if eliminated

1. Student demand, Market for graduates, Enrollment data

The two mathematicians on the review team will have to speak to the
subjects -- student demand, market for graduates -- in mathematics.
The "minor'" in statistiecs in the program will help the student get
employment in four-year ﬂéllegés and small universities.

2. Service to state, region and institution

The statistiecs group is serving the Universify through teaching,
service courses and consulting. The consulting is also useful to
the state and region. Every major university must have well-trained
statisticians to aid in research where data collection (and interpre-
tation) is required.

C. Quality of Yrogram

1. -fggglfg
The statistics faéulty is heavily loaded with teaching and consulting
duties. They have little time for research. This will be detrimental
to them and to the program in the long run. .They should érrange
their activities so that they can publish research in mainline

statistical journals as well as joint papers with investigators

in non-statistical journals.
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2. Students

Quality of incoming student. The incoming students are of

sufficiently high quality for the work they do in statistics if
they choose that option. They can compete for jobs in industry
and government when they finish the program.

3. Facilities, equipment ‘and library holdings.

These are minimally adequate but they must be constantly improved.
The main deficiency is the arrangement with the computer science.

faculty (see my General Comments).

D. Program Comparison between the Two Schools

1. Content and extent of duplication

In a real sense there is very little duplication between the two
programs in statistics although on paper it may appear so. The
consulting activities could not possibly be carried on in the

university in which the statisties group was eliminated.

Quaiity

The quality of the program at the two schools is comparable.
However, they differ somewhat because the objectives are not the
same but the quality is adequate at each school.

E. Record of the Department Prpgramﬁig,A;tractipgﬂﬁé@itiqna}_Reg@ur;es

to the University and the State

The statistics faculty has not been very successful in this regard.
They should take appropriate steps to improve this significantly.

This will require more research, more publication, and/or more
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consulting where the statistician is a resource member on

proposals. This is an area where they are very weak.

]

Facilities.

The facilities are adequate (see General Comments).

Franklin A. Graybill
Colorado State University
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Ph.D, Review of Department of Mathematics, Montana State University, May 1976 -

General Comments

My major field of experience and training is statistics so my remarks
will be directed mainly to the statistics program and how it contributes to
the Ph.D. program in mathematics. The program in the mathematics department
at Montana State University is in many ways a %@nventiﬁﬁai Ph.D. program and
the main strength, in addition to mathematics, is the option in statistics.
The statistiecs group at Montana State University, though small, is of good
quality in training and energy. A student who enters the program in the
department of mathematics can receive a masters and/or a-Ph;D- degree with an
option in statisties. This is the way that many stafisfics groups have oper-
ated in the past and some operate that way at the present time. Historically
it has turned out to be a good method of cgeratibn and has worked very
satisfactorily for many universities until the statistics group got large

enough to offer stand-alone degrees.. It must be pointed out that in a major
university sﬁch as Montana State University, the statisticians should not only
be involved in teaching courses in statistics but should be-activé in research
and consulting with experimenters from most scientific departments on campus
whefe research is being done. The statistics faculty at Montana State Univer-
sity has done very well in this regard and should be complimented. To indicate
the breadth of their é@ntributi@ns in consulting, I have attached a list of
some of the §rqjects with which they have been involved Cseé Appendix). I
cannot speak about the quality of the program in mathematigsr(Drsi Fife and
Scott will do this) but it does contribute significantly to the program in-
statistics and the program in statistics also gives additional opportunity to

the mathematics student. Thisvwill'undaubtedly help him obtain employment,
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and there are ample positions for students who receive masters and Ph.D.'s
with options in statistics from Montana State University.

The goals of the faculty seem to be well thought-out and they appear to
be working as.a team to attain the goals. The administration is aware of the
contributions made by the statistics group and are supportive of them.

The visiting team met with several research faculty from different depart-
ments to find out how the statistics faculty is aiding in this research through
consulting activities. The contributions of the statistics faculty seem to be
complimentary of this assistance. A modern university doing research in the
empirical sciences must have statistical help, -and I foresee that in the near
future more statistics faculty will be needed due to the fact that the con-
sulting activities may increase rapidly. Some of the monies for this increased
faculty can come from contracts and grants if a statistics member is listed as
a resource person on proposals submitted to funding agencies. Most funding
agencies are not oniy willing, but are somewhat enthusiastic about a statisti-
cian being a member of a group who works on a research project. The statistics
faculty already has some monies from this Soufcé. and if they can get additienal
faculty they can undoubtedly increase these funds.

He iﬁtérviewed many staff members at Montana State Uni#arsify and several
members of ‘“e administration. Everyone interviewed seemed to be well aware of
and satisfied with the progress of the statistics group and the relationship
between the statisties group and the faculty in other departments. The :
statistics faculty is using modern statistical techniques in their consulting
and are sufficiently active in publication to enable them to divect students
who are working on theses. However, théy»are extremely busy because of the

tie

o

diversity of their activ

-5,
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The students working in statistics appear to be well satisfied with their
program and with the instructors who teach the statistics courses. Those
students who are assisting in consulting also feel that they are getting
practical experience that will be of tremendous help in obtaining a job. The
statistics group is making a significant contribution to the state, to the
university and to the local area. They-havé their goals quite well established,
they believe in them as a group, and they have a good chance of realizing them

f given sufficient resources by the administration and the state.

P

Summary and Recommendations

As one can see from what I have written above, I beiieve that the stat-
istics program within the department of mathematics is making a real contribu-
tion to the advanced program in the department. The statistics group is also
making a valuable contribution to many research projects and subject matter
areas across campus. Their faculty also has the training and the desire to
direct masters and Ph.D. dissertations. Their teaching and interest in
students is satisfactory. I find the program to be an applied statistics
program which is in line with their goals and abjéctiveéJ and the students

" who graduate from the program will be well-trained and be able to obtain
employment.

I recommend against separation of the statistiecs group from the depart-
ment of mathematics since I belieye the size is such that it Q@uld be more
efficient and beneficial for them to remain together so they can complement
énd supplement eaéh other's pragrams. I think it would ke a distinet

advantage if there would be an increase in the number of undergraduate students.
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I also recommend that the statistics faculty try to obtain contract and grant

monies by having their nameslisted on proposals as a resource personnel.

m

This would help them with summer employment and could free som resident
instruction m@néj'that would be available for additional faculty. To increase
their program, as they ave going to be réQuired due to the demand for consult-
ing, it seems quite clear that within the next year or two one or two additional
faculty in statistics should be hired. While the program in statistics is a
conventional one, it is similar to most Stafistigs programs in the United States
today. Their plans for the future seem to be well in iine with the major trends.
I think they have good promise, they are doing a commendable job and have a

bright future.
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Gen;raif@ues;icnsrasita Purpoges of the Review (Montana State University)

A. Content, purpose, gggls'a@d’liﬁi?aiiggg'gffthe program. The statistics

program is satisfactory in content, purpose and goals but will be limited
by the number of faculty in statisties. As the consulting activities in-
crease - the staff will undoubtedly need to be increased. Further infor-

mation on this is referred to in the General Comments of my report.

B. Need for the program and results if eliminated.

1. EtudentAdemand, markéEjfgr:gggduatgs, enrollment data. There is no

shortage of jobs for masters and Ph.D. students in statistics. Those

=

n the program who declare an option in statisties will be employable.

L~
| Ty

Service to state, region and institution. The service to the insti-~

tution is explained in my General Comments and examples of the

service to the state and region is described in the Appendix.

C. Quality of Pr;éga@

1, The quality of the faculty is adequate-but their respon-

sibilities in teaching, consulting, and direetlné;graduate students

1

is important for a quality program. This will require additional

faculty.

2. Students. Quality of incamipgrstuégnﬁg quality of post-graduate

school careers. The quality of the student seems to be adequate

and those who take an option in statistics are sufficiently trained
to obtain and perform in a job in industry, federal or state
governments.

3. Facilities, equipment and library hg;diﬁggi These are adequate but

they need to be constantly monitored and increased as the demand

warrants.



D!

ns)

Program Comparison between the Two Schools.

1. Content and extent of duplication. In a real sense there is very

little duplication between the two programs in statistics although
on paper it may appeaﬁ so. The consulting activities could not
p@ssibiy be carried on in the university in which the statistics
group was eliminated.

2. Quality. The quality of the program at the two schools is
comparable. However, they differ somewhat because the objectives

are not the same but the quality is adequate at each school.

the University and the State. ‘ B

1. Grants aad Contracts. The statistics group has been successful in

obtaining some contract and grant monies but this could be signifi-
cantly improved if they would make a concerted effort to bé resource
faculty on many of the proposals that are submitted to granting
agencies where a statistician is required to help conduct the

5%

research. This is explained in more detail in the General Comments

of my report.
2, Facilities. The only facilities required are faculty, graduate

~students, and computing time. These appear to be adequate.
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pendix

Development of an index number system to measure human attitudes toward
recreation activities and major recreation development,

Determination of feasibility of controling grasshopper infestations
through natural disease applications.

Simulation model for air polution sources in West Fork Basin of Gallatin
Canyon Montana. '

Relationship between climatic-conditions and magpie distribution in Montana.
A comprehensive data bank for soils classification data for the state of
Montana to be used in predicting fertilizer and moisture needs for

successful cropping. '

Prediction of population of Gallatin County Montana by age, sex and
occupation. :

Development of a predictive model for watershed runoff for the state of
Montana for planning bridge and culvert construction.

Model of relationship between roughness of land topography and.miles of
vaterway per section.

Vehicle traffic survey for Gallatin Canyon Montana.

Gallatin Field - Bozeman air traffic survey.

Sikorski Ranch (Montana) land use management plan.

Homing instinets of Canadian geese.

Projections of air traffic for state of Montana.

Assist Dept. of Ag. Education with a statewide survey and data analysis to
determine job requirements and employee competencies in agriculture and
agri-business areas.

Assist a Ph.D. student from the University of Montana with an evaluation
of environmental education teaching methods.

Survey of drivers in Montana to determine attitudes towards safe driving
and law enforcement, for Montana Safety Office and Highway Patrol:

Consultant to Montana Dept. of Public Instruction regarding public survey
and data analysis to determine K through 12 quality of education in a
study requested by the State Legislature.-
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2y,

25.

QE!

27.

28.

29.

3Qi

Determination of expectedvehicle accident rates on US 191 in the Gallatin
Canyon area upen completion of the Big Sky Recreation Development.
Consultant to Montana P st Secondary Commission to survey high school
seniors regarding post secondary aducatlgﬁal desires and intents and
related financial needs. :

Consultant to Montana Board of Crime Control to design, develop and
implement a statewide survey to determine levels of unreported crime,

public awareness of crime prevention activities, and public priorities

and attitudes tcwards low enforcement methods and optional penalties.
onsultant to Montana Bureau of Maternal and Child Health Care in conducting
tatewide survey to determine public awareness and priorities regarding
ealth care programs and availability of these services.

Assist a Fish dnd "ildiife Sfudent with a thesis Study using multivariate
Madlsan and YFlléWSfEne river dralnages.

Asgist Biologists from Targhee Naticﬁal Forest with statistical analysis of

data from gopher reduction. study.

Assist a Fish and Wildlife student with analysis of paddlefish catch and
population study data. :

Study for MSU Equal Employment Opportunity Office to determine a method of
=xamining faculty salaries which discovers inequities (particular emphasis
related to examining the presence or absence of differences related to sex).'
This project involved serving as an expert court witness for MSU in the

Jane Doe diserimination suit, 1975. . e

Consultant to the Montana Fish and Game, Fisheries Division to develop. and
implement a staivewide fisherman mail survey to determine fishing pressure
(fisherman days of use) on all fishable waters in the state. o

Consultant to the Deer Lodge Cauﬂty and City of Anaconda Government Study
Commissions on development of a questionnaire to determine public opinion on
local issues.

Consultant to the Powell County and City of Deer Lodge Govermment Study
Commissions to determine sample size and method for an interview survey
to gather publiec input on local government options.

Assisted a Ph.D. student in Plant and Soil Science in clustering international
barley growing regions so that sPeelfic strains developed for one region ecan
be easily transferred to suitable growing areas.

This has béen used far studles on the Yellawstcna, Plathead, and Madison
rivers and on Hyalite and Georgetown lakes, and will become the "standard"
statewide procedure.
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31. Consultant to the Montana Highway Traffic Safety Office to design a
- demonstration motor vehicle inspection sampling program. The results of -
this inspection program will help determine whether Montana vehicles will be
required to have annual inspection. If not, the results will be given to
the Federal government as evidence for exemption; if so, they will be given
to the State Legislature to support enabling legisiation.

padle 0, Ha S0
Franklin A. Graybill
Colorado State University

Sy
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~ ATTACHMENT #-10"
Response - i

DEPARTMENI OT HICRDBlU]QLE ’ .
aniversity of [Tlontana
“Missoula, Montana 59301
- l406) 243-0211 July 15, 1976

Dr. Freeman Wright
Deputy Commissioner of Academic Affairs
Office of the Commissioner of Higher Education
1231 1icth Ave.

Helena, MT 596017

Dear Dr, Wright:

prcv1des trainlng in the general areas of micrcb;clogy and thus enables the
graduates to enter any of the many areas available from the academics to
clinical or research laboratories. The training also includes specialized
areas as required Dby the nature of the degree. As indicated in the evalua-

tion report, the programs at MSU and U of M complement each other with very Ui
little ﬂupllcation in the specialized research areas. N
The undergraduate education is one of the most profound beneficiary of the ;
graduate programs, Professors engaged in active graduate research and *
constantly stimulatad by the challenge of Ph.D. candidates cannot help but

remain enthusiastic and impart current and updated informations and advance- L
ments in their teaching. The people of Montana have also benefited enumerably i
by the expertise thus developed. TFor example, physicians and veterinareans o
and eyen ranchers throughout the state have received valuable assistance and E
advice in the care and even treatment of patients or animals. g

Althougl both institutions have several professors with similar background
training, there are still very little overlapping or duplication. Graduate
students obtaining their training at one of the institutions can easily spend
at least another year at the other and obtain further training and education.
The diversity and complexity of the disciplines in microbiology account for
our differences. The areas of physiology, immunology, mycology and virology
are similar only where the fundamentals of facts and concepts are concerned,
but the research areas and training abtained at the graduate level are quite
different,

The distance between *he two institutions has been a deterrent for the limited
cooperative participation. However, where possible, on numerous occasion
faculty members from one institution have heen invited to the ether campus as
guest lecturer. The graduate students from one department have frequently
utilized the expertise of a faculty in the other institution through the "hot
line" to clarify and obtain rcecommendations In complex research projects.
Perhaps with more travel support through the state and eventual development

i
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Dr. TFreeman Wright
Page 2
July 15, 1976

of direct television communication system, the strengths of the two depart- =
ments can be put to more effective use benefitting the entire state.

