MINUTES

MONTANA HOUSE OF REPRESENTATIVES
53rd LEGISLATURE - REGULAR SESSION

JOINT SUBCOMMITTEE ON EDUCATION & CULTURAL RESOURCES

Call to Order: By Chairman Royal Johnson, on February 15, 1993,
at 8:00 a.m.

ROLL CALL

Members Present:
Rep. Royal Johnson, Chair (R)
Sen. Don Bianchi, Vice Chair (D)
Sen. Dennis Nathe (R)
Rep. Ray Peck (D)
Sen. Chuck Swysgood (R)

Members Excused: None
Members Absent: Rep. Mike Kadas

Staff Present: Taryn Purdy, Legislative Fiscal Analyst
Skip Culver, Legislative Fiscal Analyst
Doug Schmitz, Office of Budget & Program Planning
Amy Carlson, Office of Budget & Program Planning
Curt Nichols, Office of Budget & Program Planning
Jacqueline Brehe, Committee Secretary

Please Note: These are summary minutes. Testimony and
discussion are paraphrased and condensed.

Committee Business Summary:
Hearing: UNIVERSITY SYSTEM
Executive Action: NONE

HEARING ON UNIVERSITY SYSTEM

Tape No. 1:A:000
SIMMS, EPSCoR, and CENTERS for EXCELLENCE

Informational Testimonv:

Dave Toppen, Associate Commissioner of Higher Education, began
his presentation by distributing EXHIBIT 1 which summarized the
differences between the SIMMS project (Systemic Initiative-
Montana Math and Science), EPSCoOR program (Experimental Program
to Stimulate Competitive Research) and the Montana University
System (MUS) Centers for Excellence. He noted that the SIMMS
project was initiated by the National Science Foundation two
years ago under a Statewide Systemic Initiative (SSI) grant. It
was not a research program, but a program to elevate the
scientific, mathematics and problem solving skills of Montana
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youth. The request was for continued general fund matching
support of $1 million annually.

Dr. Toppen explained that EPSCoR was created in the early 80’'s to
stimulate basic research in five states which NSF had identified
as the worst at attracting federal R&D funds. Originally first
known as MONTS (Montana on a New Track for Science), this program
had resulted in a three-fold increase in funding from NSF, and

a ten-fold increase in funding from the NIH. He added that
research productivity had also risen to a total of $40 million.
He noted that other federal agencies were initiating their own
EPSCoR programs and that it had been hoped that general funds
would be available for matching grants. Knowing the limitations
imposed by the state financial crisis, it was now expected that
loans from the Montana Science and Technology Alliance (MSTA)
would be utilized.

Dr. Toppen explained the function and funding of the state-
initiated Centers for Excellence. With funding obtained through
the MSTA and monies from the Coal Tax Trust Fund, three centers
were established in 1987-88. EXHIBIT 1 All of the centers have
been successful at obtaining outside funding. He mentioned that
there would be a special presentation on the Engineering Research
Center of Excellence (ERC) located at MSU which was one of only
18 such centers in the U.S. designated by NSF. The center
focuses on microbial interface process engineering. He said that
they would be requesting continued general fund support for the
center at a rate of $200,000 per year. Finally, he referred to
the last page of EXHIBIT 1 which summarized the matching fund
requests for the programs he spoke about.

Dr. John Lott, University of Montana Math Instructor,
Representative for the SIMMS Project and for the Montana Council
of Teachers of Math, explained that the SIMMS Project was
designed to help secondary students in mathematics and eventually
in science. He noted that in mathematics test scores Montana
leads the nation, but overall the scores are still low when
compared to those of other industrialized nations. This project
was the result of a five-year, $10 million grant f£rom NSF to the
Montana Council of Teachers of Mathematics. It involved the
cooperation of the OCHE, OPI and various colleges and
universities. The grant requires matching funds from the state
of $1 million per year, but funding through private sources is
also involved. EXHIBIT 1

Dr. Lott then distributed a series of exhibits to explain the
type of work SIMMS does and how it affects math education.
EXHIBITS 2-13 One of the goals of SIMMS is to devise new
materials for students studying math which have more meaning than
present materials. He referred to two newspaper articles which
reviewed some of the curriculum changes and the impact on
students. EXHIBIT 2 and 3 He then presented a sample teaching
module called "Oil: Black Gold" which would be used in the
classroom. EXHIBIT 4 It was typical of the materials which are
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being developed to present mathematics in context so that
students can make informed decisions. EXHIBIT 5 was a summary of
the new definition of mathematics.

Dr. Lott elaborated on the present objectives of SIMMS. EXHIBIT
6 He mentioned that the curriculum being designed was meant for
all students as defined in EXHIBIT 7. Dr. Lott referred the
committee to EXHIBIT 8 which listed all of the participants in
the Montana SIMMS project. He noted 56 teachers who spent the
summer developing the teaching modules now being used and the 20
schools where new technology was added for use in the math
curriculum. He then presented EXHIBIT 9 which summarized the
impact for technology on the math curriculum and the rationale
for its incorporation. Dr. Lott summarized by saying that SIMMS
was producing a set of students who can and will know more about
mathematics than the previous generation knew when it graduated
from school and referred the committee to EXHIBIT 11 which was a
letter from NSF reminding Dr. Lott that the NSF grant was one
that required a match from the state.

Gail Gray, OPI, spoke in support of the SIMMS project emphasizing
the significant partnership that has developed between the public
and private sectors. The cooperation between public agencies was
also noteworthy. She emphasized that the project was innovative,
integrative and in its infancy.

Robert Swenson, Vice-President for Research at MSU, presented
EXHIBIT 14 and noted it was important to invest resources wisely
and that this meant a small investment by the state could yield
tremendous returns from outside funding. He pointed out that a
relatively small amount of state money had been invested in both
the SIMMS project and the ERC and the return has been
outstanding. The $5 million of state money funding SIMMS has
generated $40 million. The $1 million in ERC will be generating
$16 million. The success of these two programs has made the
state’s educational institutions more competitive for other
grants.

Dr. Swenson noted that Montana was unique in having all three
programs: SIMMS, EPSCoR and ERC. He said it would soon be
announced that Montana was successful in obtaining a highly
competitive NSF grant for a Teachers Collaborative Project. This
grant for $5 million requires no state match and will be used to
train secondary mathematics teachers to use the curriculum
designed by the SIMMS project. Another grant which was obtained
because of the state’s initial investment in SIMMS etc. was a $5
million NSF grant for a Native American K-12 Science and Math
Educational Program.

Dr. Swenson referred to EXHIBIT 14 to inform the committee of the
reason for developing ERCs and a history of their function and
their objectives. He mentioned that NSF would be investing $7.5
million in the ERC at MSU over a five-year period and would be
expecting only a $200,000 matching grant from the state each
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year. He presented to the committee copies of letters of
commitment from Governor Stephens and from David Darby, Director
of OBPP. EXHIBIT 14 He mentioned that the commitment had been
pivotal in obtaining the NSF grant because of the highly
competitive nature of the grants. The only other biotechnology
centers were at Duke University and MIT.

John Sears, Chemical Engineer at MSU and Interim Director of ERC,
stated that the center considers itself the best center in
environmental biotechnology and environmental engineering. He
stressed the unique partnership of NSF, MSU, the state and 20
industrial associates which was providing funding for the
development of technologies to be used in the state. He listed
the areas of technology development. EXHIBIT 14 He noted that
the centers with the five-year NSF grant were expected to last at
least 11 years with funding from the NSF, the state and the
private sector. Mr. Sears pointed out the unique
interdisciplinary nature of the educational process at the center
where there was a mixture of chemists, microbioclogists,
statisticians and engineers learning and working together.

Dr. Toppen reiterated that NSF grants had been good to Montana
because they helped to create a science infrastructure which made
it possible to obtain even more outside funding. He mentioned
that three years ago NSF faulted the state for not having a
science and technology development plan. With funding and
assistance from MSTA, a plan was developed which NSF now uses as
a model around the U.S.. 1In 1992, the Montana Science and
Technology Agenda was published outlining a direction for the
state. He stressed that the various research, technology and
educational initiatives were all part of the overall plan
developed under the directions indicated by the agenda.

Questions, Responses, and Discussion:

SEN. DON BIANCHI noted that Governor Stephens made the commitment
to fund the ERC for five years at $200,000/year. He asked Dr.
Sears if the state was committed to funding the program at that
rate for the remainder of its 1ll-year duration. Dr. Sears
explained that in 1994 the center will reapply for funding from
NSF and at that time a commitment from the state would probably
be helpful in obtaining an extension of the initial grant.

CHAIRMAN ROYAL JOHNSON asked Dr. Lott how many hours he taught
mathematics per week. Dr. Lott explained that until January of
last year he had been chairman of the department and also was
working on the SIMMS project. Each represented one half of his
work load. 1In January of last year his work with the SIMMS
project became his full-time job although he did teach one
seminar. He added that he was only working with graduate
students at this time.

CHAIRMAN JOHNSON asked how much money Dr. Lott was anticipating
he would receive from the MSTA fund for the SIMMS Project this
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year. Dr. Toppen explained that the SIMMS project has obtained
its support from the general fund, while EPSCoR and ERC have
obtained support from the MSTA. Because SIMMS was not a research
program, it could not obtain funding from MSTA. He added that
the research and development activities over the last biennium at
the university system have received approximately $3.1 million in
support from MSTA.

CHAIRMAN JOHNSON asked Dr. Toppen to elaborate on the
coordination plans in place to prevent duplication in various
programs involved. Dr. Toppen mentioned that up to about three
years ago research enterprises were independently managed on
individual campuses. With the involvement of MSTA, expectations
were made clear that coordination of research efforts on
individual campuses needed to occur to avoid costly duplication
and to encourage collaboration. He also noted seven federal
agencies who want to spend money in Montana EXHIBIT 1 and stated
that all of them requested a single point of contact and
coordination, and multiple campus involvement in every stage of
every research project. Through collaboration, duplication in
expensive instrumentation is reduced. MSTA has through its
grants and loans purchased much of the instrumentation and has
been insistent that resources be shared. NSF has also demanded
reassurance from the state that unnecessary duplication has not
occurred.

Tape No 1:B:000

Dr. Toppen continued to explain that there was now one contract
with MSTA through the OCHE rather than separate contracts with
the individual campuses. This increased coordination of
resources. CHAIRMAN JOHNSON asked what the rate of return was on
the projects. Dr. Toppen answered that originally it was
contracted that five percent of the proceeds in any given year
from royalties, patents etc. would be paid back to the Coal Tax
Trust Fund through MSTA up to a total of 2.5 times the original
loan. He added that Montana was the only state that had these
types of activities supported through loan rather than through
grants. Because the rate of payback is slow in the early stages,
the university system has agreed to pay back from whatever
sources are appropriate, a minimum of $250,000 per year. (The
present indebtedness was $3.5 million system-wide.) To meet this
commitment, all the income from royalties and patents and other
similar sources would be directed to pay back the $250,000 each
year.

CHAIRMAN JOHNSON closed the hearing on the SIMMS, EPSCoR and ERC.