Collaboration between departments within the institution is most evident

by the presence of a faculty member from one department on graduate student
committees of another. These can readily be verified through the files of
the graduate dean. On many occasions faculty from the department of| micro-
biology have presented lectures in the graduate courszs of another department
and the reverse has also been true. Exchange of major pieces of equipment
has existed on this campus for many years. The achievements between depart-
ments in microbielogy were no doubt influenced partly by the expertise of
faculty members from other departments and again the reverse has definitely
been the case as well. It is our hope that this continued exchange of ideas
‘and cooperation between the other departments continue,

Sincerely,
L A S ooy
Richard N. Ushijima,” Ph.D.
Professor & Chairman

Department of Microbiology

RNU:dk
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e o " ATTACHMENT #10°
Response - 1iij

| m g @] DEPARTMENT OF MICROBIOLOGY -

COLLEGE OF LETTERS & SCIENCE  MONTANA STATE UNIVERSITY, BOZEMAN-5
: Pettit

July 20, 1976

Dr. Freeman Wright
Deputy Commissioner of Academic Affairs
Office 'of the Commissioner of Higher Education

1231 1ith Avenue | caMekay____
Helena, MT 59601 "~ MeMition__
Wai%e,ﬁ_‘%

Dear Freeman:

by Dr. Orville Wyss and Dean Norman Durham, This review team documented
impressions that we have had regarding our program, but it is always
encouraging to have confirmation from the outside,

We are anxious that several of the recommendations of the reviewers
receive consideration by you and Commissioner Pettit, viz:

(1) "Additional investments in support personnel could be beneficial
to faculty and graduate students in delivering a quality program.”
This is particularly true in the ecase of animal care and other
routine laboratory activities,

(2) "The academic year salaries are obviously on the low side for
salary levels in regional and natiomal surveys." The reviewers
mentioned the wvalue of some merit system for productivity and we
heartily agree, :

(3) '"Research investment in the Department of Microbiology could
provide a positive incentive for faculty. The utilization of post-
doctoral fellows will greatly enhance the scholarly and creative
capabilities cf a laboratory and provide a broader and stronger
base on which to seek outside funds.' The reviewers mentioned
""megative incentive' and sometimes our staff feels in this position
when they work hard to get grants and then have difficulty in
getting University support to complement their programs.

(4) "Many Universities have found it to be sound business practice
to furnish, during the first year, a half or full-time technician
to a new faculty member in whom they contemplate investing almost
a million dollars in life-time salary and support.’ This will be
important to us as we recruit for twWo new staff members whom we

expect to couduct an active research program as well as carry a
heavier teachiag load than they might at many other schools.
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Dr. Freeman Wright
July 20, 1976
Page 2 ' :

We have no disagreements with this complimentary report but hope
that the Commissioner and members of the Board of Regents appreciate
the major efforts that over the years have gone into achieving this
‘level of excellence., We need more understanding and support in order
to maintain such a program in the face of competition and tightening
federal funding. :

Sincerely,

William G. Walter
Professor and Head
WGW/jvb

cc Vice President Dayton
Dean Jutila

v R - T iy
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Respon: iii_

University of Montana
’missnuia. Montana seso1
(406) 243-0211
RESPONSE TO PH.D. BOTANY PROGRAM REVIEW
' | by

BOTANY DEPARTMENT
UNIVERSITY OF MONTANA

The opportunity to have our program réviawad by such outstending profes-
sionals as Dr. Kozlowski and Dr. Evert was greatly appreciated and has already
been of great benefit to us in planning and reflection. The review has been
thorougi and the report contains méteriai with which we have no substantial

- disagreement. However, there are a few points which should be emphasizad o

reinforced and n few omissions wﬁn;h warrant comment.

Tha reviewers of the Botany program as well as other reviewers, especialiy
for Zoology, make pointzed statements about costs associated with retention or
elimination of docloral programs. Some of these points should be reinforcad,
tor example they write that the Department of Botany at the U of M has been
Qhéngm wmally successiul in obtaining external funds for rnsearch and teaching.
They also state that we have considerable equl pment, Dbtaln%d_éufgé]/ through
faculty grents from external sources. They further state that the presence of
Ph.D. programs has in large part made it possible for active faculty members to
obtain very substantial resecarch grants. The related benafits of the research
funds to facully, graduate and undergreduate research as well as instruction is
outlinad clearly as is the erosion of quality expected should the program Le
eliminated. The relationship of a strong advanced program in Botany to the well-

baing of the University and the State of Montana should not be underastimated.

The reviewers' report makes an important point of our inadequate space and
deplorable greenhouse conditions and this cannot be emphasizaed enough. The
long range building program could halp reuedy this situation but it is also
hoped that somz more immediate reliaf would be made a reality by Finding new
quarters for Scicence Education Qutsidh'gf our Hoturol Science Building and
huilding some greenhouse facilily In cooperation with the Physical Plant Lo

Q@  serve until a naw bullding with 1ooftop gracnhouses is possihle,

ERIC
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‘ Although the reviewers met with and made favorable remarks about our

. graduate ;tudants, none of this found its way into thcur written report. It

should be cmphas:zed that the report prepared carlier by the Botany Department
does have a section on the 5€udﬁnts which includes lﬁfgrmaLicn about hlqh quality,

achievement and successful placpmenL of these graduate studentsi

The Statement in the reviewers' report that the equipment and library
hé?dings are quiée adequate might be an overstatement of the facts. For
exmmple the library holdings are minimally adequate but only because éutside

funding resulting from rasearch grant’s has been added tc t.he Batany llbraty
budget to the tunc of $1,000 to $2,000 per year. A]se wh:]e we, do have con-

siderable equipment, obtained largely through faculty grants, we lack certain

items of modern equipment, such as scanning electron microscope, which have

now become almost routine in modern scientific laboratories and would add a

department as a splandld organlgatlani' They also refer to the department as
having ''several areas of excellence.'" Such statements indicate to us that this
quality program should be left intact in order to cantiﬁue\parfcrming for the
Uniiversity and State in a productive manner. To divida, separate or amalgamate
the Botany program would be counter produztive and disastrous to our present

worthwhile effort.
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File.

COLLEGE OF LETTERS & SCIENCE  MONTANA STATE UNIVERSITY. BOZEMAN 697155724

HTY S PR T

ool R

July 14, 1976

To: Dr. Freeman Wright, Deputy Commissioner for Agademig Affairs

h‘E i l(ix"]‘

Re: Comments upon the Ph.D. reviews in Botany and Zoology at MSU

A. Anatomy, Morphology and Taxonomy: The Department of Biology offers
the following upper division courses in plant anatomy, morphology and tax-

onomy :

Enrollment

Course Title Instructor Total Ag
‘Biol 315 Agrostology Rumely 26 13
316 Plant Anatomy Hahn 12 2

410 Cytology Carroll 15 5

421 Adv. Plant Taxonomy Rumely 9 3

The faculty in Biology and in the College of Agriculture would prefeér
that a professional anatomist-morphologist teach Biol 316 and that Biol 315
and 421 be oriented more toward agriculturally and ecologically important
plants. "I doubt that there would be sufficient demand to support graduate
courses in these areas. - It might be possible to hire one professional who
could fill this ne=d for better coverage of anatomy and applied taxonomy
either now or when Mr. Hahn retires (by 1980). It should be noted that there
have been four retirements in Biology (Booth, Hastings, Scharff and Quimby)
since 1973 without any réplacements so far,.

A oSG .

B. Plant Ecology and Agriculture: Ecology, the study of relationships
between living systems (organisms, populations, and communities) and their
environments, is pursued and applied by both botanists and students of agri-
culture. 1) Knowledge about the relationship of a plant or a population of
plants to its environment (aut-ecology) is useful in managing native and crop

plants. Crop sclence and range management students comprise about half of
our Autecology classs while Blology students turn to agriculture for other
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autecology courses in bioclimatology, crop physiology, plant nutritiom,
etc. Much of the research in autecology is directly applicable to agri-
culture. For example, we have studied effects of incrensed precipitation
on ylelds, effects of possible toxins associated with i:loud seeding on
crops, effects of trampling on plant survival, etc. ?2) European ecolo-
gists and US Forest Service ecologists have demonstrated-that the rela-
tionships of biotic cammunities to their environments (syn-ecology) can
be used to predict what 'crops' will perfcfm best on a given. site. Cur-
rent studies will estimate the indicator vdlues of natvral vegetatinn of
Montana. Courses in Biology and Range Science complement each Géher 1n

this area and attract students in both disc;plinesi

The ecological and physiological felationships of agricultural plants
are becoming increasingly important to identify which environmental vari-
ables significantly alter plant growth and development. The interest of
agricultural students in plant ecology and plant physiclogy is indicated
below:

Enrollment
Course Title Instructor Total Ag
Biol 510 Adv. Plant Physiology Mills 9 6
Ell 11 it 1] . Vi ? 4
Slg 1" 1" i i i 6 5
529 Plant Geography Collins 9 4
534 Plant Autecology Weaver 10 5
536 Plant Synecology Weaver 15 5
C. Interaction Between the Ph.D. in Botany and the Ph.D,'s in Plant

Pathology and Crop and Soil Science-

There are actually three Ph.D. programs in the botanical sciences at
MSU; i.e., Botany, Plant Pathology and Crop and Soil Science. These pro-
grams all interact as is indicated by the number of currently enrolled
Biology graduate students taking courses taught by faculty in Plant Patho-
logy and Plant and Soil Science:

Plant Pathology Courses L
- Number of

Course Title ;ﬁsgzu;tcg Biology Graduates
301 Plant Pathology Mathre 3
550 Plant Bilochemistry Strobel 3
402, 530, 531 _4
Total 10
Plant and Soll Science Courses

426 Agricultural Climatology Caprio 2
480 Photo Interpretation Nielsen 3
305, 319, 406, 410, 412, 420, 505, 525 _8
Total 13




In addition to these course
appointment in Blology and teaches Biol 410-Cytology.
publications of Drs. Caprio,

-3-

; Dr. Carroll (Plant Pathology) has a 0.30 FTE
Lists of recent
Carroll, Mathre, Nielsen and Strobel, who

have the most contact with Biology graduate students, are attached.

quite evident that the Ph.D.

in Botany at MSU does not function as an is

lated program, but is only one of three Ph.D. prcgrams in-the botanical

sciences at MSU.

II.

A. Upper Division and Graduate offerings in Genetics, Physiology and.

ers' cc
netics, physiology and 11mnalngy

Area

Genetics

Animal
Physiology

Limnology

Zoology:

In view of the following lists,
comment (page 1) '

Biology

Course

324
411
412
413
415
443
450
519
533

405
431
444
446

505
531
532
540

414
417
446

513
518
538

541
542
543
553

Title

Principles of Genetics
Genetics Lab

Genetics Lab
Physiological Genetics
Human Genetics

Genetics of Development
Evolution

Adv. Physiological Gen.

Population Geneties

Ccmparative An Physl 1.
Functional Biology
of Fishes
Cellular Physiology
Adv. Animal Physiology
11] H 1"

Environmental Physiol.
Limnology

Fresh Water Algae
Functiﬂnal Biology of

.Fisher;es Management

Algal Physiology

Fresh-water Inverte-
brates

Population Dynamics

Chem. & Physical Limn.

Aquatic Community Ecol.

Biology of Water
Pollution

I do not understand the review-
. there afe natable weaknesses in offerings in ge—

Instructor Last Enr
Staff 85
Vyse 8
Skaar 16
Skaar 13
D. Cameron 6
Vyse 8
Skaar 42
Skaar 2
D. Cameron 4
Picton 80
Roemhild 5
Picton 15
Kaya 20
Vyse 18
McMillan 7
" ;

4

Picton 7
Kaya 32
Wright 41
Kaya 20
Gregory 7
Pickett 4
Roemhild 7
Wright 17
‘Wright 11
Wright 14
Kaya 13
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ulty in Biolagy do not participate in graduate education. Most WAMI courses
are open to a limited number of graduate students as the following table
indicates:

B. WAMI and Graduate Educat;on‘ It is incorrect to say that WAMI faCa

Graduate Students.
Enrolled (75-76)

MedS 500 .Nutri 1
511 Anatomy 2

512 Mech. in Physiol. & Pharm. 1

515 Ages of Man o 0

. 531 Head, Neck Ear, Nose and Throat 0

532 Nervous System 0

534 Endocrine System 1

Total 5

Also, Dr. McMillan teaches Biol 531-532--Adv. Animal Physiology and has a
student working on a master's thesis in Zoology. Overall, the teaching
loads of WAMI faculty are about average for the Blology Dept

ITI. Publication Record:

_ Both the faculties in Botany and Zoology (including Entomology, F&WL
and Genetics) at MSU are criticlzed for a rather poor publication record.

I must coricur in the reviewers' conclusion. However, the primary. function
of the Biology faculty at MSU is to teach undergraduate.students. Based

on information provided by the departments and the Commissioner's office

we teach about 12% more credits per instructional FTE (15.5 vs..lS 9) and
about 307 more student credit hours per FTE (1051 vs. 809) than the ‘combined
Botany and Zoology faculties at UM. Also, ecological experiments often re-
quire two or more years' data for canmafiscns Consequently, I can accept

a publication rate of two or three refereed publications in national journals
during the last five years as an acceptable indicator of productive research.
Nine Biology faculty (D. Cameron, H. Cameron, Eng, Kaya, McMillan, Phillips,
Pickett, Weaver and Wright) have published two or more papers in refereed
national journals in the last five.years. Five faculty (Eng, Kaya, Pickett,
Weaver and Wright) have published three or more such papers in the last

five years.

IV. Conclusions and Recommendations:

A. The Biology Dept. at MSU should offer a Ph.D. in Biology (not Envi-
- ronmental Science as mentioned July 7) with options in Botany, Entomology,

: Fish and Wildlife Management, Genetics and Zoology. However, because of the
limited course offerings due to low enrollment and the poor publication
record in Entomology during the past five years, I cannot support the accep-
tance of Ph.D. students in Entomology at the present time. The composition
of such a program is indicated below:

176
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Enrollment in the M.S. and Ph.D. Programs

1973-74 1974-75 1

) 975=76
M.S.~ Ph.D. M.S. Ph.D. . M.S. Ph.D.
Botany .9 2 6 2 6 2
Entomology G 1 1 0 2 1
F&WL 20 1 22 1 138 1
Genetics - 5 - 6 - 3
Zoology ) 1 .l 2 10 2
Total 38 10 38 11 36 9

B. Any faculty member accepting a qualified Ph.D. student should have
at least two refereed publications during the last five years in national
journals relevant to the option of the Ph.D. The faculty member should
also have demonstrated competent supervision of at least one priar thesis
and should have fi?ggcial support for the Ph.D. research project. It is
also necessary tnat’ a sufficient number and vatiety of courses be available
to construct a Ph. D. program for the student.

é. The Bialafy Depg should continue to concentrate its research ef-

forts and’ Ph.D. programs in terrestrial and aquatic ecology especially as
related to agricultural and resource management prablems,

D. The current vacant pasiclon in F&WL should be fllled with a research-

oriented big-game ecolugist to maintain one of our strongest undergraduate
and graduate programs.

E. A compétgnt plant anatomist and agriculturally-oriented taxanémist
should be hired now or when Mr. Hahn retires (by 1980). This person's pri-
mary responsibility would be to teach undergraduate plant anatomy and taxon-—
cmy to students in Biology, Plant Pathology and Plant and Soil Science. We
should not try to develop graduate courses or Ph.D. programs in plant anatamy,
morphology or taxonomy. g

JMP :dml

Encl. Publicat ion lists

ce: Vice President Dayton
Dean Jutila
‘Biology faculty
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To: Jim Plckett
Fr: Dick Mackie

Re: List of publicaticns based on thesis research under my direction since
1970 on which I am not listed as co-author.

Kohn, B. E. and J. J. Mooty. 1971. Summer habitat of white-tailed deer in
- northcentral Minnesota. J. Wildl. Manage. 35(3): 476-487.

Van Ballenberghe, V. and J. M. Peek., 1971. Movements and habitat use of
radio-marked moose in northeastern Minnesota., J, Wildl. Manage. 35(1):

63-71.
Peek, J. M. 1970. 1970. Wilderness moose, Naturalist. 21(4) 3841,

T “1971%  Canopy and volume relationships to production of three
woody species. Reology 51(6): 1098-1101.

4 L. W. Krefting, and J. W. Tappeiner, IIL, 1971. Variation in
twig diameter-weight relationships in northeastern Minnesota. J, Wildl,
Management 35(3): 501-507.

5, 1971. Moose-snow relationships in northeastern Minnesota.
Proc. Snow and Ice Symp. in Relation to Wildlife and Recreation. TIowa
State Univ., Ames., pagzes 39-50.

__,1972. ‘hite-tails in winter. Symp. on the White=tail Deer
in Minnesota, St. Paul. The W: dlife Society, pages 23-26.

, 1973. Adaptations to the burn: moose and deer studies.

o ~ , R. E. LePesche and D. R. Stevens. 1974, Dynamics of moose
agoregations in Alaska, Minnesota and Montana, J, Mammal. 55(1):
126-137.

. 1974. A review of moose food habit studies in North America,
Le Naturaliste Csanadien 101: 195-215.
o . 1974. 2n the nature of winter habitats of Shiras moose,
Le Naturaliste Canadien 101: 131-141.

[y
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. 1974. 1Initial response of moose to a forsst fire in north=-

“castern Minnesota. Am. Midl. Nat. 91(2): 435-438.

W. Neu, C. R. Byers and _ » 1974, A technique for analysis of

utilization-availablility data. J. Wildl, Management 38(3): 541-545,

s L. W. Krefting and J. C. Tappeiner, IIT. 1974, Twipg diameter

"~ and weight relationships for important browse species in northern

Minnesota. Minnesota For. Res. Note 248. 4 pages.

Ohmann, Lewis F., Charles T. Cushwa, Roger E. Lake, James R. Beer and

Robert B. Brander. 1973. Wilderness ecology: the vupland plant
commumities, woody browse production, and small mamals of two adjacent
33-year-o0ld wildfire areas of northeastern Minnesota. WNorth Cent., For.
Exp. Stn., St. Paul, Minn. 30 pages, illus. (USDA For. Serv, Gen. Tech,
Rep. NC-7). ' :

Wetzel, J. F., J. R. Wambaugh, and J. M. Peck. 1975. Appraisal of white-

tailed deer winter habitats in northeastern Minnesota. J. Wildl. Manage.
39(1): 59-66.

g
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Publications 1971-76

Dr. Thomas W. Carroll
Professor of Plant Pathology

Carroll, Thomas W. 1972. Seed transmissibility of two strains of barley
stripe mosaic vicus. Virology 48:323-336.

Carroll, T. W. and Mayhew, D. E. 1976. Anther and Pollen Infection in
relation to the pollen and seed transmissibility of two strains of
barley stripe mosaic virus in barley. Can. J. Bot. (In Press).

Carroll, T. W. and Mayhew, D.C. 1976. Ovule and embryo sac infection
in relation to seed transmissibility of barley stripe mosaic virus in
barley. Can. J. Pot. (In Press).
o : |
Darlington, L. C., Carroll, T. W., and Mathre, D. E. 1976. Enhanced
susceptibility of barley to ergot as influenced by barley stripe mosaic
virus infection. Plant Dis. Reptr. (In Press). '

McNeal, F. H., Jerg, M.A., and Carroll, T. W. 1976. Agronomic and Barley

stripe mosaic virus data from six infected spring wheat cultivars seeded
after 14 and 19 vears of storage. Plant Dis. Reptr. (Ms. submitted).
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Publications 1971-76

Dr. Donald E. Mathre
Professor of Plant Pathology

Mathre, D. C. 1971 Mode of action of oxathiin systemic fungicides.
II. Structure-activity relationships. J, Ag. & Food Chem. 19:872-874.

Mathre, D. E. 1971. Mode of action of oxathiin systemic funﬁicides.
ITI. Effect on mitochondrial activities. Pesticide Eiochem. &
Physiol. 1:216-224. '

Shively, 0. D., and D. E. Mathre. 1971. Mode of action of oxathiin
systemlc fungicides. 1IV. Effect of carboxin on solute leakage
from hyphae Df Rhizoctonia solani. Can. J. Microbiel. 17:1465-1470.

Furanik, S. B., and D. E. Mathre. 1971. Bialqgj and control of ergot
on male sterile wheat and barley. Phytopathology 61:1075-1080.

Ulrich, J. T., and D. E. Mathre. 1972. Mode of action of oxathiin
systemic fungicides. V. Effect on electron transport system of
Ustilago maydis and Saccharomyces cerevisiae. J. Bact. 110:628-632,

Mathre, D. E. 1972. Fffects of oxathiin systemic fungicides on various
biological systems. Bull. Environmental Contam. of Tox. 8:311-316.

Johnston, R. H., and D. E. Mathre, 1972. Effect of infection by
: Cephalasgarlum gramineum of winter wheat. Crop Seci. 12:817-819.

Cunfer, B., b. E. Mathre, and E. A. Hockett. 1974, TFactors influencing
the Sugceptlblllty of male-sterile barley to ergot. Crop Seci. 15:194-196.

Mathre, D.E., V. R. Stewart, R. H. Johnston, and D. K. Baldridge. 1974,
Fungicide treatment of wheat seed: 1Is it necessary? J. Environ.
Qual, 4:117-120.

Mathre, D. E., and R. H. Johaston. 1975. Cephalosporium stripe of winter
wheat: Procedures for determining host response. Crop Sci. 15:591-594.

Mathre, D. E., and R. H. Johnston. 1975. Cephalosporium stripe of winter
wheat: Infection processes and host response. Phytopathology 65:1244-1249.

Mathre, D. E., and R. H. Johnston. 1976. Presence of dwarf and common smut
in Montana wheat., Plant Dis. Repty, In Press.

18
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Darlington, L. C., avd D. E. Mathre. 1976. Resistance of male sterile .
wheat to ergot as related to pollination and host genotype. Crop Science:
In Press.

Darlington, L. C., T. W. Carroll, and D. E. Mathre. 1976. Enhanced

susceptibility of barley to ergot as influenced by barley stripe.
mosaic virus infection. Plant Dis. Reptr. In Press.
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Dr. Gerald A. Nielsen
50

Profes

g

¥ of* 50il Science
1Y

Soil Interpretations for Land Use Planning and Development in the Gallatin
Valley Area with SCS and Exp. Statlon Staff. Mont. Agric. Exp. Sta. 1971.
8011 Crust Studies. R. A. Moe, G. A. Nielsen and R. T. Choriki. Mont. Agric.

Exp. Sta. 1971.

Soil Interoretations for Land Use Planning and Development in the Gallatin
Canyon Area, Montama. J. A. Olsen, B. F. Leeson and G, A. Nielsen. Mont.
Agriec. Exp. Sta. 1971,

Impact of Large Recreational Developments Upon Semi-Primitive Environments.
The Gallatin Canyon Case Study. Gallatin Canvon Study Team. Research Report
#66. Center for Interdisciplinary Studies and Montana Ag. Exp. Sta., Montana

The Gallatin Area, A Summary Report. Gallatin Canyon Stadv Team. Bulletin
344, Cooperative Extension Service, Montana State University, Bozeman,
February 1974. ) ’

Problems of Interdisciplinary Applied Research in a University Setting.
A. S. Williams, G. A. Nielsen, J. W. Reuss, D. G. Stuart and H. F. Shovic.
Montana State University, Bozeman 1974.

Conputer Codes Montana Soil Data. Soil Conservation. Vol. 40, No. 4, USDA,
5C5. 1974. .

Trventorying Montana Soils with Computers. G. A. Nielsen. Now. Montana
State University. Bozeman, Vol. 10:6. 1974,

Environmental Impact Assessment: The Gallatin Canyon - Big Sky Study.
G. A. Nielsen et al. Journal of Soil and Water Conservation. 28(5)
208-210. 1974,

The Montana Automated Data Processing System for Soil Inventories. G. L. Dacker,
G. A. Nielsen and J. W. Rogers. Mont. Agric. Exp. Sta. Research Report #89,
1975.

So0ils of the Coram Experimental Forest. M. G. Klages, T.. C. McConnell and

G. A. Nielsen. Mont. Agric. Exp. Sta. Research Report {#91., 1976.
/
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Publications 1971-76

Dr. Gary Allan Strchel
Professor of Plant Pathology -
Steiner, G. W., end Gary A. Strobel. 1971. Helminthosporoside, a host-spacific
toxin from Helminthosporium sacchari. J. Biol. Chem. 2h6: 4350-43 357.

Quinn, R., zad Gary A. Strebel. 197l. oa-ketobutyrate dzcarboxylase activity
in Rhizoctonia solani. Can. J. Bot. ho: 1059-10565.

Hies, S. M., and Gary A. atrabel. 1972. A PﬁftOuDT’G glycopeptide fron cultures
of Corynabacterium insidiosum. Plant Pays. 49: 676-68k,

Strobel, Gary A. 1972. FPnytotoxic Glycopzptides of Corynebacterium in Phytotoxins
in Plant Diseases. Academic Press, London. 536 op.

Strobel, Gary A. 1972. Comparative biochemistry of some toxie glycopeptides
pfcduCﬁd by plant pathogenic corymebacteria. Proc. 3rd Internaticnal
Conference on Plant Pathogeniec Bacteria, Wazeningen, Netherlands,

357-365.

H- M. HE;S, ané G. H .Steiner 1972. Ultrastruecture of cells
charl infected sugarcane lcaves.

.
'
¢!

Pﬁytépgtﬁala:y 62: 3;9 Ehg-

Strobel, Gary A., K. Telmodge, and P. Albershein. 1972. Observeiions on the
gtfuctu:e of the phytotoxic glycopeptide of Corynsbacterium sevedonicum.

Biochenr, Biophys, Acta. 26L: 365-27h. [
Strobel, Gary A. 1972. \z#pects on the Structure and Function of Phytotoxie
Glycopeptides and Gth Toxic Glycosides frem Plant Pathogens. Academic

Press in Blochemisury Df the Glycosidie Linkage.

Ries, S. M., and Gary A. Strobel. 1972. Biological properties znd pathological
role of a phytotoxic glycopeptide froa Corymebacterium insidiosum. Physiol.
Plant Path. 2: 133-1h2.-

trobel, Gatj A., and Gary Steiner. 1972. Runner formation in relation to
helminthosporoside in sugarcane infected by Helminthosporium sacchari.
Pnysiol. Plant Path. 2:129-132.

Strobel, Gary . 1973. fThe helminthosporoside blﬂﬂvnw protein of sugarcane.
Its prope.’ .2s ani relationship to susceptibility to the eye spot disease.
J. Biol. Chem. 2h8: 1321-1328.

uznrcane to the sy

Strobel, Gary A. 1973. Biochemical basis of resistance of s
. 2 ' s
spot disease.. Proc. Nat., Acad. Seci. (USA) 70: 1693-1606.
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Curvier, W., and Gary Hteobel. 1976. Chemotexis of rhizobiun spp. to plang

not exudabes. Pl. Phvs. 57: 820-823.

'
i)

Kenb, 8. and Gary A. Strohel.

1975. Partial purification of a phytotoxin from
Septorin nodorum. fTrans. British Mycol. Soc. (in press).

S4cobsl, Gary A. Bacterial Phytotoxias (in preparation for the Ann. Rev. of
Microbiol.) 1977. )
=0

Pinkerton, F., and Gary A. Strobel. 1976. Serinol as i 7
‘production in abtenuuted cultures of i. sacchari. " P.N.A.S. (USA) (in press).

an activatgr of toxin:

A

in studying plant diseass resistance.

Strobel, Gary A. 197H. Phytotoxins as tool
Trends in Biochenical Sciences (in pres

]

trobel, Gary A. 1974. Biochemical observations on heat-induced plant disease
resistance. Plant Physiol. (in press). '

s ]

Currier, W., and Gary A. Strobel. 1976. Chemotaxis of Rnizobia spp. to a
glycoprotein produced by birdsfoot trefoil. Science (submitted).
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ATTACHMENT # ..
Response - v

lﬁBD June 1976
TO: Dr. Freeman J. Wright, Deputy Commissioner for Academc Affairs
FROM: Lee H. Metzgar, Chairman, Department of Zoology, U of M

RE: University of Montana Department of Zoology Doctoral Program Review

On behalf of the U of M Department of Zoology, I wish tu express appreciation
for the opportunity to thoroughly review our Ph.D. program. The outside reviewers'
report (as well as other aspects of this pfocess) increased our confidence in the
high quality of our program, its even greater potential, and its very real contri-
butions to the university, the state, and the nation. The review has helped
sharpen our focus on the strengths of our program. It has also given us confidence
that we are working effectively to strengthen certain portions of our activities.
Because of this review, we will approach these tasks with increased direction,
confidence, and enthusiasm.

We were pleased that Dr's. Cummins and Bagnara characterized the Zoology Ph.D.
programs at U of M and MSU as "complementary" rather than "cverlapping”. Indeed,
the review has increased our appreciation for the unique direction and content
of each program. We agree with the reviewers that we can use this complementarity
to good advantage by increasing the contact between faculty and students of the
two institutions. We look forward to developing such activities.

Throughout their report, the reviewers argued effectively that the Zoology
Ph.D. programs must be retained and strengthened. In both programs, the primary
Timitations were not facilities, faculty quality, student quality, job availability.
or any number of other factors investigated. Rather, the programs' primary restraints
were judged to be financial. Clearly the reviewers felt we do not need program
elimination. We do need greater awareness of and support fnr these existing programs
of demonstrated quality and contributions. We are pleased tnat the reviewers saw
both programs "... as absolutely essential and the effects of elimination as devasta-
ting." They expressed the need for greater appreciation and support when they stated,
"Importantly, the general misconception that ... elimination of Ph.D. programs will
constitute financial saving is so najve that it could only be perpetuated by those
totally unfamiliar with institutions of higher education."

Many faculty and administrators on the U of M campus have long recognized
that, in the words of the reviewers "... modern biology is functionally oriented
and highly interdisciplinary ... (and that) Ph.D. programs ir zoology should be
part of a broader context such as ... a Division of Biological Sciences...." The
ZooTogy Department has and will continue to pursue a more efficient and more
broadly-based nrganization of the 1ife science faculties at the University of
Montana. Many of us have recognized for years that the life sciences could be
reorganized to increase the efficiency and strength of our undergraduate and
graduate education. We hope that the reviewers' reccrmendation will help achieve

- this goal.

The reviewers accurately noted that this faculty's productivity (when measured
be grants and publications) is "fair" and is not evenly distributed among the
members of the depdrtment. They did commend the excellence of over half of this
faculty and, of course, the overall contributions of all our faculty members

1TRR



(considering a wider variety of criteria) was demonstrated in the faculty vitae

supplied earlier. None-the-less, we have recognized the need for increased out-

side funding for our rasearch activities. During the reviewers visit, we discussed
several steps that have been initiated or planned that will increase our productivity
in these critical areas. 1In all cases, they felt we had accurately assessed our
needs and begun to move effectively to satisfy them. These actions and policies
include the following:

1) Equalization of teaching loads. To a large extent, this has been accomplished
during the 75-76 schnol year, and was favorably noted by the reviewers (pg 10).
Certain faculty members' teaching loads will now permit more aggressive pur-
suit of grant support and publications.

2) Certain budget cztegories (eg. Capital Equipment) will be used exclusively
to initiate prcjects that will lead to preparation of grant applications.
This policy became effective in 75-76.