CHAIRMAN JOHNSON asked SEN. DENNIS NATHE if he was ready to
introduce his bill called An Act Creating a Poplar River Ground
Water Special Revenue Account. SEN. NATHE said he wished to
review the bill first because there was a reference in it to the
14.1% and the $666,000 for the ground water assessment and he was
concerned that someone would try to access those proceeds for
other reasons if the present wording remained. The committee
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agreed to wait.

Taryn Purdy, LFA, presented EXHIBIT 15 which delineated the
present status of the committee in relationship to its reduction
target. She said that although she had neglected to insert the
new allocations for the six university units, the bottom line was
still accurate. Presently, the committee was about $414,116 from
its general fund reduction target of $25 million. This figure
did not include any action contingent on the passage of other
bills.

SEN. BIANCHI asked if there were any other programs pending for a
decision by the committee beside SIMMS and ERC. Ms. Purdy said
the only additional requests would be if the Regents came back.
Doug Schmitz, OBPP, mentioned there was a modification in OPI
which was contingent on HB 106 that might affect the committee’s
target. Skip Culver, LFA, noted that the Human Services
Subcommittee had taken action that removed Medicaid for instate
treatment of emotionally disturbed children. This action
impacted this committee’s action to give OPI $2.6 million for the
education of the same children.

Mr. Schmitz pointed out to the committee that the SIMMS proposal
was not in the executive budget. He said that in the summary
budget there was a line for miscellaneous appropriations of $1.75
million for each year of the biennium. Governor Racicot has
indicated that $1 million of the $1.75 million could be used each
year to fund the SIMMS project. Ms. Purdy noted that funding
SIMMS would affect the committee’s target because SIMMS was not
contained within the LFA budget.

930215JE.HM1



HOUSE EDUCATION & CULTURAL RESQURCES SUBCOMMITTEE
February 15, 1993
Page 7 of 7

ADJOURNMENT

Adjournment: 9:00 a.m.

M@ML JOHNSON, Chair

;Zubﬁc¢é¢%4> O

JJACQUELINE BREHE, Secretary

ib/
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SIMMS, EPSCoR and the MUS Centers of Excellence
A brief summary on certcnn state-wide extramural efforts in the University System

SIMMS (Systernic Initiative - Montana Math and Science) N

Purpose: Through initiation by the Govemor, bring about state-wide
systemic changes in the way we teach, learn and use science |
and mathematics to enhance the nation’s intemational
competitiveness and the welfcare of our citizens. SIMMS is not
a resecrch program; it is a program to elevate the scientific,
mathematics and problem solving skills of Montana youth.

Program Duration: 5 yecus (through FY 1996)

Source of Funds: 50% National Science Foundation, 50% State "
($1M each per year)

Who's Involved? Montana State University p
University of Montana
Office of Public Instruction .
Montana Power Company i
Apple Computer, IBM, Zenith
US West A 2
Addison-Wesley Book Company f’ﬁ‘
Numerous School Districts
Montana Council of Teachers of Mathematics
Many other groups "

Fiscal Management? Accounting and fiscal management of the program is §
provided by MSU - without charge.

Other states? There are 23 states with State-wide Systemic Initiative (SSD
grants from the NSF. Montana was one of the first. .

Request: Continued General Fund matching support of $1,000,000 &
annually
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EPSCoR (Experimental Program to Stimulate Competitive Restéreh)—

Background?

Effectiveness?

Other States?

Other Agencies?

Funding Source:

EPSCoR was created in the early 80's to stimulate basic
research in the 5 states which NSF had identified as the worst
at attracting federal R&D funds. In Montana the program was
called MONTS (Montanans on a New Track for Science).

Among numerous accomplishments, NSF-EPSCoR has led to a
three-fold increase in NSF funding in Montana, a 10-fold
increase in resecxch funding from the National Institutes of
Health, and successful implementation of the NSF engineering
Center at MSU. NSF-EPSCoR (as MONTS) has been the single
most important influence in increasing research efforts system-
wide to the current $40M level. Significantly, EPSCoR activities
stimulated the creation of the Montana Science ond
Technology Plan (NSF identified the need, Govemnor Stephens
created the Science and Technology Council and MSTA
funded the project).

Through Congressional action the original 5 states have
expanded to now include Nevada, Idaho, Montana,
Wyoming, North and South Dakota, Nebraska, Iowa,
Cklahoma, Alabama, Arkansas, Kentucky, Louisiana,
Mississippi, Vermont, West Virginia and Puerto Rico.

Other federal agencies are now following NSF-EPSCoR with the
creation of their own EPSCoR programs. Unfortuncately, these
programs cre emerging from Congress as we delibercate.
EPSCoR active agencies are:

Agency Proposal Due $matching
NSF Submitted $1.5M/$1.5M
Energy March 1, 1993 $625K/$625K
EPA April 30, 1993  $200K/$200K
NIH Spring, 1993 ?/?

NASA ? ?/?
Defense ? 2/?
Agriculture ? ?/?

State matching dollars for EPSCoR activities cre typically
supported by appropriations from general funds or designatec
trust funds in other states. However, recognizing the addec
burden this puts upon the general fund at this time, and the
difficulty in obtaining a direct appropriation from the Coal Tax
Trust Fund, we are prepared to request support for all EPSCok
activities in the ‘93-'95 biennium in the form of loans through
the Montana Science and Technology Allicmce (MSTA).



. Centers of Excellence

State Initiated Centers:

Request:

National Center:

Request:

EXHicn i

DATE__2-¢5-%3
SB

sz

In 1987-88, with respective start-up grants of $200K each, the
Montana Science and Technology Alliance (MSTA) initiated
three state designated "centers of excellence.” These were (i)
the Biotechnology Center of Excellence (UM, MSU), (ii) the .
Center for Synthesis and Characterization of Advanced ,
Materials (MSU) and the Center for Advanced Materials %
Processing (Tech). In the following biennium the MSTA
created the Center for Entrepreneurism, with a head office at ,,
UM and branches at EMC and MSU. The effectiveness of the |
centers in establishing a research agenda and attracting
external funds has varied from center to center - largely as a
consequence of varied missions - but there have been great
successes. For example, the Center at Montana Tech, while
spending less than $170,000 of MSTA funds in the 9193 =
biennium, has already attracted over $5M in federal grants §
and contracts.

Support will be requested from the Montana Science and &
Technology Alliance.

Over the past decade, and through strenuous competition, the -
National Science Foundation has designated 18 national
“Engineering Research Centers of Excellence (ERC's)." At
Montana State University, the Center for Interfacial Microbial ¥
Process Engineering has been designated as one of these
highly distinguished research organizations. In the three or so %
short years of the Center’s designation by NSF, and with an
initial investment of $200,000 by MSTA, the Center has already
obtained over $5M in federal and corporate grants and
contracts.

The ERC at MSU is currently the most prominent jewel in
Montana’s R&D crown. A general fund appropriation to »
provide continued support of $200K per year in the ‘95 g
biennium is requested.




EXHIBi [
DATE_ 2.-[5-G2

SB

Summary of Montana University System Matching Fund Requests for
SIMMS, Centers of Excellence and EPSCoR Activities

Activity FY ‘94 FY '95 Source
SIMMS $1,000,000 $1,000,000 General Fund
Engineering Research Center $200,000 $200,000 General Fund
State Centers of Excellence

Hozardous Materials (Tech) $150,000 $150,000 MSTA
Biotechnology (UM ,MSU) $200,000 $200,000 MSTA
Entrepreneurism (UM ,MSU,EMC) TBD TBD MSTA
EPSCoR

NSF $1,500,000 $1,500,000 MSTA
Energy $650,000 $650,000 MSTA

EPA $200,000  $200,000 MSTA

NIH, Defense, NASA, Agriculture ? 2 MSTA
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dents used eye-droppers fun of motor
e . oil to squeeze drops of oil onto'sheets

of of toilet paper, simulating a sim--
un  plified oil spill The experiment built

-  a mathematical model of an oil spill,

a2 which would heip them describe the .

2Ct  event or predict something about it.
th- Students also learned to determine
in-  the area of circles and irregularty
2V~ " shaped figures, about volume in con-

tainers and graphing the inverse vari-
IS ation of volume, demonstrating that
Cl, as the height increases, the base de-
creases.

3 Object lesson
One of the first modules Wood
of taught was a project dealing with the
67 population growth of “skeeters.”
ey Using candy pieces that have an “S”
wy-  on one side, students would shake the
rs, pieces up, spill them onto the table
at and count the ones with an § showing
oir — those were the ones that repro-
duce. By continuing that process, stu-
th dents got a picture of successive gen-
in erations, and found a pattern for
or exponential growth. They graphed
ct, theinformation, then learned to write
th anequation from the graph
at “It's really quite a process”
ra, Wood said.
ci- Another module — each one
re takes from about 10 days to three
to weeks — taught students about cen-
ing, which inciuded reading
1y, charts and tahleg They learned how

2 to take a census, how it differs from a-

“5“-( 3*:3$3‘-andgow data can be manipu-

lated to get what the censustaker

wants. They used their new comput-
ers to do spreadsheets to organize the
data they gathered They learned
when to use a pie chart or a bar
graph.

“It's taking the emphasis away
from the teacher, and putting more
on the students,” Wood said, watching
the groups of three or four students
huddle in front of their computer
screens. “I give them direction, not
lectures.”

Students figure out the patterns,

- the relationships and the answers

themselves, with the teacher acting
as facilitator. It's a giant step away
trom traditionai teaching methods in
math, Wood said.

Students enthusiastic
“The kids love it, not being as-
signed 15 factoring problems,” she
said. “And they'd go home and do
them, then come back and find out if

they're right.”

- The other thing the students like
is that what they’re learning applies

* to real life. In other classes, students

so often ask, “ ‘What are we ever
going to use this for?” ” Wood said.
“You never hear that here.”

And yet, she said, the class cov-
ers all the material students should
know after ninth-grade math.
“There’s no way a math teacher is
going to let kids out of high school
without knowing what they need to
know.”

Actually, Wood said, students
are “getting a lot of hard-core math,
but they don’t know it. They're enjoy-
ingit.”

At West High, where Margaret

Plouvier and Jerry Fisher are each |
to their

teaching four modules
ciasses, students are taking a little
longer to adjust to the new method of
teaching math.

“It's very new to studeats,” said
Plouvier, who said she has completed
only one module so far, and is alter-
pating them with regular math
“They're a Ilittle bit resistant to
change.”

(More on Math, Page 5C)
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3 ‘Pretty cool’ :
Students having
fun with math
program '

By VIKKI MCLAUGHLIN

7 OftheGazefteStatt - - - i w.t s
While students in Algebra I at.

Billings Senior High are learning to
solve equations like 2x+3m=y, Lisa
Wood's SIMMS math students are
learning about the characteristics of
oil spills.

While freshmen algebra students
learn to solve quadratic equations
(containing variables to the 2nd pow-
er or higher), SIMMS students may
be designing a miniature goif course
as a test of their knowledge of reflec-
tions and angles.

And SIMMS students think learn-
ing about real-life problems instead
of abstract formulasis great. .

“It's a pretty cool math class,”
said David Layer, as he and his group
watched drops of oil spread out on a
piece of toilet paper. “I had trouble in
my last class, but this makes it easier
to learn.”

“It's reaily fun, really hands-on,”
Erik Cooke said. “I like math, but this

is totally different It's a. different. .

, problem each time, and you can
applyitto teallile." -

Statewide progtafn

The students in Wood's three
freshman math classes, about 70 of
them, are part of the pilot program
for the Systemic Initiative for Mon-
tana Mathematics and Science, a
multimillion-dollar statewide project
to revamp the way high school math-
ematics is taught, so that students un-
derstand how it applies to their ev-
eryday lives.

Senior High is one of 12 schools
acting as models for the project,
teaching solely the SIMMS moduies
to the three classes for the whole
year. Another 23 schools joined as
participating schools, including West,
Skyview and Central Catholic High
School in Billings, teaching four of
the 18 total modules. A total of 67
schools in the state received money
for equipment for the project — sev-
en Macintosh IIsi computers,
software and graphing calcunlators at
Senior — and put up some of their
OWN money to match.

Wood, who was one of 24 math
teachers who spent the summer in
Missoula writing the curricuium for
the ninth-grade level of the project,
said she's teaching integrated math
to her students, which means that
while students are learning algebra,
they're also learning geometry, sci-
ence and technology. Students are
also working in groups, learning to
work with other people.

. In fact, on a recent school day,
Wood's classroom looked more like a

science lab than a math class as s?vunnesrand jow data can be manipu- -
DATE

fe)
YRy VL .r\.—-:i-"muvm..-«-.v 5 b

dents used eye-droppers tun ot motor
oil to squeeze drops of oil onto sheets

. o0y R -
Teacher. Lisa Wood. works. on-an experiment with studenfs Lora Chrisﬂcmsen Dave WGyler, Acmn
- +*Bon Bon™"’ Berklund and Scott Andenonl- x s ‘

--,.-u

of toilet paper, simulating a sim-° |[%'~4A,
Rt

plified oil spill. The experiment buiit

a mathematical model of an oil spill,

which would help them describe the .

event or predict something about it.

Students aiso learned to determine - |

the area of circles and irregularly

" shaped figures, about volume in con-

tainers and graphing the inverse vari-
ation of volume, demonstrating that
as the height increases, the base de-
creases.

Object lesson

One of the first modules Wood
taught was a project dealing with the
population growth of “skeeters.”
Using candy pieces that have an “S”
on one side, students would shake the
pieces up, spill them onto the table
and count the ones with an S showing
— those were the ones that repro-
duce. By continuing that process, stu-
dents got a picture of successive gen-
erations, and found a pattern for
exponential growth. They graphed
the information, then learned to write
an equation from the graph.

“It's reaily quite a process,”
Wood said.

Another module — each one
takes from about 10 days to three
weeks - taught students about cen-
sus-taking, which included reading
charts and tables They learned how
to take a census, how it differs from a

lated to get what the census-taker
wants. They used their new comput-
ers to do spreadsheets to organize the
data they gathered. They learned
when to use a pie chart or a bar
graph. ,

“It's taking the emphasis away
from the teacher, and putting more
on the students,” Wood said, watching
the groups of three or four students
huddle in front of their computer
screens. “I give them direction, not
lectures.”

Students figure out the patterns,

- the relationships and the answers

themselves, with the teacher acting
as facilitator. It's a giant step away
from traditional teaching methods in
math, Wood said.

Students enthusiastic
“The kids love it, not being as-
signed 15 factoring problems,” she
said “And they’d go home and do
them, then come back and find out if
they're right.” '
- The other thing the students like
is that what they're learning applies
to real life. In other classes, students

so often ask, “ ‘What are we ever i

going to use this for?” ” Wood said
“You never hear that here.”

And yet, she said, the class cov-
ers ail the material students should
know after ninth-grade math.
“There's no way a math teacher is
going to let kids out of high school
without knowing what they need to
know.”

Actually, Wood said, students
are “getting a lot of hard-core math,
but they don’t know it. They're enjoy-
ingit.”

At West High, where Margaret
Plouvier and Jerry Fisher are each
teaching four modules to their
classes, students are taking a little
longer to adjust to the new method of
teaching math.

“It’s very new to students,” said
Plouvier, who said she has compieted
oniy one module so far, and is aiter-
nating them with regular math
“They’'re a little bhit resistant to
change.”

(More on Math, Page 5C)
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By VIKKL McLAUGHLIN "One of those mat.hemaﬁaans. Dan Dolan. about Tour’ yeam, and mcelved $10 mﬂl!on in fun.

qxtheGazeﬂesmﬂ o Gl helped Burke and Johnny Lott, chairman of the ~ ing from the National Science, Foundation in N

&

: . ie “math department at the University of Montana,  vember 1991 The Montana, Legislatm-e added *
Whenanissmdanddone,thesuccusotthe write the original SIMMS mmmfor 10 : mmiontorthisyeartheprqect'sﬂrstyearmtt
$TMMS math project will be measured by tiow : .years was the math supervisor for the Montana Schools, with the intent of providing another $4
many students leaving a math class say, “When am " oefice of Public Instruction. Dolan is now associate . ; ion over the next four' years. So far, Johuny
Tever going to use this?” - 5% 1 director of mathematics at Wesleyar U xsitym * said; the $2 million for the nexttwoyearsxsm
I “We don't want to hear that ever again,” said.; 'Mlddletnwn, Comm - . i, - ~33higher education budget, as well as m the gove
Maurice Burke, c}t;directorofaﬂ:iSystemicImﬁa - Sherry Fraser, director of a snmilarinuuva- rum-.".«zbuclget. A I - T
tive for Montana Mathematics and Science. - ¥ Schools thatreceivedfundingfmm me T0j
“°n 2 traditional math class, students are’ Ve, inleractive math project at the University of ‘ ond
taught abstract equations, but they don’t have a
clue what the object is that the equation’ rep-

. Caltfornia, Berkeley, also came to Billings for the = 67 this year — came up with matching fundsj &
‘2 committee’s second conference on the SIMMS pro-
ject.alongwmcxarenceMcMastpr assistant vice

‘help buy computers and graphing calculators.
- goal is to have every Montana high school outfitt
with the technolog for t.he pmject by end of f1
yea.rs.

Lastaunmer, 24teachers gameredatthe U
o versity of Montana in Missoula and wrote the

N riculum — 18 modules or units — for the freshm:
. The. committee is spending the weekend re- level math course. Another 32 teachers gathered
and then experiencing the pattern — “that's fun,. . viewing the progress of the SIMMS project so far,  Montana State University in Bozeman for tra
that's creative thinking and we like to do that,”: ‘Jooking at how it's doing in the areas of profession- ~ to teach the new math. And 10 teachers have tai
Burke said. “It gives us a sense of power.”" Andthen “. al development for teachers, curriculum and gov- leave or sabbaticals to continue workmg on

things,” Burke said, By using it to organize infor-
mation, to find patterns in such things as.pop-
uiation growth or the odds of winning the lottery,. .

Program under review

the equations mean something. ... - erament.interdction, and. offering advice for projectall year. _

: T mpmvement. e T T
leing students a clue > ., “Pm really excued ahout ir," Fraser “said ‘Pre-pilot’phase
= “The biggest indictment of our system is how- .mmmm - This year is actually the “pre-pilot” p

theproject,l.ottsaid.toseei!themnﬁcul
works. Next year, the formal pilot for the ni
grade will be conducted at eight schools, while
pre-pilot program will continue as this year’s nir -
graders move on to 10th-grade modules. *-

Dolansa:dxtwasgreatinWood’sclastosee
students using computers, calculators, paper and
", pencil — aﬂt.hetoolstohelpthemsolverealpmb-
‘lems.

“That's something we've got to get acros to

Students leave high school saying, ‘I don’t have a.
Xlue bow to use it (math), so I won't take iti in col-
dege,’ " Burke said.

— Bm‘ke,whoxsmBﬂlingstmsweekeudfora

Meeting of the nine members of the National Advi- *
sory Committee for the Montana project, visited
Lisa Wood's SIMMS class at Senior High on Friday
along with some of the committee members — na-
tional leaders in mathematics selected to heip
-guide and advise local project directors. -

6C

people, that they’re not playing with these things, -

with that deck of cards,” Dolan said. Technology
helps the students solve the problems, but it does
not take away their ability to think,

The SIMMS project has been in the works for

‘Sunday, February 7. 1993 €

This summer, 48 teachers are i
work on writing curriculum, with at least 30 m
beingu'mnedtoteachmwmerswmmmheﬁ
grade curriculum, finish reviewing the ninth-grg
curricuhunandstartonthe llthgrade,Lott

—
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o énd ‘holy wars’ |
'i
'\

over enwronmeni

By NED MARTEL
States News Service

WASHINGTON - A pew com-
mittee i will amplity

Sen Max Baucus’ calls for balance in -

environmental reguiation.

The Montana Democrat has

vowed to “end the holy wars” waged
between environmental activists and
industry lobbyists who crusade be-
fore the Senmate Environment and
Public Works Committee Baucus.
now chairs.
- Over. two decades, panel mem-

- . bers have engaged in regulatory bat-

tles over poilution prevention and
cies protection, fights that have
.s.g.e.-.nv mpd in nolitieal bloodbath.

has reduced its ponuﬂon output.
Trading emissions encourages
technological leaps and links pollut-
jon more directly to corporate bot-
tom lines, proponents say. But many
who live near factories worTy about
increased health hazards and de-

creased property values when their
mdusmalnashbmarepermmed
increase poilution.

" Baucus ties this model to kis io-
terest in coaxing corporatons to
spendmoremmearch‘:xnddevelog
ment, possibly through tax incentiv
com;osedmmennanceCommmee.
where the senator also serves.

. Baucus said his trip to the inter-
nationalEarthSummntmullaSt

summer strengtbmed his rwlve to
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LOYOLA HIGH SCHQOL stf.xdents Ryan Surmi, left, and Bryan Grasseschi use a calculator Friday morning to work
ﬁ:ut a math problem in a pilot program to test a new math curriculum.

s GARY JAHRIG
' =~e Missoulian

““Mathematics is not a spectator scort,”’
waias the banner on the wall of the
omputer lab at Loyola Sacred Heart High
rnool.
~And as students in Mike Trudnowski’s
s _oeriod class will attest, the Loyola
:zcher’s math ciass is no piace for
T “Ctators.

- “*QOther math tzachers just 2xplain it and

expect us to co it,”” said Kara Woodworth,
a 14-year-old freshman. ‘‘But this is more
hands-on. He relates the math to real-world
situations and then we do it.”

““Hands-on’’ is the key phrase when it
comes to describing the curriculum used in
the pilot class at Loyola. As one of 12
experimental classes being taught in the
state this year, the Loyola class is a testing
ground for a new curricuium being
developed in Montana to make mathematics
more appealing to high school students.

ematics

This math class isn’t
just 2 numbers game

Funded by a 39.9 million grant from the
National Science Foundation, the project —
titled the Systematic Initiative for Montana
Mathematics and Science (SIMMS) — is
designed to integrate math with science
concepts to give students a realistic glimpse
of how mathematics is used in the reai
world. The. curriculum for the five-year
project. now in its second year, is being
written by a team of Montana math
teachers with assistance from faculty at the

(Ses MATH, Page A-10)
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University of Mcntana and Mon-
tana State University.