3) " Certain teaching assignments will be transferred between faculty members and
between quarters tou increase faculty opportunities to prepare grant proposals
and publications.

4) The nature of the departmental personnel will change greatly in the coming
years. Several senior faculty members who will soon retire provide services
based on decades of unique experience in this university system. This depart-
ment gains a great deal of strength from such experience. However, such
expertise cannot ce replaced and we anticipate that such replacements will be
"functionally" trained and oriented biologists who will participate heavily
in the research and graduate programs of this department.

5) We also point out that this department will provide increased service to the
community and to the state through increased extension offerings. This policy
was pursued aggressively during 75-76 when we presented eight different offer-
ings to the people of Western Montana. This zoology extension program included
courses for teachers, outdoor recreation education for sportsmen, a course for
prison inmates, an important workshop for wildlife agency personnel, and other
offerings. 1In all cases, the responses have been gratifying and we presently
plan to expand our extension activities in 76-77.

The reviewers noted that the Ph.D. "... programs are young and in a state of
maturation.” Indeed a iarge proportion of our faculty was hired before the Ph.D.
program was even planned. They repeatedly noted the outstanding scholarship and
productivity of the majority of this faculty and drew attention to the high potent-

ial of the program. We believe they are correct and we are confident that we will
realize that potential. :

cc: John M. Stewart, Graduate Dean -
Arnold Bolle, Acting Academic Vice President
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Intra-campus MEMORANDUM Response - vi

DATE:

TO:

w4 e
FROM: R. Keith Osterheld, Chairman, Department of Chemistry _—. ff,{g- ‘

RE:

ATTACHMENT

/tﬂhzfat_,h‘_g,_s=

Pethit_

UNIVERSITY O MONTANA

June 28, 1976

Dr. Freeman J. Wright, Deputy Commissioner for Academic Afﬁaiiéiiii

FEm

Doctoral Program Review, Department of Chemistry, _ ‘7 - Hwa>.wg;:;
University of Montana g’ Mehton_

%ﬁ\‘fé Waile -‘1‘;2

We were pleased with the reviewers' reports on our doctoral

program. We particularly liked the reviewers' recognition that:

1. Doctoral programs are a necessary part oy major
institutions, particularly in the sciences, as a
guarantee of the research activity that guards against
obsolescence in faculty, in instrumentaticn and in
program emphases. ‘

2. The faculty, grant funds, and facilities all seem
satisfactory for the modest Ph.D. programn underway.

3. Our undergraduate program is greatTy enhanced by the
quality of faculty, of instrumentation, of teaching
assistants, and of research activity that result
from our dactara1 program.

4. Economies cannot be expected from the elimination of
this doctoral program. :

We appreciated Dr. Shreeve's observation that each department does
a creditable job preparing Ph.D. chemists-and that the state should
take pride in both programs for the success of their products and
the extent and continuity of outside funding. Dr. Freeman's cogent
conclusions that "it would c1ear1y be a mistake to discontinue
either doctoral program," and that "the savings would be small, if
any, and the damage done would be great," are particularly te111ng
in view of his statement that when he took the assignment, he did
not expect to be able to reach a conclusion.

Bacause the impetus for the proposed elimination of doctoral
programs appears to have been the assumpt1on that economies would

- result, we have subsequently looked in some detail at the direct

economic value to the state of the Univers ty of Montana Ph.D.
program in chemistry. The two examples that follow 111ustrate
the magnitude of this value.

1. Instrumentation needs

We estimate that without the doctoral program, the
state would have to furnish at Teast $]d 009 per yezr
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Dr. Freeman J. Wright 2 June 28, 1976

(in place of the current $1,000-1,500) to keep our instru-
mentation 5uFf1c1&nt1y current fprﬁundergraduate instruction.

0f our present $561,000 inventory of major equipment, only
about $20,000 was purchased with state funds.

2. Direct contribution to state economy

In 1975-76, of the $375,000 of non-state funds
obtained by Chem1stry Department faculty for the
department's research programs, over $205, 000 was spent
on salaries and wages. Us1ng the economists' estimate
that salary dollars paid in Montana pass through a total
of 2.7 hands within the state, one can estimate a total
wage benefit to Montana from our research grants of over
$550,000. 1In addition, we estimate that $45,000 of the
non- sa]ary grant funds are expended within the state. In
our judgment, at least 80% of our grant-getting ability

would be destroyed by loss of the doctoral program.

Re V1ewergu4recommendat10ns
The reviewers' recommendations will be implemented as fully
as possible. Comments on several follow:

1. Professor Shafizadeh will take steps to attract graduate
student research assistants to partially replace his

— : present research staff with pre-doctoral students.

2. In conjunction with Professor Erickson, the department
is working for his reassignment to the environmental
studies program, which would allow his replacement in
chemistry with a research-active physical organic
chemist.

3. This year, two visiting lecturers were jointly supported
with the MSU Department of Chemistry. Programs of this
sort will be expanded.

4, During the past year, three staff members from each
chemistry department visited the other, giving lectures
and consulting with students and staff. Interactions
of this type would be facilitated by an intercampus
shuttle, as suggested by Dr. Shreeve. Ideally, there
should be system funding for travel and housing, so
that cost is not a deterrent.

Because Dr. Freeman raised the issue in his review,
we should 1ike to make it clear that although our
biochemists desire to keep their present strong ties
with the 1ife sciences--microbiology, zoology and
botany--they regard themselves as chemists and. wish
to remain in the Department of Chemistry. The
University bhuilding program now under development

is being designed to provide the proximity among the
sciences that is the real key to useful interaction.

[53]
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Dr. Freeman J. Wright 3 June 28, 1976

Consequences of program loss
Finally, one must not overlook the adverse conseauences of
e]im1net1un eF e1ther dectureT program 1n chemistry, which have

]i Loss of the currency and v1te11%y of the program,
which is dependent on research activity.

Loss of the best faculty.

Loss of outside funding for 1netrumentet1en

Major decrease in the quality of undergraduate
instruction as a result of the above factors.

A serious cutback in research programs now serving
the state in wood chemistry, 11mno1ogy, allelopathy,
and coal waste problems.

Loss of financial suppurt for etudente.

Damage to other science programs on the campus--at
both the undergraduate and graduate levels.

~J

The decision on the future of this program must not be taken
1ightly; it has taken 10 years and much effort to build the present
program. '

cc: Dean John M. Stewart
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ATTACHMENT
Response

DEPARTMENT OF CHEMISTRY

CONTUCE OF LETTIENS & 501 NCE MONTANA STATE UNIVERSETY. BOZEMAN L9715

bila. e T
N KL
July Ia, 1970 R
[l o
i
Lo -
Dy Precman J. Welght, Depuly Commissioner ol f
Aciudomic Alfairs I
The Montana Unfversily Syston i‘_“.,,.l.r R
Teelve Thirty-One Dleventh Ave, '
Helepa, Montana 59001 Cor
Dean: hr, Weight: -

Wai'e. .
_ reman and Jean'ne
alff, We sce the reviows as

1 have roceived the rovicews of Dra. Petor T
sve and have pasaod thon on to the s
discerning, thoughtful, and complimentary of our doctoral progrin.
There is not wuel dn thew with vhich we can guarrvel,  Both roevicewers
wrge 10 cont inuance of the chemistry doctoral programs at MSU and
the U of M and prezent strong argumants for this recomeendation. We
arc, of coursce, in complete agreanent.

Dr. Osterliold of the University of Montana has accurately sun-
marized the major observations of Uhe review team applicable to both
chomistry departments and 1 shall not: repeat them,  We are naturally
pleascd with the following comments, which were made specifically
abouls our department:

Pacult Mheve ds strength exhibited in all the traditional areas
ol chemistry ut Montana State.m  Freomuan, page 9,

"ALL arvas in the departwent ave stalfed by dedicated and enthusiastic
teachors, ... The faculty is obviously very competent and is able to
mold the avadlablio stoder into well trained, thinking, producing
geienti=ts, Menbe

: of other departments who work elosely with the
chemistry department slrongly praisce 1he value of the high caliber
Taculty and Ph,b. program to their own disciplines, o.g., Microbiology, .
Plant and Soil Scicnes, Physics, Chewical Imgincering, ote.' Shreeve,
pitge 2,

Pacilitica: "he facilitices for o doctoral program in terws of space
and cquipment. appear to be ¢
sroblem in expinding the progean o 40 or so graduate students in
wtions imposed by the availability ol physical facil-
Froecmin, pige 10,

coellent. There would be no appayvent

MELe Chemd sty Repactment ol Montania State University ds honsed in a
prodvmy Dok Wiy it h coso Phent Taei licies for gradoate rescareh, !

Shrvove,

, page T,
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bro Precwan d, Wriaht Pagier 2 July 15, 1976

"HC o considers the resources exponded in torms of
stale support, quality of sraduate studed: , sitlarvy devols of
faculty, teaching assistant stipends ad o aching Zoads, the
accomplistiment s ol 1he dmlnml program are inpressive.™  Procmin,

page 9,

"Faculty and graduat e student enthusiasm Tor 4he graduite progian
is very high,  The students appreciate and realize Che good Tortune
of having a great deal of dinteract fon with Kl Targe mmber of dnfeor-
estied l;uuliy members,  The quality of ba and pplied resceoarceh
completed dn this departwent as veported via publieation iu good

s 3

Jouruals s very good. " Shrceve, page 2,

"Nearly all of the surviving PhD, awardecs are e loyed in positions
vhich cover a wide e of industyies and acadenice roles and whieh
would he typical. of sueh degree holders Trom any D, grinting do-
artment.,  This sugpests that the products of this proguim arc
ployable dand can suc Fully compete Tor the jobs even dinving this
tight cconomic period, Shreove, page 3,

o=

it

Dy, P'recman nmtlw but one speciflic recommendad-ion, name Ly, "con-
’hnumt‘ efforts Lo wadintain reseireh in some of the traditioual arens
istry be miintained so that the department docs not become a
clc.-pn;r:tmr;rxt ol

wiromnental chiemistry,” 1t is our intention to do
this., Recognition by the foederal and state gn\'

tiance of basic ro=scareh would substantial Ly

Janmnmt s nr the dmpor=

ous dn thig elfort,

De. Shrocve suggests greater interaction witl 1he Unive: wity of
Montana, wodilication of the Craduate Record Ixaminotion roguiroment:
1o enbiawee gradoadto studoent re cerniting, the use of outside funding to
support o dter nunber of Phob. candidates as rescarveh studont s,
and the utilization of graduate tedaching assistant ships fo support
only students vho are pursing A seorveh degrec,  We are in IS RIER
ment with these sngaestfons and will duplewent then as guickly as ad-
i i L,{ vative coopevition and fhe availability of quatTity gradoate
students pormit,

Sincere ly,

. W. Anackoy
Profogsor angd Head

TWA:TL
o

{uv Huf'hnun
Dein Ju]ln Julila
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ATTACHMENT # 10
Response -viji

MATHEMATICS DEPARTMELT

University of Montana

Missoula, Montana 59801 June 28, 1976 TS S—
_ré(lif [ S ——

(406) 243 -0211

Freeman Wright —
Deputy Commissioner for Academic f!ff"ilf‘% ,1iﬁx e N
1231 Eleventh Ave. iiﬁ{}g SR
Helena, Montana 59601 A :

Dear Dr, Wright:

Attached you will find this department's response to the
report of the reviewers of our Ph.D. program, which will, we
trust, be useful to you.

Ve are looking forward to seeing you next week.

Sincerely yours,

Z{{LiCéRweb “? /i (ycﬁﬂﬁﬁ\

W;Llll <¥ni} E Ballard

Mathemétics Department

ve
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Response from the UM Mathematics Department, to Reviewers' Report

We deeply nppreciate the reviewers' thoughttul ﬂpprﬂl al of
the strengths snd weaknesses of our gradunte program. Since our
m:jor effort in gradunte education hae been in Adeveloping 1 Ph.D.
program thet departs from the traditionsl program in MﬁthPmFTiﬁf,
we were piarticularly plensed thnt the revievers - all respected
gcientistes involved in traditionsl programs - found our pﬁ@g??m
nationally unigue sind velunble. ' )

We hsve felt, nnd argued locnlly, that the Ph.D. program with
its emphssis on c@llege teaching improves the tgachlng of under-
graduate mathematics at the Uﬂlver51ty of Montsna. The reviewers

perceived that this is the case. (It is our feeling that co-
operition between mnthemntics 1ﬂﬁ other discipli: 28 improved
since the initiction of the th, Aot in mrthemoties, Tt ic
mitter of record th:t ﬁﬂrallﬂeﬁt in rv1re courses in mathemnti
has incrensed 2t : much greater rote than has university enrollmc

et [TH

in genersl,

wuality control is zometimes difficult to maintain at a school
such =& the University of Montens. It is thus helpful to us to
be told by external reviewers that our comprehensive examinstionse
are sufficiently difficult and thst our students' dissertations
are worthwhile scholurly works.

m

While the reviewers' comments vere generally favorable and
strongly support the retention of the program, they did offer some
specific suggestions for improvement of the depariment. We agrec
with virtually =211 of the=e PugFEEtlor ; in fact, ve have made most
of them ourselves, nnd cpecificslly urge that the following nctione
be given high priority:

Thst discussions begin on wnys of effecting «loser ties and the
bl? merger of the departments of mﬁthemﬂtlgs and computer

P. That grﬁduﬁté enro 11 ent in mathemmtice be expanded gradually

over severil yenrs to totzl of 70 studentz. Tris recuires at the

minimum thet % JElVEIQlty commit itself to tnke over the support
~hir;s assistantehips vhich have been funded up to now

through ‘the NEF Graduate Education Grent., As emphasized by the

reviewvers, this milé expansion of enrollment wouald enhance both

the cuality snd efficiency of the greadusate program, by providing

2 "criticnl mass” of enrollment in second yesar granduate courses nnd

geminars., It would zlso help relieve the pressure at the lower

division teaching level, where cluisses »re constantly overcubscribed

and students have to be turned v . Iddlng gracdunte students ir-

& very lﬁFKpEﬂE1VF vay to meet increasing teuching demands in the

department.

ey




%, That resenrch and public service 2ctivities be given the snme
high priority as clnscroom teaching, High standards of resenrch
or public gervice performance s well os a high level of tenching
should be demanded ns a precondition to tenure and promotion.
(Thece standards 2re spelled out in the new Departmental Promotion
and Tenure document.) Achievement in resenrch and public service
chould be rewnrded by more meaningful merit salary increments, and
tesching loacds should be adjusted so that those individuals moet
hesvily involved ir recearch and public service be able to devote
more time to these activitieg, in line with nationally recognized
profesgional standsirde.

4, That the salury levels in mathemstice ot this University be mnde
more compelitive - at least moved to parity with those at Borzeman.

. That there be created in the department several new faculty
positions at the esssistant professor level, these positions to be
filled by individusls whose main interest is in graduate education
and research. Tne department is very much aware of the availability
of talented young mathematicians to fill such positions; indeed,

we believe that the few appointments we haove been able to make in
recent years are first-rate. We note that campus-wide this univer-
ity has been attracting able young faculty members, but that the
best of these oftzn leave when they begin to acquire a national
reputation. This circumstance underlines the importance of the
reforms mentioned in items * and 4,

&. That, as soon as the Univereity's resources permit, & high level
full professorship be created, to be filled by an experienced senior
mathematician whose major focus will be on the graduate program and
on providing leadership in research. In view of the highly compet-
itive market for eutablished research mathematicisns, we feel that
thie position must be funded at lenst 2t the $%0-35 thousand level.
(As a fall-back, one might seek instead an associate professor,

with salary in the upper twenties.)

will re-exsumine the progrese of graduste muthemntics at thie
institution.

7. That n permanent Review Panel be constituted, which periodically

We,are confident that we can continue to have a small graduate
program of high cunlity and national importance, and that the presence
of this program will continue to have positive impact on under-
graduste programs znd on service to other parts of the university
and to the etate. However, the department will not be able to
perform all of its functions at s desirable level without additional
staffing. (We have argued in other documente that the elimination
of the Ph.D, program would result in increased coste and decreased
cuality.) g - : -

The two =ppendices which follow provide 1) a clarification of
4 reviewerc' comment with regerd to the departments record of
obtaining outside grants and 2) a list of consulting activities
of the departments' ststisticians nnalogous to the list of MSU's
statisticians' projects included in Professor Graybill's report.

—
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Appendix 1

In the recent review of the Ph.D. program in Mathematice at
the University of Mcontana, two of the reviewers commented that our

record in obtzining outside grante and contracts was poor. Dr.

=2

Fife added that in = top-ranked university "perhaps GO percent

of the mathematicione" would have such grant support. We shall

show that this criticism is unjustifiable and that the standard

mentioned by Dr. Fife is one which extremely few universities meet.
(1) The reviewers' own universities do no*t measure up to

Dr. Fife's standard. The following information was obtained in

telephone conversations with members and chairmen of the reviewers'

departments. ] , )
No. of Faculty Faculty Currently

University Members  on Grants Percentage

Colorado Stete* 25 5 14 o/o
- Arizona i 14 %2 o/o
Utah 45-50" 15 20-3% /0

Clearly, Dr. Fife must be referring in his statement to the
very-best departments of mathematice in thEACBHQtTY- It is
unreasonable to compare our department with that of universities
with the resources and prestige to attract the %op international
gcholars in our profession,

(ii) The Mathematice Department hss not bteen lax in its
pursuit of grants and fellowships. The attached list of awards
shows that in the last 5 years over half of our faculty has been
Euécéssfﬁi in obtaining such funding. Eight awards have been ob-

tained thie year alone. Less than half of the $5¢0,166 awarded to the

* Department of lMathematics
+ Some faculty members are temporary
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Deprrtment has teen used for fadulty salsries. The rect hae
bencfited the University through the acquisition of equipment,
library books, overherd funde, and the tuition generated by the
teaching performed by the Terching Aesistants which vere supported
by the Ph.D. Development Grant. We believe this is a creditable
performance by # 1© member depsrtment #nd totally disagree with

the reviewers' zzsesasment.
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Name

Ballard, W.R.

Billstein, R.N.

Derrick, W.R.

Gideon, R.

Grosesman, S,

Hewitt, G.C.

I

1972 Regional Resgearch

Federally Funded
GRANTS AND FELLOWSHIPS

Grant and Yeer Grant Agency

Salaries

Total

1971 Summer Institute NSF
in Mathemeatics

1977 Summer Institute
in Mathematics

1974 Summer Institute
in Mathematics

1976 Title VI
Equipment Program

NSF
NSF
HEW

1974 New Educational HEW
Horizone for Montanans
1976 Title VI Equipment
Program '

1976 Site Director

Idaho, Montana, Utah,
Wyoming Metric Consortium

HEW

HEW

pos<
NSF

1975 Fulbright Fellowship
1976 Elementary Mathe-
matical Models (with R,
Gideon and G. McRae)

1976 Faculty Science
Fellowship

NSF

1970-72 Fractional Power NSF
of Operators

NSF
Conference

197% Algebras of
Multipliers

1971 Distribution *
Functions

1972 Volterrs Integras NSF
Systems
1874 Fulbright Fellowship DOS=
1974 Volterrs Integro- *
differential Systems :
1976 National Academy of
Science Fellowship

1977 Summer Institute HEW
for teechers in Developing
Colleges

* locally administered Federal Funds

2 Department of State

onn

2%, 064
8,400

6,848
NA
%,8%5
200
3,577
NA
1,C00

NA

10,035

85,496
16,130
50,67,

1,000
1,000

5,700

NA
1,000

NA

%6, 500



Continued

Name Grant nnd Yesr Grant Agency VSaléries Total
Ioftsganrden 197% Statistical * 450 550
D.O. Analysis of Home Range

Models

McKelvey, R. 1971-746 Ph.D. Development NSF 66,040 159,929
Gront
1976 Turning Point NSF 7,069 11,200
Problems ,
1974 tissoula Mass Transit *7 6,370 8,600
Study

- Myers W.M. 1972 Summer Institute NSF 17,938 60,715
in Mathematics ,

Reinhardt, H.E. 1971 Summer Institute for HEW 10,648 40,584
teachers in Developing
Colleges ,
1972 Summer Institute for HEW 8,997 33,600
teachers In Developing ‘
Colleges
1976 Inatructional NSF - 2,600
Scientific Equipment Grant

- 206,525 560,166

* locally administered Federal Funds
+ Includes Missoula City and County contributed funds
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Appendix 2,Partial liet of Statistical Consulting Assistance
provided by Statisticinns in the Mathematics Department at the
University of Montana. Fall, 1974 - Spring, 1976,

1. A complex forestry experiment designed by faculty members in
Forestry involving the analysis of the growth of seedlings wag
exanined. The proper statistical model for this experiment was
devised in order to analyze the data correctly. The model was a
complex mixed and nested ocne.

2, The Missoula County Hee 1th officer was given statistical help
in evaluating the effects of air pollution on health in smelter
towns.

. The Missoula City-County Planning Board was given help in
drawing a random sample of households in Missoula for 2 housing
survey.

4, The University of Montzna Student Environmentnl Research Center
wag given statistical help in analyzing the data from a summer
pollution stuiy in Missoula,

5. A statistical analysis was performed for the Missoula County
Health Department to determine the reliability of a new technlque
in transporting gonorrhea specimens.

6. A graduate student in Zoology wa

€ given help with some non-
parametric statistical tests he was car

rying out.

7. A praduate student in speech communication and disorders was
given advice on the analysis of data gathered in her thesis research
‘work.

8. Stotistical assistance was given to an interdisciplinary study
involving the Missoula County Health Department, several Missoula
physicians and the Student Environmental Research Center. The study
investigated the conjunctivitis rate of Missoulian's eyes as
compared to other less polluted cities,

©. The Missoula County Health Department was assisted in a rather
lengthy investigation of the feasibility of conducting a study

on the effect of pollution in Missoulz on the occurence rates of
certain disezses compared to less polluted areas.

10. A feculty member in Interpersonal Communications was assisted
with a measure of association once significance has been determined
by the F tezt in an nnalysis of covariance.

11. Hundreds of hours were spent in designing and supervising the
doto.gathering for n mass transit feasibility study 2nd opinion

poll for Missouln County. The final outcome has been *%he setting up
of & Mase Transit Dictrict in Missoula County.

(1)
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12, A graduate student in Forestry wng assicted with an analysis
of variance problem in a plant physiology experiment,

172, A fuculty member in Forestry was nssisted in formulating a
regression model for the annual spring runcff in a certain watershed.

14, A member of the Computer Center was assisted with ﬁeveral
statistical programs in n statistical package.

12. A graduate student in Zoology was assisted with a two-way
analysis of varisnce.

16, A graduate student in Zoology was assisted in using contras
in the analysis of his data.

17. A graduate student in Geology was helped to evolve a discriminate
problem on aging garnets and the basics of crystalline structure.

18. Assist a Ph.D. student in Forestry Develop a sampling technique
for use on his Ph.D. thesies Elk study.

19. Assist a faculty member in Economice with a Monte Carlo technique
for determining the distribution of a parameter in a non-linear
regression problem,

20. Assist a faculty member in Computer Science in gathering infor-
mationron Stochastic Differential equations.

?1. Design and cerry out a collective Bargaining Survey for the
Faculty Senste.

27. Assist a Ph.D. student in Geology with a discrimination problem
related to hie dissertation work in determining the makeup of certain
rocks.

2%5. Assist a faculty member in Health, Physical Education and Recreation
with correlation analysis related to ddt1 in a survey he made.

P, Assist a faculty member in Speech Ccmmunlcztlan with an
experlmental design problem.

°5. Assist 3 graduace student in Forestry with data analysis
problems in an experiment where experimental burns were b21ng made.
?6. Assiest a researcher in the Crime Preventiorn Bureau of the
Sheriff's office witn a statistical problem.

27. Assist a graduate student in Fareztry with the design of a
guestionnaire and snelysis of the data in a survey conducted for
her thesis., The recearch dealt with Daubenmire classification

procedures,




”8. Assist a student from the Law School with a probability question.

29, Assist a faculty member in the School of Fforestry with an
experimental design question related to gampling rainfall in various
parts of the Lubrecht forest and comparing the rainfall gathered
there with that gathered at the airport in Missnula.

0. Assist a student in Forestry with a survey of people in
Missoula concerning their feelings on Colstrip % and 4.

%l. Assist a graduste student in Forestry with *he design of his
experiment for hie M.A. thesis research.

72. Assist a Ph,D. student in Zoology with the analysis of her
data for a bird study.

*%. Aseiet a graduate student in Forestry with the Aesign of gampling
terhninues for & grouse study for his M.A. thesis resesrch work.

*4. Assist a forester from the U.S. Forest Service at Fort Missouls
with 2 timber estimation problem.

%5. Provided statistical help for the Montana Fish ani Game Department
on their Georgetown Lake fish surveys.

*6. Helped Computer Center prepare a non-linear regression program
for general useage.

37. Helped a graduate student in Psychology interpret a Multivariate
Discriminant Analysis Computer output.

“g. Helped a forestry student to relate multiple regression techniques
to stream flow data.

*9. Helped two wildlife biology students in a statistical snalysis
of the protein in bud stems on winter goat ranges,

40. Helped a Zoology student relate multiple comparisons of measure-
ments of snails to geographical data.

ai; Helped a graduste student in Geolugy by suggesting using a
-ensored data techniques in low level nickel determination in plants
and soils.

42. Helped a student with a difficult correlation problem involving
mineral content of river bottom samples,

4%. Helped a Botany graduate student maske up experimental design to
analyze a beetle population,

S~ : 0 a1 e e 2 ,
44. Helped a student from wildlife biology run X° tests to study
coyote food habits.

(%)
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45. Assist a graduate student from Forestry with the study of the
spatial distribution of trees in a forest before it was disturbed

by men.

46, Assist a doctoral student in Education with his survey data.
477, Assi. Et a faculty member in Wildlife El@l@gy w1th data analysi
on a Grizzly Bear study.

48, ' Assist a faculty member in Microbiology with analysis of some
of his experimental data.

49, Assist a ‘gradusate student in Zoology with the experimental design
work for her Ph.I. thesis.

50. Assist a heart ¢P231alif at Western Montana Clinic w1th gatherlng
information on set%ing up a new diagnostic proceiure in MlSﬂcula

51. Assist a graduate student in Environmental Studies with a regre—
ssion analysis problem related to the effect of pollution on trees

52. Assist a Ph.D. student in Zoology with the analysis of her data
for her Ph.D. thesis. This was a study of gulls in Montana.

53. Assist a Ph.D. student in ZQGng& with the analysis of her data
from a bird study.

54, AEEISt a graduate student in Wildlife Biolcgy with the analysis
of data on her study related to the social behavior of does.

55. Assist a graduate student in Forestry with the analysis of her
data.

56. Assist a gradusate student in Wildlife Biology with the analysis
of his data from a water quality Etudy using diversity indices for
nupber of species of insects found in samples from a stream,

57.  Assist a graduate student in Forestry with the experlmental
design for his Masters research work.

58. Estimated the number of valid signatures on petitions to put

-2 Mass Transit issue on the ballot in Miassoula.

59. Assist a doctoral student in Education with the analysis of his
survey data. DMany chiasquare tests and similar type of analyses.

60. Assist a Misscula teacher with the analysis of data gatheréd
in an experiment to test a new teaching technique.

6l. Derive a Scheffe multiple ccmge,lson procedure for a messy
design for a graduate student in Geography.

(4)
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7?7. Analysis of performance of two kinds of parachute for U.S.

-7?_ Statistical analysis of feeding habite of aquatic insects (with

hssist a professor in Forestry witi a statistical problem related
to_the spatial distribution of trees in a foresh.

; sist 2 mathematice graduate student who is working on a survey
data analysis for a faculty member in Social Welfare.

64, Asglét a graduate student in Forestry with a multivariate
analysis and the related pr@grams.

65 Assist a graduate student in Buzlnesa Administration in setting
up and rUinng a Linear Programming program.

€6. Assgist ¢ a graduate student in Zoology with a prcblem involving
testing far equality of the slopes in regression lines

67. Assist 2 faculty member in Zoology with the cerivation and | g
analysis for a messy experimentrsl design in a bird study.

8. Assist a Ph.D, student in Zoology with the analysis;éf his thesis o
data for a study of Bat Flies. !

€69. Fitting segmented regression curves to physioiogical data.
(with Zoology faculty member)

70. Statistical analyeis of Chemical measurements on urine of
black-tailed prairie dogs (with Zoology student).

71. Multivariate snalysis to determine cultural flmularltLEﬁ
(with Anthr0polagy faculty member).

Forest Service.

Zoology graduate student).

74, Statistical analysis (with USFS) of controlled burn data.

o

(%)
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MATHEMATICS DEPARTMENT = .

University of Montana .
- Missoula, Montana saso1
(406) 243-0211 July 21, 1976

Dr. Freeman J. Wright 7
Deputy Commissioner of Academic Aftrairs
Montana Universily Systenm

Dear Dr. Wright,

I wish to cocmment on one issue raised in the mathematics
Ph.D. review. It has been suggested that the dissertation in
the UM Mathematical Sciences doctoral program, the so-called
"expository survey", is not genuine research and that therefore
the degree is not a genuine Ph.D. I believe I can demonstrate
that this allegation is utterly false. My response is in three
parts.

I. First of all, only relatively tew of the dissertations in
this program are surning out to be surveys: of the first 8

Math Science option theses completed or well along, five are
entirely ot the traditional type (so-called "primary research")
and the other three are a mixture of survey and primary research.
There is strong evidence that every one of these theses is
potentially publishable: '

1. The tirst two Math Science options were awarded last summer,

to Terry and Susan Lenker. Susan Lenker's thesis is outstanding.
(Reviewer Bill Scctt was much impressed by it). It will be the
. basis for three separate articles, to be submitted to primary
-research journals. Terry Lenker's thesis is marginal, but

contains one major result, a generalization ot a theorem by the
prominent mathematician S. Eilenberg, which in my opinion will

be published. ' -

2. The third math science degree was awarded to Dick Wood, of
Seattle Lutheran Colilege, last December. Dick has presented his
results at the American Mathematical Society's national meeting
and is now preparing a paper for publication. Wood is the. third
Ph.D. student of Charles Bryan, the trirst two having finished

in 1971 in the old (traditional) Ph.D. program. All three theses
are primary research and according to Bryan of roughly equal

207

Equal Opportunity in Education and Employment L ,,@,_,

H




Dr. Freeman J. Wright
July 21, 1976
Page 2

calibre. One thesis (Schelin's) has been publisbhed, in the SIAM
Journal ot Numerical Analysis. The second thesis (Hansen's)

has not, but then Hansen has never submitted it to any journal,
despite Bryan's urgings. Based on this comparison and my own
appraisal ot Wood's thesis I predict that it will be published too.