Mignon Waterman, a state sen-
ator from Helena who is handling
public relations for the project,
said the schools participating in
the pilot program were selected on
the basis of diversity.

‘““We have a crosscut of
schools — large and small, mi-
nority and private,” she said.

Along with Loyola, other west-
ern Montana high schools partici-
pating in the pilot program are in
St. Ignatius and Kalispell. Loyola
is the only private school taking
part.

Waterman said the pilot classes
will be closely monitored this year,
with twice as many schools sched-
uled to become involved next year.
The program may aiso be get a
trial next year in the Seattle school
system to find out how it works in
a large, urban market, she said.

Trudnowski, who spent the
summer at UM preparing to teach
the course, said the goal of the
project is to have every school in
Montana using the curriculum by
the year 2000.

“We're developing a curric-
ulum to prepare all of our stu-
dents- coming out of high school
— not just the kids who are going
on to coilege,”” said Trudnowski.
“‘Our objective is to have every
student take four years of inte-
grated math in high school.”

At 8:10 a.m. on Friday, 21
students file into the computer lab
located in the southwest corner of
the third floor of Loyola Sacred
Heart. The class, which meets five
times a week, normally has 24 stu-
dents, but on this cool November
morning, two members are absent
and one shuffles in about 15 min-
utes late.

The majority of the students in
the room are Loyola freshmen,
but the class aiso has five eighth-
graders from Missoula’s St. Jo-
seph School.™ -

“We found out we had five
positions to fill so we opened it up
to some middle school students,’””
Trudnowski said.

Trudnowski is quick to point

out that while many of the stu-
dents in the class perform well in
math, it is .not an honors
program. . -

The students sit in groups of
three or four at six tables, each
equipped with a Macintosh com-
puter. Every student has a Texas
Instrument graphing calculator
supplied by the school, which
Trudnowski said is an essential
component of the new curriculum.

““It gives the student a techno-
logical tool to take home with
them,” Trudnowski said. ‘‘The
kids are going to use a calculator
in the real world, so they must
learn how to use it in class too.””

The first order of business Fri-
day is to go over the previous eve-
ning’s homework assignments.
Trudnowski quickly jars the stu-
dents out of their early morning
slumber, calling on members of
the class to .not only supply
answers, but to relate them to
real-life situations.

*“‘How much is 1.2564 liters?”’
he asks one student. “Could you
drink that much Coke in one sit-
tmg""

The homework assignmcnt
stems from a lesson about oil

spills, one of 18 “modules” in the ‘appreciated the relations

curriculum that teach students a
mixture of aigebra, geometry,
probability, statistics and other
mathematical concepts. Each unit
is designed for students to identify
a reallife- problem and determine
the best method of solving the
problem, using various math con-

cepts.

For the oilspill module,
Trudnowski had his students cre-
ate ‘their own spills using toilet pa-
per and used motor oil. After
letting their experiments sit for 24
hours, the students measured the
spills and graphed the results on
their calculators. Instead of learn-
ing about area and linear relations
through a textbook, the Loyola
students covered the same subject
material through a hands-on
experiment.

“All of a sudden, the real
world is right there on their
desk,”” Trudnowski said.

The rest of the class period
Friday is spent going over com-
puter-produced graphs and linear
equations. As Trudnowski writes
down data on the white board at
the front of the classroom, he
constantly prompts and prods stu-

dents to explain how they came uE\(}-&IwWemcnt Athen, yes, it is :

with their answers.

-idea of working in groups, g

NATE.  27/593

As the 9:05 a.m. bell
signal the end of the
Trudnowski reels off the v
homework assignment, urg
students to continue their £
over the next two days.

“Don’t be a couch pot:
weekend,’’ he calls out as i
dents file out the door. - E

While the program isj i
its infancy stage, early §
from Loyola-students show
already had an effect.

“I had a really hard ti
algebra last year,” said
Turley, a 14-year-old fre:
“But this year I find it
easy.

“Instead of handing
book and working out pr
you get to do different thinzﬁ

Turley also said he lik

Trudnowski said occurs a
percent of the time in this c!/

' “It’s nice to be able to v

. groups because you can hcl?

other out,”” Turley said.

Kara Woodworth saii

real-life  situations that §
emphasized in the class.

“If we can sec it and s
it is and how it grows, to
helps me understand,”
worth said. ‘I enjoy mat!
fun, but it’s more fun whes
have a teacher who can exp!
in real terms.” -

. :

Damon Gordon, a 15-ye
freshman, said his interest ir.|
has increased since erl
Trudnowski’s experimental c:

“This is better becausg
leam more than just doing §§
and division,”” Gordon saic
kind of makes it more enjc
because we get to work with
lators and computers. It's |
funner to do math.”’

As part of the stul
grades, Trudnowski does dai.
weekly assessments to gauge
class member’s improve
While the class is only 3 m?
old, he too believes it has E
success.

“This early in the year, i:;@
define success as excitemen:

~
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Exhibit 4, "Oil: Black Gold", is 26 pages long. The original is stored at
the Historical Society at 225 North Roberts Street, Helena, MT 59620-
1201. The phone number is 444-2694.



"Goals for student performance are shifting from a narrow
focus on routine skills to development of broad-based
mathematical power." (p. 5)

All of today's students must be able to:

«Perform mental calculations and estimates with
proficience.

Decide when an exact answer is needed and when an
estimate will serve the purpose.

«Know which mathematical methods are appropriate in
particular contexts.

*Use a calculator correctly, confidently, and appropriately.

Estimate orders of magnitude to confirm mental or
calculator results.

*Make decisions based upon the collection, representation,
and interpretation of real data.

~*Use tables, graphs, spreadsheets, and statistical techniques
to organize, interpret, and present numerical
information.

«Judge the validity of mathematical and technical
information presented by the media and others.

«Use computer software for mathematical tasks.

Formulate specific questions from vaguely defined
problems.

*Select effective problem-solving strategies. (p. 6)

Mathematical Sciences Education Board, National
Research Council. Counting on You Actions
Supporting Mathematics Teaching Methods.
Washington, D. C.: National Academy Press, 1991.

EXHIBIT
DATE_ 20093




SIMMS OBJECTIVES

. Redesign the 9 - 12 mathematics curriculum using an
integrated interdisciplinary approach for all students.

. Develop and publish curriculum and assessment
materials for grades 9 - 16.

. Incorporate the use of technology in all facets and at
all levels of mathematics education.

. Develop an action plan to increase the participation of
females and Native Americans in mathematics and
science and to increase the number of female and
Native American teachers in these areas.

. Establish new certification and recertification
standards for teachers.

. Redesign teacher preparation programs using an
integrated interdisciplinary approach.

. Develop an extensive inservice program in
mathematics grades 9 - 16 to prepare teachers for
implementation of integrated mathematics programs.

. Develop the support structure for legislative action,
public information, and general education of the
populace necessary for effective implementation of

nEW prograns. EXHIBIT__b
DATE___R+¥"59
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All Students

students who have been denied access in any
way to educational opportunities as well as
those who have not.

students who are African American,
Hispanic, American Indian, and other
minorities as well as those Who are
considered to be a part of the majority.

students who are female as well as those
who are male; and

students who have not been successful in

school and in mathematics as well as those
who have been successful.

EXHIBIT 7
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ASSESSMENT COMMITTEE

Committee Member Work Address Home Address
Joe Dan Austin SIMMS Project 106 East Granite Avenue
(Co-Chair) Department of Mathematical Sciences Apartment B
Montana State University Bozeman, MT 59715
Bozeman, MT 59717 406/587-5379
Fax: 406 /994-3733 406/994-5678

Mary Jean Brod Director of Developmental Mathematics 14201 Hampton Drive
Department of Mathematical Sciences Turah, MT 59825
University of Montana 406/258-6474
Missoula, MT 59812

Fax: 406/243-2674 406/243-6689

Patsy Ann Giese Secondary Education/Foundations of 108 Elliott Drive
Education Department Butler, PA 16001-1118
Slippery Rock University of PA 412/283-6239

Fax: 412/738-2098 Slippery Rock, PA 16057-1326

E-Mail: PAG@SRU.Bitnet 412/738-2317

Jim Hirstein SIMMS Project 415 Crestline Drive

(Co-Chair) Department of Mathematical Sciences Missoula, MT 59803
University of Montana 406/543-4305
Missoula, MT 59812-2313

Fax: 406/243-2674 406/243-2661

E-Mail: HIRSTEIN@selway.umt.edu

Lisa Schiange Kalispell Junior High School - 805 11th Street East
Northridge Heights - Kalispell, MT 59901
Kalispell, MT 59901 406/752-5892
406/756-5030 Main Office

Fax: 406/756-4510 406/756-5050 Math Office

Jon Stannard University of Montana 1452 B Lower Lincoin Hills
Upward Bound Missoula, MT 59801
Missoula, MT 59812 406/721-2333
406-243-2219

Anne Teppo SIMMS Project 1611 Wlllow Way

Fax: 406 /994-3733

Department of Mathematical Sciences
Montana State University
Bozeman, MT 59717-0240
406/994-5679

Bozeman, MT 59715
406/587-1792

Alba Gonzalez Thompson

Fax: 619/594-1581

Center for Research in Mathematics
and Science Education

San Diego State University

6475 Alvarado Road, Suite 206

San Diego, CA 92120

619/594-2363

E-Mail: ATHOM@MATH.SDSU.EDU

8057 Forrestal Road
San Diego, CA 92120
619/287-6705




EXECUTIVE COMMITTEE

Committee Member Work Address Home Address

Glenn Allinger SIMMS Project * 112 Westridge Drive

(PDC Co-Chair) Department of Mathematical Sciences Bozeman, MT 59715
Montana State University 406/586-5757
Bozeman, MT 597170240

Fax: 406/994-3733 406/994-5351

Joe Dan Austin SIMMS Project * 106 East Granite Avenue

(AC Co-Chair) Department of Mathematical Sciences ~ Apartment B
Montana State University Bozeman, MT 39715
Bozeman, MT 59717 406/587-5379

Fax: 406 /994-3733 406/994-5678

Gary Bauer C. M. Russell High School * 125 Riverview 2 East

(SC Chair) 228 17 Avenue Northwest Great Falls, MT 59404
Great Falls, MT 59404 406/453-0623

Fax: 406/791-2347 406/791-2321

Maurice J. Burke SIMMS Project * 304 East Lincoln

(Co-Director, Department of Mathematical Sciences  Bozeman, MT 59715

MDC Co-Chair) Montana State University 406/587-8155
Bozeman, MT 59717-0240

Fax: 406/994-3733 406/994-5344

Kimberley Girard Glasgow High School 11 Parkview *

(Ex~Cfficio, Box 28 Glasgow, MT 59230-2017

President, MCTM) Glasgow, MT 59230 406/228-2370

Fax: 406/228-4061 406/228-2485

James Hirstein SIMMS Project * 415 Crestline Drive

{AC Co-Chair) Department of Mathematical Sciences Missoula, MT 59803
University of Montana 406/543-4305
Missoula, MT 59812-2313

Fax: 406/243-2674 406/243-2661

E-Mail: HIRSTEIN@selway.umt.edu

Larry Kaber Flathead High School 527 West Colorado *

(G & PRC Co-Chair) 644 Fourth Avenue West Kalispell, MT 59901
Kalispell, MT 59901 406/752-1275

Fax: 406/756-4510 406/756-5099

Michelle Lattier Box 95 B.S.H. Box 95 B.S.H.
Clancy, MT 59634 Clancy, MT 59634

Fax: 406/442-8783 406/933-5938 406/933-5938

Karen Longhart SIMMS Project * 90 Konley Drive

(PDC Co-Chair) Department of Mathematical Sciences  Kalispell, MT 59901
University of Montana 406/752-8976
Missoula, MT 59812

Fax: 406/243-2674 406/243-5466

Johnny W. Lott SIMMS Project * 1650 Madeline Avenue

(Co-Director, Department of Mathematical Sciences  Missoula, MT 59801

MDC Co-Chair) University of Montana 406/728-2493

Fax: 406 /243-2674

Missoula, MT 59812
406/243-2696

E-Mail: ma_jwi@selwav.umt.edu
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Dean Preble SIMMS Project * 110 C Julia Martin
Department of Mathematical Sciences Bozeman, MT 39715
Montana State University 406/587-2165
Bozeman, MT 59717-0240
Fax: 406/994-3733 406/994-5678
Terry Souhrada SIMMS Project * 258 Clearview Drive
Department of Mathematical Sciences  Polson, MT 59860
University of Montana 406/883-4752
Missoula, MT 59812-2313
Fax: 406/243-2674 406/243-5386
Mignon Waterman State Senator 530 Hazelgreen *
(Co-Chair) State Capitol Helena, MT 359601
Fax: 406/442-8783 Helena, MT 59620 406/442-8643
Gerry Wheeler Department of Physics * 407 South Third
(Science Director) Montana State University Bozeman, MT 59715

Bozeman, MT 59717
406/994-3614

* Preferred Mailing Address

QI



GOVERNMENT & PUBLIC RELATIONS

COMMITTEE

Committee Member Work Address Home Address

Jim Burrington Burrington Insurance Agency 1519 Mineral Road *
600 North Park Avenue Helena, MT 59601
Helena, MT 59601 406/442-4147

Jean Curtiss 1419 Howell Street 1419 Howell Street
Missoula, MT 59802 Missoula, MT 59802
406/721-1705 406/721-1705

Loran Frazier One South Montana Avenue 15 Forest Park Estates
Helena, MT 59601 Clancy, MT 59634

Fax: 406/442-2518 406/442-2510 406/933-5786

Gail Davenport Gray Office of Public Instruction Four David Court
State Capitol Helena, MT 59601
Helena, MT 59620 406/442-2632
406/444-2089

Stacy Jovick 410 South Eighth 410 South Eighth
Livingston, MT 59047 Livingston, MT 59047

Fax: 406/222-3067 406/222-3407 406/222-3407

Larry Kaber Flathead High School 527 West Colorado

(Co-Chair) 644 Fourth Avenue West Kalispell, MT 59901
Kalispeil, MT 59901 406/752-1275

Fax: 406/756-4510 406/756-5099

Michelle Lattier Box 95 B.S.H. Box 95 B.S.H.
Clancy, MT 59634 Clancy, MT 359634

Fax: 406/442-8783 406/933-5938 406/933-5938

Pat Lopach Govemor’s Office, Capitol Station
Helena, MT 59620 406/444-5516

Alan D. Nichoeison Box 472 One Quarry Lane
Helena, MT 59624 Helena, MT 59601

Fax: 406/443-2161 406/443-2160 406/443-5761

Angela Russell 104 Broadway Box 333
Suite 301 Lodge Grass, MT 59050

Billings, MT 59101
406/245-7990

406/639-2947

David L. Toppen

Executive Associate Commissioner

Seven Clear Lake Drive

of Higher Education Butte, MT 59701
2500 Broadway 406/494-5118
Helena, MT 59620

Fax: 406/444-0684 406/444-6570

Mignon Waterman State Senator 530 Hazelgreen *

(Co-Chair) State Capitol Helena, MT 59601

Fax: 406/442-8783

Helena, MT 59620

406/442-8648

Elizabeth Wing Spooner

Fax: 406/496-5099

Public Safety & Education
Montana Power

40 East Broadway

Butte, MT 59701
406/723-5421 extension 2253

Route 3, Box 237 Rocker
Butte, MT 59701
406/782-5121

* Preferred Mailing Address
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MATERIALS DEVELOPMENT

COMMITTEE

Committee Member Work Address Home Address
Trivian Adams St. Labre Indian School Box 132 *
Ashland, MT 59003 Ashland, MT 59003
Fax: 406/784-2199 406/784-2347 406/782-5121
Bob Briggs Office of Public Instruction 697 John G. Mine Road
Science Specialist Helena, MT 59601
State Capitol
406/444-4439
Maurice J. Burke SIMMS Project * 304 East Lincoln
(Co-Chair) Department of Mathematical Sciences Bozeman, MT 59715
Montana State University 406/587-8155
Bozeman, MT 59717-0240
Fax: 406 /994-3733 406/994-5344
Johnny W. Lott SIMMS Project * 1650 Madeline Avenue
(Co-Chair) Department of Mathematical Sciences Missoula, MT 59801
University of Montana 406/728-2493

Fax: 406/243-2674

Missoula, MT 59812-2313
406/243-2696 or 6142

Laurie Paladichuk 20 South Center 1519 North Jordan *
Miles City, MT 59301 Miles City, MT 59301

Fax: 406/232-4923 406/232-4920 406/232-2784

Dean Preble SIMMS Project * 110 C Julia Martin
Department of Mathematical Sciences Bozeman, MT 59715
Montana State University - 406/587-2163
Bozeman, MT 59717-0240

Fax: 406/994-3733 406/994-5678

Richard T. Seitz Helena High School 401 North Montana *
1300 Billings Avenue Helena, MT 59601
Helena, MT 39601 406/443-5181

Fax: 406/442-5701 406/442-8090

Terry Souhrada SIMMS Project * 258 Clearview Drive

Department of Mathematical Sciences

Polson, MT 59860

University of Montana 406/883-4732
Missoula, MT 59812-2313

Fax: 406/243-2674 406/243-5386

E. Otis Thompson Western Montana College 1025 Fox Farm Road *
Mathematics Department Dillon, MT 59725

Fax: 406 /683-7493

710 South Atlantic
Dillon, MT 59725-3598
406/683-7272

406/683-5005

Marie Vanisko

Fax: 406 /4474533

Carroll College
Mathematics Department
Helena, MT 59625
406/447-4451 or 4300

1600 Virginia Dale *
Helena, MT 59601
406/443-3781

* Preferred Mailing Address



NATIONAL ADVISORY COMMITTEE

Committee Member Work Address Home Address
Jane Armstrong Policy Studies Education Commission 479 Muirfield Court
: Director Louisville, CO 80027

707 17th Street, Suite 2700 303/666-6363
Denver, CO 80202

Fax: 303/296-8330 303/299-3600

Rick Billstein STEM Project 126 Hillcrest Drive
Department of Mathematical Sciences Missoula, MT 59803
University of Montana 406/549-0525
Missoula, MT 59812

Fax: 406/243-2696 406/243-2659

Dan Delan PIMMS Six Shadow Lane
A-110 Butterfield Cromwell, CT 06416
Wesleyan University 203/635-9549
Middletown, CT 06459

Fax: 203/343-3931 203/347-9411 extension 2501 or 2688

Sherry Fraser University of California at Berkeley 23 St. Jude
Lawrence Hall of Sdence Mill Valley, CA 94941

Fax: 510/643-5757

Berkeley, CA 94720
510/642-0812

415/383-3107

Shirley A. Hill

Fax: 816/235-5270

- University of Missouri at Kansas City

5100 Rockhill Road
309 Education

Kansas City, MO 64110
816/235-2472

Harvey B. Keynes

Fax: 612/626-2017

University of Minnesota
School of Mathematics

206 Church Street SE

127 Vincent Hall
Minneapolis, MN 55455-0487
612/625-2861

5200 Hampshire Drive
Minneapolis, MN 55419
612/825-1645

Clarence C. McMaster II, CFP

Metropolitan Life Insurance Company
One Madison Avenue, Area 3G

New York, NY 10010

431 East 20th Street #7C
New York, NY 10010-7509
212/475-7022

Fax: 212/447-1190 212/578-6437

Tom Seidenberg Phillips Exeter Academy PEA Box 1153
Exeter, NH 03833 Exeter, NH 03833

Fax: 603 /778-9563 603 /772-4311 extension 256 603/778-7248

Lee V. Stiff

Fax: 919/515-7634

North Carolina State University

Department of Mathematics and Science Education

326 Poe Hall, Box 7801
Raleigh, NC 27695-7801
919/515-6909

[@)



PROFESSIONAL DEVELOPMENT

COMMITTEE

EXHIBIT.

g

DATE

9 -1 <43

Committee Member Work Address Home Address

Glenn Allinger SIMMS Project * 112 Westridge Drive

(Co-Chair) Department of Mathematical Sciences Bozeman, MT 59715
Montana State University 406/586-5757
Bozeman, MT 59717-0240

Fax: 406/994-3733 406/994-5351

Lyle Andersen SIMMS Project * Eight Gardner Park Drive
Department of Mathematical Sciences Bozeman, MT 59715
Montana State University 406/586-0678
Bozeman, MT 59717

Fax: 406/994-3733 406/994-5331

Jack Beal University of Washington * 19026 107th Place NE
Department of Curriculum/Instruction Bothell, WA 98011
122 Miller Hall, DQ-12 206/486-6143
Seattle, WA 98195

Fax: 206/543-8439 206/543-6636

Pat Lamphere University of Montana * P.O. Box 8102

‘ School of Education Missoula, MT 59807

Liberal Arts 112 406/543-8163
Missoula, MT 59812 B

Fax: 406/243-4908 406/243-6052

Karen Longhart SIMMS Project * 90 Konley Drive

(Co-Chair) University of Montana Kalispell, MT 59901
Department of Mathematical Sciences  406/752-8976

" Missoula, MT 59812-2313

Fax: 406/243-2674 406/243-5466

Richard A. Menger Baker High School * P.O. Box 667
Biology Department Baker, MT 59313-0667
Box 659 406/778-2004