5. The next Math Science option student to finish will be Bob
Bohac who has been teaching at Algoma University College in
Canada, and who is my own student. ThlS summer Bob is in the
final process of writing up his resul* .~ Some cor the results

in the thesis are included in a 301nt paper-of “ours, presently
in galley proofs, which will appear in the RDCklEHDUEtElﬂ Journal
of Mathematics this rall. (Bill Scott is managing editor-of
this Jjournal). Bob s thesis is entirely nrlmarv research.

4, Finishing soon, perhaps in the tall, is Paul Smith, a 1g:u1ty
member at the University of Victoria, B.C. Paul's adviser is
Howard Reinhardt. According to Reinhardt, Paul's the%;s is
partly primary research, partly survey. Part of the Lhesis has
already been accepted for publication by Discrete Hathematlc
a primary research journal. Reinhardt believes that the Eﬁtlre
thesis . might appear as a survey monograph. I personally believe
that Smith, who is an outstanding expositor, wilil provide our

" tirst example ot the kind ot high quality survey wfltlﬂg that we
have been trying to demonstrate.

5. A bit further down the road, but still expected to tinish
during academic 1976-77 are Vlias Deane, Kathy Yerion, and
Champak Panchal. The latter two are students ot Bill Derrick

who describes both of their theses as primary research. Bill

says both students already have some publishable results. He
appraises these students as superior to two of his Ph.D. students
at the University ot Utah, whose thesis results hzve appeared in -
_print. The third of our 197& =77 tinishers is Vi Deane, a student
ot George McRae (who was also the advisor of our *irst graduate
in the program, Susie Lenker). Vi Deane's thesis is partly :
expository and partly survey in nature. McRae (whose sound e
judgement is confirmed by Scott's appraisal of Susie Lenker's

thesis) says that Vi slready has some publishable results.

II. The distinction between the traditional thesis and the
expository survey is this: A "primary research" paper states and
proves new mathematical theorems. Most such papeﬁs are highly
specialized and often technical in character. Survey wrltlng is
closcly parallel to the "critical scholarly writing" which is
common in the humanities; it requires a synthesis of knowledge
and a re-thinking and restructuring ot a body ot tract (in this
case, a collection® theorems) At its best it calls for imagina-
tion and orlglnallkv of the highest order. Survey writing can
be published; there are journals devoted exclusively or in part
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to this kind ot writing. Alternatively it may appear in mono-
graphs. One ditticulty is that a typical primary research paper,
tformulated in terse style, will run 15 journal pages, while a
survey might run 75. So there is a greater financial subsicry
involved in survey publication. Because of recognition of the
importance of survey writing to the advancement of mathematical
science, eftorts have been made in recent years to overcome the
rinancial problen snd to encourage mathematicians to undertake
the major labor involved in such an ambitious scholarly project.
Thus the number znd variety or outlets tor survey writing has
signiricantly expanded over the past 10 years.

We did not incorporate survey writing into our Math Science
degree program in ocrder to cheapen the degree - it obviously
does not - but because we deemed this a most appropriate kind or
activity for a college teacher to pursue throughout his career.
The small number of éxpésltary surveys among our theses simply
indicates the difficulty in writing this torm of thesis compared
with the usual, and the reluctance ot thesis advisors and students

alike to risk dapartlng from the norm.

III. A word about the 6 dissertations discussed by Protressor Scott.

These are not rea.ily representative of our present program, since
ot the 6 only the rzcent two lenker theses are Math 3cience option
theses None of tne & was directed by the new fraculty members,
brgught in since 1970 to develop the new degree program.

Still I think that Protessor Scott's understanding that only

~one paper would result from the & theses is too conservstivei My

own estimate is that 3 or 4 of these theses clearly have 'publica-
tion potential" and that, besides Schelin's already published 1971
thesls, both or the new Math Science option theses are likely to

. be published.

It would be helptul to be able to cite frigures on the
fraction ot math theses nationally that are publlshed; At schools
T know about (11ke Colorado and Utah) T believe it is under %0 o/o.
Many new Ph.D.'s who go into industry, government or smell colleges
(like our Hanspn at NI Oklahoma State in Talleguah) are really
under no pressure to publish anything, so don't even bother to
try. Surveys show that less than 25 o/o ot math Ph.D. holders
ever publish anything beyond their thesis!

These figures suggest that there is something wrong with the
traditional primary research thesis as an entre into a scholarly
career. In tact there has been much ce¢riticism within the
Mathematics commurity about the traditional Ph.D. program and
traditional dissertation, and prominent mathematicians have called
tor retform. Our lMathematical Sciences program was created in an
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attempt to respond to the criticisms. It was underwritten by
the National Science Foundation in the EXPEGtEtlQﬂ that it might
have a national impact on graduate education in mathematics.
That remains-our goal.

Sincerely,

Vet ¥

Robert McKelvey
Protessor ot Mathematics

vh
Attachment: Two ot the influential early proposels for retform:

I. N. Herstein 'On the Ph.D. in Msthematics

W. L. Duren Are there too many Ph.D.'s in Mathematlcs?'f

;%E. Both articles appeared in the American Mathemat;cal
’ Monthly, published by the Mathematical Assaclatlcn ot
America.
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July 23, 1976

Dr. Freeman J. Wright

Deputy Commissioner of Academic Affairs
Montana University System

1231 Eleventh ‘Avenue

Helena, Montana 59601

Dear Dr. Wright:

The mathematics review team in your Ph.D. program review has made
concrete proposals for new faculty positions and teaching assistantships
at Missoula. I wonld like to provide some perspective on these recommend-
ations. ' :

l. The proposal focr faculty additions is for several assistant proféssors
and one or more seaior faculty, all of these people to be active in research
and graduate education. This is a natural proposal for the reviewers to
make: they are asking that we do on a small Ecale what their own ;nstltutlnﬂa
have been doing on £ much larger scale.

The most remarkable example of this in the Rocky Mountain region is
the University of Utah. In the past five years‘Utah has pumped massive sums
of money into its grasduate math program, paying high salaries in an attempt
to attract nationally prominent research mathematicians. According to my
information there ars "about a half dozen" Utah math faculty whose academic
year salaries are ‘'between $35,000 and $40,000", In addition to this, in
order to capitalize on the buyers' market in young faculty, Utah has converted
fully one-third of ita faculty positions (15 out of about 45) to non-tenure-

- track-instructorships, paying $12,000 to $13,000. Most of these young Ph.D.'s

will not be retained after their 3 year contract expires, for there are no
permanent positions at Utah for them.

-~ -A gimilar precess of "faculty building" occurred at the University of
Arizona and the University of Colorado in the late '60's and beyond, aided
by NSF "Centers of Excellence" grants. Though these schools are not as
affluent as Utah, top salaries there are probably in the lower or middle

g, .

Another technique for acquiring prestigious researchers,a method
accessible to poorer institutions, is to hire eminent retired mathematicians.
Thus in the late 50's and 60's, Arizona had the well-known British hydro-
dynamicist Milne-Thomnson, New Mexico had the eminent Yale University
mathematician Einer lille, and Colorado had the British geophysicist Sidney
Chapman, I judge that Colorado State has now reached this particular stage
in its development.

It must. be obvious to everyone that there is no mood or money in
Montana to engage in the kind of high-pressure competition that I have been
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describing. This has always been a constraint we have faced in our efforts

~to build up mathematics at thes University of Montana. The solution we

chose, six years ago, was to design our graduate program along special
lines which would keep us out of direct competition with the more affluent
universities., We have lowed | thraugh on this plan, and our revievers

- gay that we are carrylng out our special task "about as well as it can he
.done" o L

2. Now, returning to the proposasl that’ the Unlverslty of Montana add sgveral
additional graduate faculty. obviously the present faculcy would like to see
such an expansion. It is always stimulating to be part of a cadre of
dedicated, enthusiastic workers, and the more the better. Furthermore,
making theae appointments would certainly speed up the transformation of the
department from one which once had almost exclusive emphasls on undergraduate
liberal arts and service teaching, to one in which the graduate program is

dominant.

But I do not believe that theae appointments: are- essential. - Based on
the distribution of the department's teaching responsibilities, the real

need in staffing is at the lower division undergraduate lavel! That is

where staffing is tight, where classes are oversubscribed and oversigzed,

and where students are being turned away. On the other hand, the level of
demand simply does not justify expanding the number of &ﬂvanced courses that
we offer. Even at the present faculty size; research-oriented faculty must
be devoted to elementary teaching. For example, when I was a faculty member
at the University of Colorado, I taught exclusively upper division and
graduate courses; here one half of my teaching is lower division. This is
typical, and would be exaggerated by any expansion of faculty eize.

Thus my advice on adding faculty is to cool it. In the normal course
of events there will be turn-over. Senior people will retire early, faculty
members will move elsewhere. Positions will become availuble and can be
filled advantageously.

3. The recommendation for mere teaching aas;stants is something else again.

I very much endorse this recommendation, indeed have been urging-it for: Some™ " - B
time. The primary justification for these positions is the need for more’ i
man power at the lower division undergraduate level. Teaching assistants SR
in mathematics independently handle small classes, and provide by far the 3
cheapest way of staffing those lower division classes. At Missoula the

teaching they do is exceptionally competent gince most come from full time

regular teaching positions in small colleges (where their pay scale is

comparable to ours ). They are willing to accept a few ycars of grossly

underpaid labor only because we are providing them with the graduate

training that they seek for themselves.

Thus there is a natural symbiosis between the undergraduate and
graduate programs. As it happens, our graduate program presently has an
unfilled capacity, i.e. the enrollment could be increased by about half
(say up to a total of 30) without costing the university a cent. This is
because enrollment in graduate classes is emall, so no new sections would
have to be created, and also because the present faculty is large enough
to handle the addltional dissertations (some qualified faculty at present
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have no dissertation students.) According to reviewer Bill Scott (phone
conversation), adding thease new graduate students 'would cure most of what
is wrong with the graduate program at Missoula''.

Should assistantships be authorized, we would have no trouble in
filling them with able, competent graduate students: more good ones apply

than we presently can accomodate.
It would be urfair to attribute the cost of these assistantships to

the graduate program. Rather, their low cost should be regarded as a
subsidy by the graduate program of the undergradiiate program. And the
undergraduate program has a demonstrable need.

Sincerely, .

olat TN,
'/?§1é$§%1627 £ -j;f

Robert McKelvey
Professor of Mathematics

vs
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" hensive review of the mathematics Ph. D. programs at Montana State Univer-

 ATTACHMENT # [
" Response - ix

COLLEGE OF LETTERS & SCIENCE  MONTANA STATE UNIVERSITY. BOZEMAN 59715

TO: Freeman Wright, Danuty Commissiaﬁer of Higher quratiDn '
FR: Dr. Robert D. Engle, Head, Department of Mathgmatigs

RE: Response to Ph., D. Review in Mathematics

The report that follows utilizes statements from the reports of

Professors Fife, Graybill, and Scott, who have recentls completed a compre-

sity and the University of Montana. If, for example, a statement from page

three of Professor Fife's report is qubtéd; thisvwil; béAiﬂdiéatéd by Fife

(p. 3) says ". . .". Other facts quoted below are taken from the renort

prepared for Reviewers Fife, Graybill, and Scott by the Montana State Uni-

versit y Mathematics Department. All of the reports referred to above are on

file in the Office of the Commissioner of Higher Education.

II. Role, Scove, and Need

Ph. D. program and now emphasizes applied aﬁalysis and statistics. These

directions are entirely consistent with the role and scone of Montana State

University. Because of this amphasis, the Montana State University Mathe-

matics DEPartment is able to train students for industry and govermment as
well as for traditional academiﬁ employment. Furthermore, this emphasis

enables the Mathematics Department to be involved in cooperatlve research

TELEPHONE (406)994 - 3501
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and to nrovide service, teaching, and consulting to the various graduate

pfograms'in tha Cnllege of Engineering, College of Agriculture, and devart-

ments in the Coilage of Letters and Science such as Phvsics and Chemistrv,
and to manv governmental agencies in the State of Montana. The nrosram at
Montana State Uriversitv services the entire nation, but nrimarilv services
the five-state vegion composed of Mdﬁﬁana, Idaho, Wvoming, North Dakota,
and South Dakofa. According to the roster of graduate students contained
in the Department's report, over half CED out of 39) of the Ph. D. students
at Montana State Wniversitv Qéme from the region mentioned above, and
eleven were frem Mentana. This clearlv indicates that Montana State Uni-
versitv is serving the needs of persons in our geogranhic region, as well
as other areas.

Since the Ph. D. program at Montana State Universitv now stresses
applied analysis and statistics, Montana State University gradu;ﬁes M. s.
and Ph. D.) have emplovment opnortunities in industrv and govermment, as
well as the traditional academic opportunities. The focus of the Montana
State University Mathematics program is significant in that most proijections
by experts in tha mathematical communitv indicate the nuﬁber of academic
positionslavailablé to Ph. D, recinients in mathematics will decline.
¥ife (p. 2) states, "Most projections mdmafteihaftsm the future, a
greater percentage of math Ph. D.'s ikl he takina .}zé;laagademig” emplorment."”
In this regard, it-sﬁould be noted that several Montana State Universitv
statistics graduates are emnloved bv Montana State Government, and at least
five of the Montana State Universitv Ph, D, reciﬂiéﬁts are nov emnloved in

industrv.
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The Mathematics Department at Montana State Uni%efsitv orovides
valuable services to the entire Unive:sitﬁi The orimarv reason for this
is'becaﬁse traditional users of graduate leve; ma;hematics (Ph. D, candis
dates in Phvsics and various enéinee:iﬂg denaftments) also have strong
graduaté.pfcgrams at Montana State Uniyersitv. The coatinued demands of
these expanding areas will dincrease the number of gradﬁate %ssistants
néedéd to teach service courses. In regard to énrgllmentgbééatt‘Cﬁ; 14)
savs, "Montana Siﬁie s dna . . . fortunate situation in this nespect

.« Adnce en&aﬂﬁmenié Ain the Ehgineenan School. are iﬂ&iEdéiﬁg at a -
good rate, with the nesult that undergraduate mathematics m&&ﬂman& are

also increasing," As a ﬁ auence, the mathematics Pt.. D. nrogram at

Montana State Universitv will necessarlly expand and increase in viabilityv

without substantial outside funding.

ITI. Quality

Fundamental to any Ph. D. ptrogram regardless of emphasis is the

continuing qualitv of the mathematical research activ’ties of the staff.

..The mathematics community recognizes that a primarv indicator of the

‘research activities of a mathematics staff is the nunber of recent publi-

cations produced by said staff that appear in mainline, scholarly,
refereed journals with an lntarnatianal audience. The ;gllgwiﬁg analvsis
of the_publigation activities of the Hontana State Univnrsitv Mathematics

Department is based on the vears 1974 - present. Included in the analvsis

are all refereed research articles accepted for publication in either main- -

line, scientific journals or in the proceedings of iﬂtéfﬁatiénal‘EOEfEIEﬁEESi
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Theﬂﬁcﬁ:ana State Universitv Mathematics Department has had
twenty-eight articles published or accepted in mainline refereed journals
during the 1974-76 time period. The articles are diétributéd among eleven
Department members. None of the articles alluded to above are mathematics
education articles. The latter tvpe are generally not considered as mathe~
matics publications, but rather as education nublications., In addition,
the publications referred to above do not include technical revorts,
ébstraets, or tex;bccks.