Fax: 406 /778-2785 or 2235

Baker, MT 39313
406/778-3329

Dixie Metheny

Fax: 406/657-2051

1500 North 30th Strest
Billings, MT 59101
406/657-2970

2565 Avalon Road *
Billings, MT 59102
406/652-5596

Deanna Parisian

P.O. Box 2429 GFPS
Great Falls, MT 59403
406/791-2212

#15 Sun Loop Lane *
Great Falls, MT 59401
406/965-3881

Gary Ramsey

Colstrip High School *
Box 120 ’
Colstrip, MT 59323
406/748-2920

Box 2371
Colstrip, MT 59323
406/748-2825

Virginia Sluiter

Northern Montana College
Department of Science/Mathematics
Havre, MT 59501

406/265-4135

Box 192 *
Hingham, MT 59528

* Preferred Mailing Address
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STEERING COMMITTEE

Committee Member Work Address Home Address

Gary Bauer CM. Russell High School 125 Riverview 2 East *
228 17 Avenue Northwest Great Falls, MT 59404

(Co-Chair) Great Falls, MT 59404 406/453-0623

Fax: 406/791-2347 406/791-2321

Cynthia S. Baumann Garfield School 1118 West Water *
415 East Boulevard Lewistown, MT 59457
Lewistown, MT 59457 406/538-2639
406/538-2366

Sue Dolezal Sentinel High School 5522 Klements Lane *
901 South Avenue West Florence, MT 59833
Missoula, MT 59801 406/273-2559
406/728-2403

Kimberiey Girard Glasgow High School 11 Parkview *
Box 28 Glasgow, MT 59230-2017
Glasgow, MT 59230 406/228-2370

Fax: 406/228-4061 406/228-2485

Pat Callbeck Harper Office of Public Instruction
Gender Equity Specialist
State Capitol

. Helena, MT 59620

Fax: 406 /444-3924 406/444-1952

George Kerscher P.O. Box 7068 (mailing) * 1203 Pineview Drive
127 North Higgins Avenue Missoula, MT 59802
Suite 202 (location) 406/549-6649
Missoula, MT 59807

Fax: 406/728-6331 406/728-7201

Pat Lopach

Governor’s Office, Capitol Station
Helena, MT 59620 406/444-5516

Diana Oldham

Fax: 406 /444-3924

Office of Public Instruction
State Capitol

Helena, MT 59620
406/444-4436

Michael Oliver

Fax: 202/357-1141

Program Director, SSI
National Science Foundation
1800 G Street, NW, Room 635
Washington, DC 20550
202/357-7073

Wayne J. Stein

Fax: 406/994-3733

2-152 Wilson/CNAS
Montana State University
Bozeman, MT 59717
406/994-3881

Patrick Weasel Head

Fax: 406/994-5559

307 Culbertson Hail

P.O. Box 128

ASSIST Program
Montana State University
Bozeman, MT 59717-0128
406/994-5584

* Preferred Mailing Address
** EXECUTIVE COMMITTEE MEMBERS ARE ALSO MEMBERS OF THE STEERING COMMITTEE **



CURRICULUM & ASSESSMENT WRITERS

Fax: 406/791-2347

406/791-2321

‘Writer Work Address Home Address

Summer 1992 at Missoula

Shirley Bagwell Lincoln County High School Route 1, Box 258 *
1233 Huntsville Highway Fayetteville, TN 37334
Fayetteville, TN 37334 615/433~4071
615/433-6505

Gary Bauer C.M. Russell High School * 125 Riverview 2 East
228 17 Avenue Northwest Great Falls, MT 59404
Great Falls, MT 59404 406/453-0623

Patty Bean SIMMS Project P.O. Box 4093 *
Department of Mathematical Sciences Bozeman, MT 39772
Montana State University 406/388-0148
Bozeman, MT 59717-0240

Fax: 406/994-3733 406/994-5679

Kyle Boyce SIMMS Project One Lincoln Hiils Drive *
Department of Mathematical Sciences Missoula, MT 59802
University of Montana 406/728-6753
Missoula, MT 59812

Fax: 406/243-2674 406/243-5389 -

Randy Carspecken SIMMS Project 104 Railway Street *
Department of Mathematical Sciences Whitefish, MT 59937
University of Montana 406/862-6403

Fax: 406/243-2674

406/243-5389

John A. Carter

Community High School District 494
326 Joliet Street

187 Ingalton Avenue *
West Chicago, IL 60183-22C7

West Chicago, IL 60185 708/231-3369
Fax: 708/293-8120 708-231-0880 extension 8104
Bill Chalgren Libby Senior High School P.O. Box 583 *
150 Education Way Libby, MT 59923
Libby, MT 59923 406/293-7006
Fax: 406/293-6060
Harold “Ted” Dreith Clear Creek Secondary School 1828 County Road 308 *
P.O. Box 3369 Idaho Springs, CO 80452
Idaho Springs, CO 80452 303/567-2930
303/567-0161 303/567-4461
Bonnie Eichenberger SIMMS Project 2811 Langohr Avenue *
Department of Mathematical Sciences Bozeman, MT 39715
Montana State University 406/586-5798
Bozeman, MT 59717-0240
Fax: 406 /994-3733 406/994-5679
Janet Higgins Saco Schools P.O. Box 385 *
P.O. Box 298 Saco, MT 59261
Saco, MT 59261 406/527-3301
Fax: 406/527-3479 406/527-3531

\(0)



Alexander “Sandy” Johnson Flathead High School 928 Second Avenue West *
644 Fourth Avenue West Kalispell, MT 59901
Kalispell, MT 59901 406/752-6792

Fax: 406 /7564510 406/756-5099

Karen Longhart SIMMS Project 90 Konley Drive *
Department of Mathematical Sciences  Kalispell, MT 59901
University of Montana 406/752-8976
Missoula, MT 59812-2313

Fax: 406/243-2674 406/243-5466

Michael A. Lundin SIMMS Project * 620 Beverly
Department of Mathematical Sciences Missoula, MT 59801
University of Montana 406/549-9575

Fax: 406/243-2674 406/243-2696

Anne Merrifield Box 296 Box 321 *

Fax: 406 /895-2466

Outlook, MT 59252
406/895-2465

Outlook, MT 59252
406/895-2287

Dean Preble SIMMS Project * 110 C Julia Martin
Department of Mathematical Sciences  Bozeman, MT 59715
Montana State University 406/587-2163
Bozeman, MT 59717-0240

Fax: 406/994-3733 406/994-5678

Darlene Pugh Malta Public Schools Box 662 *
Box 670 Malta, MT 59538

g Malta, MT 59538 406/654-1400

Fax: 406/654-2226 406/654-2225

Terry Souhrada SIMMS Project . 258 Clearview Drive *
Department of Mathematical Sciences  Polson, MT 59860
University of Montana 406/883-4732
Missoula, MT 59812

Fax: 406/243-2674 406/243-5389 -

Paul Swenson SIMMS Project 613 West Harrison *
Department of Mathematical Sciences  Bozeman, MT 59715
Montana State University 406,/587-5269

Fax: 406/994-3733 406/994-5679

Mike Trudnowski Loyola Sacred Heart High School * 4271 Wild Fox
320 Edith Street Missoula, MT 59802
Missoula, MT 59801 406/549-6579
406/549-6101

Deanna Turley Blue Sky School District 90 - K Box 46 *
Box 97 Rudyard, MT 59540
Rudyard, MT 59540 406/355-4369

406/355-4532 406/355-4460

Karen Umbaugh Sentinel High School 7460 Rattlesnake Guich *
901 South Avenue West Missoula, MT 59802
Missoula, MT 59801 406/728-0754

Fax: 549-0449 406/728-2403

Teri Willard SIMMS Project 212 Bridger View *
Department of Mathematical Sciences  Belgrade, MT 59714
Montana State University 406/388-4057

Fax: 994-3733

Bozeman, MT 59717-0240
406/994-5679

10



LA R I Ry oy )

DATE 2-15-93

SB
Lisa Wood Billings Senior High School 729 Avenue B#E *
425 Grand Avenue Billings, MT 59101
Billings, MT 59101 406/245-0722
Fax: 406 /255-3521 406/255-3630
Steve Yockim Sidney High School 1049 Safflower *
1012 Fourth Avenue SE Sidney, MT 59270
Sidney, MT 59270 406/482-2365
Fax: 406/482-2481 406/482-2330
Academic Year 1992 at Missoula
Kyle Boyce SIMMS Project One Lincoln Hills Drive *
Department of Mathematical Sciences Missoula, MT 59802
University of Montana 406/728-6753
Missoula, MT 59812-2313
Fax: 406/243-2674 406/243-5389
Clay Burkett SIMMS Project 6100 Longview *
Department of Mathematical Sciences Missoula, MT 59803
University of Montana 406/251-2268
Missoula, MT 59812
Fax: 406/243-2674 406/243-5389
Randy Carspecken SIMMS Project 104 Railway Street *
Department of Mathematical Sciences Whitefish, MT 59937
University of Montana 406/862-6403
, Missoula, MT 59812-2313
Fax: 406/243-2674 406/243-5389
Terry Souhrada SIMMS Project * ) 258 Clearview Drive
Department of Mathematical Sciences  Polson, MT 59860
University of Montana 406/883-4732
Missoula, MT 59812
Fax; 406/243-2674 406/243-5389 -
David (Pete) Stabio SIMMS Project 130 West Kent #28 *
Department of Mathematical Sciences Missoula, MT 59801
University of Montana 406/542-7627
Missoula, MT 59812-2313
Fax: 406/243-2674 406/243-5389
Academic Year 1992 at Bozeman
Patty Bean SIMMS Project P.O. Box 4093 *
Department of Mathematical Sciences Bozeman, MT 59772
Montana State University 406/388-0148
Bozeman, MT 59717-0240
Fax: 406/994-3733 406/994-5679
Bonnie Eichenberger SIMMS Project 2811 Langohr Avenue
Department of Mathematical Sciences  Bozeman, MT 59715
Montana State University 406/586-5798
Fax: 406 /994-3733 Bozeman, MT 59717-0240
406/994-5679
Dean Preble SIMMS Project * 110 C Julia Martin
Department of Mathematical Sciences  Bozeman, MT 59715
Montana State University 406/587-2163
Bozeman, MT 59717-0240
Fax: 406/994-3733 406/994-5678
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Paul Swenson SIMMS Project 613 West Harrison *
Department of Mathematical Sciences Bozeman, MT 59715
Montana State University 406/587-5269

Fax: 406/994-3733 406/994-5679

Teri Willard SIMMS Project 212 Bridger View *
Department of Mathematical Sciences Belgrade, MT 59714
Montana State University 406/388-4057
Bozeman, MT 59717-0240

Fax: 406/994-3733 406/994-5679

*Preferred Mailing Address

p—t
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TEACHER/LEADERS

Teacher Leader Work Address Home Address

Carl Anderberg Montana State University 402 1/2 South 14th *
Mathematics Department Bozeman, MT 59715
Bozeman, MT 59717-0240 406/587-5586

Fax: 406/962-3958 406/994-3601

Staci Auck Flathead High School 1313 7th Avenue West*
644 Fourth Avenue West Kalispell, MT 59901
Kalispell, MT 59901 406/257-1448

Fax: 406 /7564510 406/756-5099

Bruce N. Bell Whitehall High School P.O. Box 345*
P.O. Box 400 Whitehall, MT 59759
Whitehall, MT 59759 406/287-5672

Fax: 406/287-3843 406/287-3862

Larry Boettcher Conrad High School 304 South Virginia*
215 South Maryland Conrad, MT 59425
Conrad, MT 59425 406/278-3925

Fax: 406/278-3806 406/278-3285

Ruth Brocklebank Skyview High School 2606 Missouri*
1775 High Sierra Boulevard Billings, MT 59102
Billings, MT 59105 406/245-4047

Fax: 406 /255-3507

406/255-3650

Terri Dahl

Fax: 406/791-2352

Charles M. Russell High School*
228 17th Avenue NW

Great Falls, MT 59404
406/791-2387

Carter, MT 59420
406/734-5482

Kathje Dalton Valier High School Box 423*
Box 528 Valier, MT 59486
Valier, MT 59486 406/279-3737

Fax: 406/279-3764 406/279-3613

Wendy Driscoll Helena High School 809 Hauser Boulevard*
1300 Billings Helena, MT 59601
Helena, MT 59601 406/442-6863

Fax: 442-5701 406/442-8090

Terry Eichelberger Harrison Public School P.O. Box 1*
Box 7 Harrison, MT 59735
Harrison, MT 59735 406/685-3268

Fax: 406/685-3430 406/685-3428

Jason Fantz Saco Schools Box 174*
Box 174 Saco, MT 59261
Saco, MT 59261 406/527-3527

Fax: 406/527-3479 406/527-3221

Todd Fife Capitol High School 1506 Broadwater Circle*
1300 Billings Avenue Helena, MT 59601

Fax: 406 /442-5701

Helena, MT 59601-3981
406/442-8050

406/442-5661

-3
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Gerald Fisher

Billings West High School 3908 Palisades Park*
2201 St. Johns Avenue Billings, MT 59102
Billings, MT 59102 406/656-3572

Fax: 406/255-3520 406/255-3670

Scott E. Francis Manhattan High School P.O. Box 220*
P.O. Box 425 Manhattan, MT 59741
Manhattan, MT 59741 406/284-6843
406/284-3341

Bob Hogemark Park City Public Schools 422 Second Street SW*
Box 278 Park City, MT 59063
Park City, MT 59063 406/633-2571

Fax: 406/633-2913 406/633-2350

Sherry Horyna Grass Range Public Schools General Delivery*
P.O. Box 58 Roy, MT 59471
Grass Range, MT 59032 406/464-5651
406/428-2341

Keith Ivers Thompson Falls Public Schools Box 642*
P.O. Box 129 Thompson Falls, MT 59873
Thompson Falls, MT 59873 406/827-4882
406/827-3541

Pam Koterba Ryegate Schools P.O. Box 448*
P.O. Box 129 Harlowton, MT 59036
Ryegate, MT 59074 406/632-5881

Fax:406/568-2528

406/568-2211

Janet Kuchenbrod

Flathead High School 722 Comnd D Five-Green-Place(Temp)*
644 Fourth Avenue West W 5990 Whitefish, MT 59937

Kalispell, MT 59901 406/862-2649 (Temp)
Fax: 406,/756-4510 406,/756-5075 277 -2]%0
Peggy A.Lynn SIMMS Project P.O. Box 1185*

Department of Mathematical Sciences

W Yellowstone, MT 59758

Montana State University 406/646-9756
Bozeman, MT 59717-0240

Fax: 406/994-3733 406/994-5679

Robert Mahon Corvallis High School P.O. Box 363"
Box 133 Hamilton, MT 59840
Corvallis, MT 59828

Fax: 406/961- 406/961-3201

Mary Ann Miller Skyview High School 866 WI*
1775 High Sierra Huntley, MT 59037
Billings, MT 59105 406/967-3851

Fax: 406 /255-3507 406/255-3650 ’

Mindy Obert Sweet Grass County High School Box 1365*
Box 886 Big Timber, MT 59011
Big Timber, MT 59011 406/932-4594
406/932-5993

Laurie Paladichuk Custer County District High School 1405 North Jordan*
20 South Center Miles City, MT 59301
Miles City, MT 59301 406/232-2784

Fax: 406/232-4923

406/232-4920




EXHIBIT ¥

DATE__ 2-15497
S8

Roger Patterson Powder River High School*
Box 500
Broadus, MT 59317

Fax: 406 /436-2660 406/436-2658

Michael H. Peek J - I Public Schools Box 125*
Box 227 Joplin, MT 59531
Joplin, MT 59531 406/292-3397

Fax: 406/292-3699 406/292-3286

Arthur R. Perleberg Powder River High School Box 46*

' 500 North Trautman Broadus, MT 59317

Broadus, MT 59317 406/436-2332

Fax: 406/436-2660 406/436-2658

Margaret Plouvier Billings West High School 671 Javelin Circle*
2201 St. Johns Avenue Billings, MT 59102
Billings, MT 59102 406/652-5462

Fax: 406/255-3520 406/255-3670

Barry D. Pollington Charles M. Russell High School 817 36th Avenue NE*
228 17th Avenue NW Great Falls, MT 59404
Great Falls, MT 59404 406/727-5128

Fax: 406/791-2352

406/791-2387

Gary Ramsey

Colstrip Public Schools
District No. 19/Rosebud County

P.O. Box 2371*
Colstrip, MT 59323

P.O. Box 159 406/748-2825
, Colstrip, MT 59323

406/748-2268 406/748-2271

Todd J. Robins Flathead High School 765 Shadow Lane*
644 Fourth Avenue West Kalispell, MT 59901
Kalispell, MT 59901 406/756-1774

Fax: 406/756-4510 406/756-5075

Lisa Schlange Kalispell Junior High* 805 11th Street East
Northridge Heights Kalispell, MT 59901

» Kalispell, MT 59901 406/752-5892

Fax: 406/756-4510 406/756-5030 or 5050

Ron Shumway Glasgow High School 71 Lomond*
P.O. Box 28 Glasgow, MT 59230
Glasgow, MT 59230 406/228-4261

Fax: 406/228-4061

406/228-2485

*Preferred Mailing Address



RESEARCH ASSISTANTS

Research Assistant Work Address Home Address

Missoula

Michael Lundin SIMMS Project 620 Beverly
Department of Mathematical Sciences Missoula, MT 59801
University of Montana 406/549-9575

Fax: 406/243-2674

Missoula, MT 59812
406/243-2696

Angelique Pflueger SIMMS Project 106 Knowles #1
Department of Mathematical Sciences Missoula, MT 59801
University of Montana 406/549-6378
Missoula, MT 59812

Fax: 406/243-2674 406/243-2696

Barbara Zuuring SIMMS Project 805 Continental Way
Department of Mathematical Sciences  Missoula, MT 59801
University of Montana 406/721-2586
Missoula, MT 59812

Fax: 406/243-2674 406/243-2696

Research Assistant

Bozeman

Birdie Dapples SIMMS Project 201 Nelson Story Tower

Fax: 406/994-3733

Department of Mathematical Sciences
Montana State University °
Bozeman, MT 59717-0240
406/994-5679

Bozeman, MT 59715
406/586-7293

Doug Daenzer

SIMMS Project .
Department of Mathematical Sciences
Montana State University

© 214 West Cottonwood

Bozeman, MT 59715
406/585-8288

Bozeman, MT 59717-0240

Fax: 406/994-3733 406/994-5679

Peggy A. Lynn SIMMS Project P.O. Box 1185
Department of Mathematical Sciences W Yellowstone, MT 59758
Montana State University 406/646-9756

Fax: 406/994-3733

Bozeman, MT 59717-0240
406/994-5679
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ADMI

NISTRATIVE SUPPORT

Office Personnel Work Address Home Address
Bozeman
Annette Barber SIMMS Project Bozeman, MT
Administrative Assistant Department of Mathematical Sciences  406/586-4769
Montana State University
Bozeman, MT 59717-0240
Fax: 406/994-3733 406/994-5330
Susan Winking SIMMS Project Bozeman, MT
Word Processor Department of Mathematical Sciences  406/284-3159
Montana State University
Bozeman, MT 59717-0240
Fax: 406/994-3733 406/994-5330
Office Personnel Work Address Home Address
Missoula
Kathy Thompson SIMMS Project 317B Sisson Apartments
Administrative Assistant Department of Mathematical Sciences  Missoula, MT 59801

Fax: 406/243-2674

University of Montana
Missoula, MT 59812-2313
406/243-26%6

406/721-3198

Michelle Balaguy
Word Processor

Fax: 406 /243-2674

SIMMS Project

Department of Mathematical Sciences
University of Montana

Missoula, MT 59812-2313
406/243-26%96

123 Turner Court #2
Missoula, MT 59802
406/543-5511
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TECHNOLOGY GRANT RECIPIENTS

(Cross-Referenced to Contact Person)

School/Status Address Contact Person
Arlee High School P.O.Box 37 Dr. Gayle Crane
Affiliated Arlee, MT 59821

406/726-3216
Bainville High School 409 Tubman Street Wendy Lindrig
Affiliated Box 177

Bainville, MT 59212

406/769-2321
Belgrade High School Box 166 Earlene Hemmer
Affiliated Belgrade, MT 59714

406/388-4224
Belt High School Box 197 Daryl Bertelsen
Participating Belt, MT 59412

406/277-3351
Billings Central Catholic Three Broadwater Avenue Ron Nistler
High School Billings, MT 59101
Participating 406/245-6651
Billings Senior High School = 425 Grand Avenue Lisa Wood
Model _Billings, MT 59101

406/255-3630 =
Billings Skyview High School 1775 High Sierra Boulevard - Ruth Brocklebank
Participating Billings, MT 59101

406/255-3650
Billings West High School 2201 St. Johns Avenue Jerry Fisher
Participating Billings, MT 59101

406/255-3670
Big Sky High School 3100 South Avenue West Jerry Neff
Affiliated Missoula, MT 59801 406/728-2400

406/723-2401
Blue Sky/Rudyard P.O. Box 129 Joe Jurenka
Affiliated Rudyard, MT 39540

406/355-4481
Bridger High School Box AM Clifford Knighton
Participating Bridger, MT 59014

406/662-3533
Butte Public High School 401 South Wyoming Daniel Peters
Participating Butte, MT 59701

406/7234312
Carter County High School Box 273 Pat Mauch
Affiliated Ekalaka, MT 59324

406/775-6299
Charles M. Russeil Box 2429 Gary Bauer

High School Great Falls, MT 59403
Model 406/791-2387
Choteau High School Box 857 Norm Kamrud
Participating Choteau, MT 59422
406/466-5303
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Helena High School P.O. Box 5417 Wendy Driscoll
Participating Helena, MT 59604

406/442-8090
Hellgate High School 900 South Higgins Avenue Kyle Boyce (on leave UM)
Affiliated Missoula, MT 59801

406/728-2402
Highwood High School R.R.Box 1 Jeffrey Blessum
Affiliated Highwood, MT 59450

406/733-2081
Hinsdale High School P.O. Box 398 Anna Berg
Participating 600 North Montana

Hinsdale, MT 59241

406/364-2314
Hot Springs High School Drawer T Mike McCarthy
Participating Hot Springs, MT 59845