These facts demonstrate that the Montana State Universitv Mathe-
matics Departmenc ié presently professionallvy active; This conclusion is
reinforced by tlie following quotes of the Pﬁg D. review team. Scott (n. 13)
says, "In the Lasi few yeans, the sdituation (regarding nesearch at Montwna
State University) has improved in two waus: (4) Two mathematicians with
qood neseanch necords have joined the department; (if) A high neseanch
producer already in the department has stanted directing theses." Gravbill
(p. 2) remarks, "The statistics faculty (,‘{ay;tamz State lndiversity) . . .
are sufpiciently active in publication Lo enable them to dinect Aiuden;s
who are working on theses," These quotes are a clear indication that the
in spite of the rather severe financial restraints of the past several vears.

Anoﬁher essential aspect of a Ph. D. program is the dire&ting'cf
Phg D. dissertations bv qualified staff. Everv Mantana.gtaté University
staff member who has rezenélv directed a Ph. D. dissertation has also .
published in a scholarly journal during the 1974~76 period. During the

last ten years, at least half of the twenty-three Montana State University
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Ph. D. dissertations have been published in mainline journals. Publishing

said dissértatians is the accepted way of determining the auality of the

dissertation. In this feéatd, the following auotes are relevant. Scott.

(p. 16) remarks, ". . . about half of the theses (Montana State Uniuméﬁg)g .

Lead directly fo a published paper.” Although Professor Scott feels this s

peréentage!is not high enough, we believe this percentage does not deviate

significantly from the national average. | |

Consulting services to variags state agencies as well as to

research projects at Montana State University are an important part of

the Montana State ﬂni&ezsity Mathematics Department's activities. : The

success of Montana State University in this regard car be well documenteﬁ;

In fact, Graybill (p. 1) says, "I& must be pointed out that in a mafon

undvensity such as Montana State University, the statisiicians should not

on@y. be involved in teaching courses in statistics, but should be active

An reseanch and consulting with experimentons from maz,‘ft selentific depart-

ments on.campus where reseanch 45 being done. The statistics faculty at

Montana State University has done very well in im negard and should be

““”“w“"“"EEM&ﬁiﬁéHEE&T“' Mééeovéf, Gré;biilAigjﬂéj continues, "The Atatistics
faculty £5 using modern statistical iegﬁméé@a in thein gar@#&t@ng ."V_"- o
Fundamental to quality Ph. D. programs are liorary féeilitiegr.A.Um

and administrative support. Scott (p. 16) says,lcf the Montana State Uni-~
versity library, "The Library holdings are more than sufficient for a Ph. n.
progham,” The Montana State Universitv administration has supported the
Montana State University program in spite of severe fiscal restraints

imposed on the University as a whole, Scott (p. 16) votes, "The adminis-
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thation appearnad fo be actively concerned with improving the department

and its program.”

IV. Montana State Universitv's Plan for Continuing Development

The collective opinion of the reviewers of the mathematics Ph.
D. program is that the Montana State University Ph. D. program has success-
fully produced Ph. D.'s in the:past and is presently providing a valuable
service to the University, the State of Montana, and the Nation. All of
the reviewers strongly recommend that the Montana State Universitv program
be retained and strengthened.

A murber of deficiencies in the present program are alluded to
by the reviewers. It is the purpose of this section to identify these
defieigncieé and Lo propose actions to correct them.

Perhaps the fundamental problems of the Montana State University
Mathematics Depezrtment are the low research productivity of some of the
staff and the need for. additional staff. The Department has already taken
steps to increase the research productivity. In =~»r'ieular, all recent
hifings-b? the Department have resulted in productive staff (see Scott,

p. 13). 1In addition, faculty responsibilities w1l be redistributed to
insure that members of the Department engaged in research will have ample

time to continue their scholarly pursuitsé
Future replacements will result in additional research stagf in

applied analysiuz and statistics. Identification and hiring of such

qualified rePlaéemgnts and additions is a matter to which the Department

of Mathematics and the Dean of the College of Letters and Science are

deeply committed. 1n a universify such as Montana State University, it is
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expected that one or more of these positions will be supported by outside
funds (presently, AY 1975-1976 and AY 1976~1977, two-thirds of an FTE in
Statistics is supported by such fﬁﬁdiﬁg).

A second objective of the Montana State University Mathematics
Department is to increase the number of graduate students and to sharpen
the focus of the Ph. D. program. Presently, thirty-two graduate students
are enrolled in the Montana State University program. Since the scope of
the program now emphasizes ohly appiied analysis and statistics, a moderate
increase in the number of graduate students will insure the continuation of
a viable program.

A number of other minor problems are identified in the reviewers'
reports. Steps have been or are being taken to correct all of these
problems.

For example, Scott suggests that a higher pevcentage of Ph. D.
theses should be published. 1In this regard, several tuheses directors have
been requiring students to submit papers based on their theses for publi-
cation prior to graduation. This is now a departmental policy. 1In addition,
the Department endorses the concept that theses directors should have
recently published scholarly reseérgh; :

The reviewers also ﬂote_that the ch;gna State Unlversity Mathe-

matics Department needs more outside fuﬂding;; Since the tevié;ers' visit
to Montana State University, the Department haslbéen awarded over %75,000
in Grants and Contracts. This support has originated from both federal
and state agencies.

During the last two years, the Department and the University
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have taken steps to strengthen promotion and tenure requirements, and the

Department is ir. the process

v}

f codifying these requirements.
In conclusion, as suggested by the reviewers, the Department of
Mathematics at Montana State University intends to establish an executive

committee to assist in the continuing development outlined above.

RDE/kss
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COLLEGE OF LETTERS & SCIENCE MONTANA STAIL UNIVEESHTY. BOZLMADRN /710

January 14, 1976

Dr. Freeman J. Wright
Deputy Commissioner for
Academic Affairs

1231 11lcth Avenue
Helena, MT 59601

Dear Freeman:

In several recent meetlngs, discussions have turned to the ongoing
review of duplicate Ph.D. programs. Not having a duplizate Ph.D. pro-
gram, physles is not directly invelved at this time. ‘owever, 1 would
like to take this opportunity to express to you some concern and feel-
itgs on our part, in particular with respect to mathematics.

Being the educational institution of the highest level, a university

has a double role. First, it must strive for a constaatly improved
understanding of the nature of man, of society, and of the universe.
Second, it must communicate this understanding and the ways of achieving
it. This double role implies two major functions for a department or
college, namely, to carry on research and to teach. Involvement in
service functions should be a natural evolution of and be compatible with
these two major roles.

In analyzing a given department's ability to carry ouc these roles and
also the deslrability of the same, it is important to realize that there
is a close interaction and coupling among what we txaditionally call
departments. In the case in polnt, we are concerned that a proper under-
standing exists or develops of the importance of a graduate degree pro-
gram in mathematics at MSU to the research and teaching function of the
Physics Department as well as, I am sure, of the rest of the sciences,
agriculture, and engineering.

A few minutes before I began writing this letter, 1 —ame across an
abstract, the title of which is, "Non-Linear Evolution fquations Soulvable
by the Inverse Spectral Transform." The abstract reads "The importance

of the Fourier Transform in physics originates essentially from the fact
that this mathematical technique is the basic one for solving linear par— .
tinl differential equations with constant coefficients. Recently, an
analagous technique has been invented so that non-linear equations cian

be solved. Because so many physical phenomena are described by non-lineav
¢cvolution equations, this mathematical development is likely to have a o
substant lal impact on many branches of physics.” As a result of this, |
will contact appropriate faculty in the Mathematics Mepartment in order to
find out more about this new technique developed in wathematics wiich
could have a substantial dmpact since many of the present problems Lo

PR ICAE (AUstsd 14
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Dr. Freeman J. Wright
Pape 2
January 14, 1976

engineering and the sciences turn out to be described by non-1lincar
equat ions. Without a competent research faculty in the Mathematics
Pepartment, it would not be possible to get this kind of information on
this campus. There are other recent examples where 1 have gone to the
Mathemat ics Department when we have had questions in the areas of func-
tional analysis, partial differential equations, non-standard analysis,
catastrophy theory, and so on, which have been able to be addresscd by
staff members in mathematics. ‘

A requirement of all Ph.D. programs at Montana State University is a
minor in another field of study. Ninety percent of the graduate students
in physics chooss= mathematics for their minor field. Therefore, in order
for our students to satisfy the requirements for the Ph.D. degree in
physics, it is extremely important to have available the appropriate
faculty and graduate courses in mathematics to put together minor pro-
ETams .

Another important area where the Mathematics Department must play a role

is in its supporting activities with respect to many of the other disci-
plines on campus. Partly, as a result of the success physlcs hag had

with the construction and analysis of mathematical models to describe
physical reality, the other disciplines in the sciences, both natural and
social, are beccrting more quantitative and less qualitative. Over the

next quarter of 2 century we will see in these areas an increase in- this
trend toward quantitative analysis,prediction and understanding. As this
evolution continues, more and more demands will be placed on the mathematics
faculty to aid research and instruction going on in other disciplines as

well as to provide the approprlate course work for students in or preparing
for graduate work in these disciplines. It seems to me 3 major role of

the faculty and graduate program in mathematics is to provide leadership

in and support for the introduction of quantitative methods and mathemat-—
ical model making in some of the more qualitative disciplines presently on
campus. A reduction In the level of the mathematics offerings at Montana
State University would in my opinion impede this important trend toward
quant if icat ion. '

Thank you for your attention. I would be pleased to cooperate 1in an)

way Iin which you feel 1 would be useful.

Sincerely yours,

Rubert J. Swenson, Chairman
Department of Physics

RS

cc: Dr. Robert Engles
Dean John Jutila
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NERTIED
R ayiat

JUL 141976

TO:  Dr. Robert Engle . OF MATHIMATICS
Head and Profegsor of Mathematics v

Montana State |niversSity, 0

DEPARTMIN

T
-

FR: Ilmar Reinvald, DireCtor
School of AlPchjEcture

RE: Ph.D Program in Mathematics Department at MSU
/

This memorandum is tg @xpresg the support of the School of Architecture
for the continuation of the Ph.D program in the Department of Mathematics.
The quality of the Program in is School is heavily dependent on the
quality of program and inNstructien in your department, both as a science
and as an art., AS a science, mathematics is responsible for a foundation
in all our technical courSes Such as the structure design sequence and the
environmental contPolg s€quence. This part of our prrogram helps archi-
tects design techniCally Sound hyildings and environrrents. As an art,
mathematics and it concern fop the search of beauty in abstract patterns

is directly applicaPle to ComMblex Urban and environmenrtal design problems,
where the disciplin® of toPolegy might be applied directly in the search for
both continuity and tontiguity. Ultimately, mathematics helps our students
to think clearly and productively. 1 am very pleased with the high quality
of instruction from which our gpidents presently ber=fit in the Department
of Mathematics. Should your pn.D program be eliminated, we should
suffer greatly throUgh the immipent decrease of quaiity of instruction in
your Department. I sinCerély nhope this wil not be the case.

IR/nb

eS
e
-

TELEPHONE 1406) 794 4755




———— Montana State University -

s

Bezesson, Mostana 59715 Tel 406-387-3121
College of Engineering . :
Office of the Dean

July 7, 1976

Dr. Freeman J. Wrtight

Deputy Commissicner for Academic Affaira
Office of the Comissioner of Higher Education
1231 Eleventh Avenue

Helena, Montana 59601

Dear Dr. Wright:

When 1 was pursuing my program of study at Stanford University, ome portion
of my doctoral dlesertation proved particularly difficult. After much work
the problem was formulated in terms of then unsolved non-linear equations.
A closed solution was desired. '

A check with most of the Mathematics professors at Stanford ylelded a few
suggestions but no concrete results. TFinally I sought the counsel of Dr.
Polya. He was imnmediately interested in a problem of such challenge.

Within weeks he had not only solved the problem for me but had generalized
the procedures and written a paper for the most prestigious French Mathematics
journal. :

This same story 1s repeated with variations wherever good graduate programs
exist in a Univereity. In particular the interaction between Mathematics
and Engineering is vital. The PhD program in Engineering is enhanced im-
measurably by excellent staff in Mathematics. Conversely, I believe that
the productivity of our Mathematics staff is increased through interaction
with Engineering students and faculty. .

In order to maintain top quality staff in Mathematics, I believe that a
Mathematics PhD program is essential. Polya would not have been at Stanford
1f Stanford had not been a center of excellence in Mathematics - undergraduate
through PhD. _

1 hope these remsrks will prove helpful to you &8s you make your decision.

Sincerely yours,

BJB/bmh




ATTACHMENT # 1,

NUMBER OF GRADUATES
FROM
Ph. D. PROGRAMS WHICH EXIST ON MORE THAN ONE CAMPUS.
OF THE MONTANA UNIVERSITY SYSTEM, 1966-75
Average

past
1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 5 yrs.

Microbiology = MSU 2 1 2 1 1 2 2 1 6 1 2.4
Microbiology - UM | - 1 1 0 2 2 2 2 3 1 2.0

Zoology = MSU 3 4
2 2

2 1
Zoology - UM 2
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2 2 3 1 1 1,

l—.u
[
-

L
[
]

0o o

Botany - MSU 1 4 C 2 ) ' ?
Botany = UM 1 0 1 2 0 6 0 3 6

OO ~ &N
o
P
e
o
e
b
W o
6 &f

Chemistry - MSU * 2
‘Chemistry - UM - - -

'—l
e
il
g
w
o |
M o
‘b“m'

=

Mathematics
Mathematies -

|
=
&
w
8
Pt
=
[
P
ra
L]
L
‘%‘h

I

|

I
I

I
I
'—l
-
[ %]
5
e
b=

* Program in operation, no figure reported.

*% Counted over the past four years, due to newness of the program.
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July 22, 1976éa

: [N —

Dr. Freeman J. Wright, Deputy Commissioner of '
. Academic Affairy , , , af’f"\ iz
The Montana Univerrnity System ' S
Twelve Thirty-One Eleventh Ave. Bk o
Helena, Montana 59601 rekay M
7 MeMillon.——

Dear Dr, Wright: Walle——

Enclosed is a joint response to your recent request for amplification
of the relationships between our two departments of chemistiry and between
the respective departnents and the programs with which each interacts.

If we can be of further help please let us know,

Sincer ely,

R el (ko) £ G

R, Keith Osterheld E, W, Anacker

Chairman and Professor Professor and Head
Department of Chemistiy Department of Chemistry
University of Montana Montana State University

i
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A. lmportance of the chemistry doctoral programs to
other disciplines -

To a surprising degree, many processes of importance in
disciplines other than chemistry are in fact chemical
processes and require a knowledge of chemistry for true
understanding. The rates of these processes are subject to
the principles of chemical kinetics. Whether a given process
(any conceivable process, in any living or non-living system)
can occur is predictable, in principle, from the laws of
chemical thermodynamics. Kinetics and thermodynamics are
major parts of physical chemistry. (

The fields of biochemistry, organic chemistry and
inorganic chemistry build on the principles of physical
chemistry to give one an understanding of the properties and
structures of materials and of the changes that occur during
chemical reactions for living systems (biochemistry), systems
involving compounds of carbon (organic chemistry) and systems
dealing primarily with elements other than carbon (inorganic
chemistry). Analytical chemistry provides the techniques
for studying the content of samples, identifying the elements
and compounds present and determining the percentage of each
in the sample.

Not only is a background in chemistry needed for an-
understanding of any field concerned with chemical processes,
but also the methods and techniques of chemistry must be
employed in studies in such a field. Graduate programs
other than in chemistry make use of spectrophotometers, ,
spectrofluorometers, mass spectrometers, liquid scintillation
counters, gas chromatographs, major centrifuges, X=ray
equipment and epr spectrometers belonging to the UM and MSU
departments of chemistry. Little of this equipment would be
available without the doctoral programs.

We have listed below some examples of the interrelation
of the chemistry and the cognate programs at UM and MSU.
For each cognate area we have briefly characterized the ways
in which chemistry arises in the area and hava then given
examples of: specific studies done cooperatively or with the
use of consulting or instrumentation from chemistry. The
expertise and facilities for the necessary level of support
of the cognate area would be likely to be unavailable in the
absence of the doctoral programs in chemistry.

BOTANY:
Relation to chemistry. Not only is the .growth of plant

material a chemical reaction, but almost all herbicides,
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insecticides, and plant growth regulators act through
chemical processes. Chemical analytical techniques, often
highly advanced, are employed in evaluation of nutrient
materials, of p]ant composition and of environmental
conditions aifect1ng plant growth.

Support from chemistry at UM. <Cooperative studies have
been carried out on the ability of certain plants, including
sagebrush, to prevent the development of other plants in the
soil nearby: on plant enzymes capable of breaking proteins
into simpler substances; on the use of the chemical composi-
tion of plants in identifying and differentiating plants of
very similar appearances; and on the isolation and character-
ization of the DNA of various species of ponderosa pine
seed]1ngs (DNA means deoxyribonucleic acid, the material

carrying the hereditary information of.an organism),

BIOLOGY (Microbiology, Zoology, Entomology, etc.):

Relation to chemistry The 1ife and sensory processes
of all animais and microorganisms employ chemical reactions.
These chemical reactions are governed by the same principles
that govern all chemical reactions. Consequently, many
studies in these fields require the application of chemistry,
particularly those dealing with bodily function and dysfunction,
with nutritior, with the effect of drugs and medicines, and -
with environrental effects.

Support from chemistry at UM. Cooperative studies have
been carried out on factors affecting the production of
enzymes and hcrmones in various animals and birds, which
could Tead to an understanding of population density
fluctuations of animals in nature and of glandular disorders
in humans; on the deve?opment of a skin test for gonorrhea;
on the role of ribosomes in immunization for tuberculosis;
on enzyme act1V1ty in placental tissues; and on RNA tumor

viruses.

Support from chemistry at MSU. To Tearn more about the
embryology of grasshoppers and to eventually control their
populations, trace element studies on grasshopper eggs have
been made. Cyanine dyes have the potential for eliminating
certain parasites from man and domestic animals; their
anthelminthic properties are currently being investigated.

AGRICULTURE:

Y

Relation to chemistry. Concérned wnth p]ant and an1ma1
utilization, agriculture involves chemistry in all of the
ways inherent in botany and biology.




Support from chemistry at MSU. Chemistry is one of
ten research departments at MSU which is linked to the
Agricultural Experiment Station. Current Chemistry Station
projects include the evaluation and characterization of
starches from a variety of barleys; a study of the factors
involved in the degradation, deposition and persistence of
selected pesticides and related chemicals; the development
of detailed information on the composition and biochemistry
of cuticular waxes of plants and insects; isolation and
characterization of the heat stable enterotoxin of E. coli
responsible at least in part for calf scours in Montana;
increasing longevity and nodulating characteristics of
sainfoin (an increasingly important crop for forage and
hay); the development of efficient methods of producing
ammonia from animal wastes; devising a suitable technique
for screening wheat varieties for winter nardiness; and
a study of the genetic toxicology of a variely of air and
water pollutants. Some of these projects are interdisciplinary
and involve cooperation with faculty from Plant Pathology,
Plant and Soil Science, and Biology.

- i

GEOLOGY AND EARTH SCIENCES: o ok

Relation to chemistry. Much of the mineral and:i rock

chemical processes. The movement of mineral material
through the earth by solution and diffusion processes follows
chemical principles. The methods of analytical chemistry

are needed to identify and quantify the chemical species
present in geological samples.

Support from chemistry at UM. Help has been given in
the application of analytical methods to many geological
problems, in the development of a relationship systematizing
bond strengths in a class of mineral materials, in designing
a system that would serve as a model of the deposition of
minerals in tidewater poouls, and in assessing the diffusion
rates in molten rocks.

support from chemistry at MSU. The Chemistry and
Earth Sciences Departments have cooperated in determining
the presence and amounts of trace elements in coal and the
fallout and distribution of silver from cloud seeding. The
two departments are currently studying the ai» pollution
potential for future strip mining operations at Sarpy Creek
in Eastern Montana.
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PHARMACY :

Relation to chemistry. As the science concerned with
medicinal substances, pharmacy deals with the preparation,
properties and biological action of chemical substances. In
general, the mode of action is through chemical processes.

Support from chemistry at UM. A cooperative study with
pharmacy has dealt with the recovery from plant tissue
cuitures of enzymes of medicinal and industrial value. The
expertise and equipment of our organic chemists is often
contributed to studies in which new organic chemicals are
being prepared for evaluation for possible medical applii-

cations.

MHD RESEARCH:

Relation to chemistry. Electrical energy can be
produced by curning coal in a magnetohydrodynamic generator.
Because such a plant is theoretically much more efficient
than a conventional coal-fired plant, MHD may provide a
workable solution to our current energy problem. Coal
combustion is & chemical process in which a large number of
chemical compounds--mostly organic--are converted into
others, along with heat.

Support frum chemistry at MSU. Before MHD power plants
can be practical, a number of chemical problems must be
solved. Chemnqtry faculty are developing techniques and
instrumentation to analyze the gases and slag produced in a

MHD generator and the interactions between the two.

WAMI :

Relation to chemistry. The successful practice of
medicine requires an extensive knowledge of chemistry. Life
processes are almost entirely biochemical in nature. The
treatment and nravention of disease invariably involves the
administration or restriction of chemicals in one form or
another. Tra1ﬁ1ng in aill _fields of chemistry, but espec1a]1y
in biochemistry, is- essential to the modern physician.

Support from chemistry at MSU. Montana State is one of
five universities participating in the WAMI (wasthgton,
Alaska, Montana, Idaho) medical education program. The
program is sponsored by the University of Washington School
of Medicine at Seattle and leads to the M.D. degree from
that school. It is designed to increase the number of
physicians in rural areas of Alaska, Montana and Idaho.
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Montana WAMI students spend the first year of their training
at MSU. One of the courses they take is medical biochemistry
which is taught by Drs. Armold, Haprer, Jackson, Robbins,
Rogers and Warren of the Chemistry Department.

ENGINEERING:

Relation to chemistry. Engineering is the art and
science by which the properties of matter and the sources of
power are made useful to man in structures, machines, and
manufactured products. The principles of chemistry govern
the development of materials with desirable properties and
the transformation of one form of energy into another,

Support from chemistry at MSU. Faculty members from
Chemistry, Earth Sciences, Civil Engineering and Plant and
Soil Science, as well as faculty from Nortn Dakota State
University and the University of Wyoming, are evaluating
surface and groundwater problems associated with pote¢ -7t
strip mine sites. Recently the Chemistry Department and
Chemical Engineering Departments cooperated on a utilization
study of delta-3-carene, a byproduct of the paper industyry,
The department has also been involved with the Civil En-~
gineering Department in projects concerned with trace
elements in sewage and the clarification of waste fluids
from paper production. ‘
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B. Cdmp1emenjgry character oF'theAUM and MSU programs

The field of chemistry can be subdivided conveniently
into five areas, for each of which the UM and MSU programs
are compared below.” For each campus we have listed the
faculty involved in each area. Several faculty have been
listed for more than one area, in accord with their interests
-and activities. Faculty specializations are also the :
specializations in which doctoral candidates can be prepared =
in each department. '

Consistent with the land-grant character of Montana
State University and the presence there of ‘the Agricultural
Experiment Station and the engineering programs, the chemistry
department at MSU properly has more of an orientation to the
applied side of chemistry than has the one at UM.

1. Analytical, instrumental and environmental chemistry.

MSU faculty: Amend, Grimsrud, Fagenkcpf; Thurston,
Woodriff, Geer, Emerson :

UM faculty: Erickson, Juday, Van Meter, Waters

offered at MSU, but not at UM. Consistent with this, the -
research at MSU on the development of instrumental methods
of chemical analysis is not duplicated at UM, Environmental
chemistry, which uses the methods of analytical chemistry to
study environmental effects, is prominent in the programs of
both department, although neither offers a Ph.D. in environ-
mental chemistry. At MSU, environmental chemistry studies
have been directed largely towards problems pertinent to
development of the south-eastern Montana coal and oil shale
deposits, the MHD process, and atmospheric ozone levels. At
UM, studies have concentrated on water quality, including
yearround testing of western Montana lakes and streams,
water quality threats from coal gasification processes, and
the use of ozone in water purification; on pesticide and
heavy metal levels in fish and migrating birds.

2. Biochemistry.

MSU faculty: Armold, Callis, Goering, Hapner, Jackson,
Julian, Rogers, Warren

UM facuity: Fevold, Hill, Mell, Watson

Bicchemistry is, in a sense, an applied field, the
principles of chemistry being applied to explain biological
phenomena. In the programs at UM and MSU, the practical
values sought tend to be longenterm at UM and more immediate
at MSU. This general pattern derives from the involve-
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ment of many of the MSU biochemists .with the Agricultural
Experiment Station. The UM program empnasizes medical
biochemistry, whereas that at MSU emphasizes agricultural
" biochemistry, although neither emphasis is exclusive.

Unique at UM are research programs in nucleic acid
biochemistry; in vertebrate hormone biochemistry, in
general, and in steroid hormone biocnemistry, in particular;

~in pHysical studies of large biochemically important
molecules; and in the field of tumor viruses. Research
programs unique at MSU are on protein synthesis, on util-
ization of starches, on the surface lipids (fats) of
insects, and on analysis of ergot alkaloids. '

e ~_ Although ribosomes are studied in both departments, =~
their structures are studied at UM and their function at
MSU. Whereas studies on enzymes-at UM are concerned with -
the relation between protein structure and enzyme activity =
and with the breakdown of proteins by enzymes, those at MSU
are more physically oriented. There is, in fact, no
duplication in the areas of specialization in biochemistry,
in spite of this being a principal field of activity for

3. Inorganic chemistry.

MSU faculty: Emerson, Pagenkopf, Howald
UM faculty: Osterheld, Thomas, Van Meter

Unique to UM is research on the rates and mechanism of
the decomposition of solids and of polyphosphates in solution.
Unique at MSU are studies of inorganic aspects of soil
chemistry and of ion transport through membranes.

Research is carried on in both departments on coordin-
ation compounds (ones containing metal inn complexes).
At MSU the interest is directed toward determining the
structures and physical properties of the compounds and
rates of their reactions, whereas at UM it is directed
toward the preparation of novel complexing agents for
forming the compounds.  The environmenta? chemistry in-
terests of the inorganic faculty are compared in an earlier
section.

4. Organic chemistry.

MSU faculty: A.C. Craig, R.E.R. Craig, Geer, Gerry,
Jennings, Mundy

UM faculty: Erickson, Fessenden, Juday, Shafizadeh, | %ﬁ;
Waters : %
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Unique at MSU is research in organic éTectrDchemistry, {;i

on rates of degradation of pesticides in the environment,
and przparation of naturally occurring insect attractants.
Unique at UM are studies on the reaction of ozone with
organic compounds, on organic compounds containing mercury,
on silicon-containing analogs of medicinally important
compounds, and the programs of the Wood Chemistry Labor- ;
atory. The latter programs include the conversion of waste

forest products to useful chemicals, the use of waste forest .
products for fuel, the control of fires in -cellulosic . .

materials (including forest materials), and studies to

- improve the utilization of sagebrush covered lands.

The major area of commonality is in the development of

methods of preparation of organic compounds. The classes qf_:?

compounds prepared are totally different, however.

5. Physical chemistry.

MSU faculty: Anacker, Callis, Caughlan, Howald, Olsen
UM FacuTtg:;FieldS Woodbury, Yates

Purely theoretical studies of liquid and surface
structures are unique to UM. Areas of physical chemistry
studied -only at MSU include the. x-ray crystallographic
determination of the structures of molecules and crystals,
the determination of the structure and properties of
surfactant (soap and detergent) solutions, studies of the
electronic structure of molecules (especially those of
biological importance), the physical chemistry of soils,
and equilibria in solutions and slags.

Work in chemical kinetics (chemical reaction rates)
occurs in both departments, but the-types of reactions
studied and the emphases of the studies are notably dif-
ferent. - At MSU, the studies emphasize applications, as in
the problem of nitrogen oxides produced in the MHD process..
At UM, the emphasis has been on complex chemical. reactions,
especially those exhibiting oscillations, not only studying
the reactions experimentally, but developing the theoretical
and numerical treatments necessary to their understanding.
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C.. Examp1es,QF,Co]jabpration”between Depaitments of

Chemistry at Montana State University and University
of Montana - = MILIVET: 1l 7 ity

1. Seminars

Each department has provided the other with seminar
speakers. In recent years Erickson, Fessenden, Fevold, Field,
H111, Kelsey, Magar, Van Meter, Waters and Watson from the
University of Montana have spoken at-Bozeman. Craig, Emerson,
Jennings, Mundy and Pagenkopf from Montana State have
Tectured at Missoula. Anacker of Montana Stete provided a

telelecture for a UM chemistry seminar last year,

. On a number of occasions, the two departments have .
Jointly sponsored prominent outside speakers and thus reduced
the expense to each. The most recent examples are Henry
Eyring of the University of Utah and Charles Wilcox of
Cornell University, during 1976-76.

2. Graduate Committee Exchanges -

“a. Ken Emerson (MSU) participated in the administration of the

7 final oral examination for Master's candidate Geoffrey
Hughes at UM in Spring, 1972.

b. Brad Mundy (MSU) took part in the research proposal and
final oral examination of UM doctoral student P.G. Marsh.

c. Bill Waters (UM) served on the committee examining the 7
outside research proposal of Rod Otzenberger, a MSU doctoral
student.

d. Arnold Craig (MSU) met with the Graduate Program Committee
of the Chemistry Department at UM to exchange ideas on
graduate program requirements.

e. The chairmen of the two departments confer on the telephone
several times a year. ‘

3. Instrumentation

a. Both departments have supplied 1ists of special instrumenta-
tion and invited the other to make use of unique items.

b. Before MSU acquired a versatile NMR spectonmeter, MSU doctoral
students Lipkowitz, Pillsbury and Voecks used UM's :
instrument in some of their research.
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Sam Rogers and Gordon Julian of MSU made several

visits to Missoula.for advice from Walter Hill of UM
regarding the use of a zonal rotor of an ultracentrifuge
to isolate ribosomal subunits and viral particles by

the sucrose density gradient technique.

Richard Stebbins (MSU) used UM's EPR spectrometer this
past year because the one on the MSU campus was out of
order. _

Wyn Jennings of MSU has run a number of samples from UM
on the mass spectrometer at MSU.

Wyn Jennings' group at MSU is carrying out total o
organic carbon-analyses for the water quality studies by

“Juday at UM.

Research

M.E. Magar (UM) and J.E. Robbins (MSU) collaborated

on the following publication: "The Subunits of Porcine Heart
TPN-Linked Isccitrate Dehydrogenase," Biochem. Biophys. Acta,

191, 173 (1969)..