406/741-2962
Joliet High School Drawer G Carl Anderberg (on leave MSU)
Participating Joliet, MT 55041

406/994-5330
Libby High School 150 Education Way William Chalgren
Participating Libby, MT 59923

406/293-8802
Loyola Sacred Heart 320 Edith Mike Trudnowski
High School Missoula, MT 59801
Model 406/549-6101
Melstone High School Box 97 Bryan Stormer
Participating Melstone, MT 59054

406/358-2352
Moore High School P.O. Box 1 . Linda Roche
Participating Moore, MT 59464

406/374-2231
Mountain View High School 2260 Sierra Road East George Unger
Affiliated Helena, MT 59601

406/458-9016
Nashua High School Box 170 Shirley Ferguson
Participating Nashua, MT 59248

406/746-3411
Park City High School P.O. Box 278 Bob Hogemark
Model Park City, MT 59063

406/633-2350
Plains High School Box 549 James French
Affiliated Plains, MT 59859

406/826-3666
Plenty Coups High School P.O. Box 229 Daniel Sybrant
Participating Pryor, MT 59066

406/259-7329
Powder River County District 500 North Trautman Roger Patterson
High School Broadus, MT 59317
Model 406/436-2658
Power High School P.O. Box 155 Carla Pfeifle
Affiliated Power, MT 59468

406/463-2251




Colstrip High School Box 159 Gary Ramsey
Model Colstrip, MT 59335

406/748-2920
Columbia Falls High School = P.O. Box 1259 Dave Shaffer
Participating Columbia Falls, MT 59912

406/892-6500
Conrad High School 215 South Maryland Larry Boettcher
Participating Conrad, MT 59475

406,278-3285
Corvallis High School P.0O. Box 700 Dale Campbell
Participating Corvallis, MT 55323

406/961-3201
Culbertson High School Box 316 Jerry Jennex
Affiliated Culbertson, MT 35218-0516

406/787-6241
Custer County District 1519 North Jordzn Laurie Paladichuk
High School Miles City, MT 25301
Model 406. 232-£920
Custer Public High School Custer, MT 3902: Louise Jenkins
Affiliated 406. 356~+117
Cut Bank High School 101 Third Avenuz SE Lynda Kay Johnson
Affiliated Cut Bank, MT 35227

406. 373-3629
Dodson High School P.O. Box 228 Nellie Sherman
Participating Dodson, MT 595_4 Robert Hicks

406. 3834561
Flathead High School 644 Fourth Averze West Staci Auck
Model Kalispell, MT 5%=11

406 756-3099 :
Frenchtown High School Box 117 Michael Nicosia
Affiliated Frenchtown, M~ 79834

406/ 626-3222
Hamilton High School P.O. Box 980 Sue Brown
Participating Hamilton, MT 3340

406 - 363-2021
Hardin High School Roum 1, Box 10¢: Rodnev Svee
Participating Harcin, MT 59039707

406 565-1208
Harlem High School P.C. Box 339 Donald Wetzel
Participating Hariem, MT 595220339

406 353-2289
Hays/Lodge Pole High School P.C. Box 110 Leo Beardsiey
Participating Havs, MT 39527

406 573-3120
Headwaters Academy 418 Vest Garfie:2 Timothy Tate

Participating

Bozzman, MT 35775
406 385-6¢97

Helena Capital High School
Participating

35 >outh Rodne
Heizna, MT 596"
406 H2-84800

Erv Winslow
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Reed Point High School P.O. Box 338 Pete Rasmussen
Affiliated Reed Point, MT 59069

406/326-2245
Saco High School Box 298 Janet Higgins
Model Saco, MT 59261

406/527-3531
Seeley Swan High School Seeley Lake, MT 59868 Jerry Neff
Affiliated 406/677-2224 406/728-2400
Sentinel High School 915 South Avenue West Karen Umbaugh
Participating Missoula, MT 59801

406/728-2403
St. Ignatius High School P.O. Box 400 Tim Skinner
Participating St. Ignatius, MT 59865

406/745-3811
St. Labre Catholic School Ashland, MT 59003 Russell Alexander
Participating 406/784-2347
St. Regis High School Drawer K Chuck Myers
Model St. Regis, MT 59866

406/649-2311
Stanford High School Box 506 Fred Koontz
Affiliated Stanford, MT 59479

406/566-2265
Superior High School P.O. Box 400 Fred Maker
Participating Superior, MT 59872

406/822-4851
Sweet Grass County P.O. Box 886 Mindy Obert
High School Big Timber, MT 59011
Model 406/932-5993
Troy High School P.O. Box Drawer 0 Douglas Reisig
Participating Troy, MT 59935

406/295-4520
Valier High School P.O. Box 528 Kathje Dalton
Participating Valier, MT 59486

406/279-3613
West Yellowstone P.O. Box 460 Peggy Lynn (on leave MSU)
High School West Yellowstone, MT 59758
Participating 406/994-5330
Whitefish High School 600 East Second Street Kate Linderman
Participating Whitefish, MT 59937

406/862-2588
Whitehall High School P.O. Box 400 Bruce Bell
Participating Whitehall, MT 59759

406/287-3862
Winifred High School Box 109 Barb Solf
Participating Winifred, MT 59489

406/462-5490
Wolf Point High School 220 Fourth Avenue South Robert Joscelyn
Participating Wolf Point, MT 59201

406/653-1200
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Overall Goal of SIMMS
Project

‘Help students
learn to make
mathematically
informed
decisions!
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NATIONAL SCIENCE FOUNDATION
1800 G STREET, N.W.
WASHINGTON, D.C. 20550

Statewide Systemic Initiatives
February 5, 1993

Dr. Johnny Lott

Department of Mathematical Sciences
University of Montana

Missoula, MT 59812

Dear Dr. Lott,

It has come to my attention that there may be some tough decisions
that the Montana Legislature will make in the coming budget
process. As the Program Officer responsible for Montana’s SSI, I
want you to know that any reduction in the state’s matching fund
commitment could have repercussions for the continued funding from
the National Science Foundation. In order to understand the legal
consequences of the state not meeting its obligations, I suggest
that you contact Ms. Dionie Henry (202/357-9626) of the
Foundation’s Division of Grants and Contracts to determine the
specific aspects of Montana’s commitment as described in the
original and renewed cooperative agreement.

The SSI staff is here to aid you in resolving any programmatic
issues regarding Montana’s SSI award. 3

Sincerely,

e W B

Michael W. Oliver
Program Officer
Statewide Systemic Initiatives

EXHIBIT_ //
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February 15, 1993

Exhibit 12, "Integrated Mathematics", is 11 pages long. The original is
stored at the Historical Society at 225 North Roberts Street, Helena, MT
59620-1201. The phone number is 444-2694.



THE SIMMS
- PROJECT -

Tiustration based on M. C. Escher's work - SPIRALS - 1953
With Permission of the M. C. Escher Founda_tion - Baam - Holland

Prepared for . T

Montana Council of Teachers of Mathematics '

Systemic Initiative for Montana Mathematics and Science

. A National Science Foundation Grant T
~ January 1993 - ' s

- This material is based upon work supported by the National Science Foundation

-under Cooperative Agreement No. 9150055. The Government has certain rights
in this material. Any opinions, findings, conclusions or recommendations
expressed in this material are those of the author(s) and do not necessarily reflect
the views of the National Science Foundation. ‘ : o
Copyright © 1993 by the SIMMS Project
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February 15, 1993

Exhibit 13, "The SIMMS Project", is 34 pages long. The original is
stored at the Historical Society at 225 North Roberts Street, Helena, MT
59620-1201. The phone number is 444-2694.
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Montana State University

Bozeman, Montana 59717-0246
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UNIVERSITY | wimecs e 069042752

FAX  406-994-2893
Bitnet AVRDO%MSU.DNET@MTSUNIXI
LEEMES O LI LIRS ELER | (niermet  AVRDO@MSUOSCS MONTANA EDU

February 14, 1993

SUPPORT FOR ENGINEERING RESEARCH CENTER (ERC)

"It is critical to the economic development of Montana that we

vigorously pursue a productive niche in biotechnology emphasizing
our traditional strengths and interests as well as developing new

areas." Montana Science and Technology Action Agenda, 10/92

The National Science Foundation (NSF) has established 18 ERC's in
the U.S.; 3 in the area of Biotechnology -- at Duke University,
MIT, and MSU. (See attachment 1.) In describing the MSU ERC, NSF
states, "Compelling national needs call for fundamental research in
industrially relevant environmental biotechnologies." (Attachment
2. is NSF's description of the MSU ERC.)

ERC's are structured to be partnerships with industries who play a
key role in providing support and direction for relevant research
programs needed by the industries. Our industrial partners number
20, mainly Fortune 500 Companies such as Conoco, British Petroleun,
Aramco, Calgon, Dow, Exxon, Procter and Gamble, Unilever.

NSF is

providing $7.5 million over 5 years, with industry and other

sources, mainly other grants, providing another approximately $7.5
million. In order to obtain this prestigious national center, NSF
requires that the state provide a match. In this case, Governor
Stephens and his Budget Director, Dave Darby, committed $1 million,
$200,000 per year for 5 years. (See attachments 3 and 4.) The
first $600,000 was provided by the 1991 Legislature, so this is a
request for the last $400,000 from this 1993 Legislature. FOR A
STATE INVESTMENT OF $1 MILLION IT GETS A PROGRAM OF $16 MILLION,
PLUS ALL OF THE ECONOMIC AND TECHNOLOGY TRANSFER SPIN-OFFS. The

average business in MT has annual payroll of $150,000, so ERC is
equivalent to 13 to 14 businesses.

AREAS OF TECHNOLOGY DEVELOPMENT - Examples

Bioremediation of hazardous waste or toxic spillsEXFHBﬂLiné;____

*
* Souring of oil formations DATE__ 21593
* Microbial growth in drinking water supply systems
¢R
* Tooth decay <=
* Biocorrosion
* Infections due to artificial devices in humans
TESTIMONY by Robert J. President for Research
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Engineering Research Centers:———
A Partnership for Competitiveness

In 1985, the National Science Foundation's Directorate for
Engineering established the Engineering Research Centers
(ERC).Program in accordance with a model envisioned

by the National Academy of Engineering.

The need for the ERC program arose from the fact that
despite America's preeminence in science, our competitive
position in the international marketplace has been
increasingly eroded. Besides the various economic and
managerial factors, part of this competitiveness problem can
be attributed to the gradual loss of U.S. industrial prowess

in turning research discoveries into high quality, competitive
products. ’

Many practitioners and leaders have come to the realiza-
tion that while American academic engineering has made
great strides in basing modern engineering on advanced
scientific knowledge and the latest laboratory and compu-
tational tools, it has not placed sufficient emphasis on the
design of manufacturing processes and products to keep
pace with increasingly sophisticated consumer demands
around the world.

In addition, cross-disciplinary research focused on tech-
nological advancement from an engineering systems
perspective is needed to better prepare engineering
graduates with the diversity and quality of education
needed by U.S. industry.

The ERC program was designed to address these issues.

‘The goal of this program is to develop advances in the

knowledge and technical bases in areas enhancing

the international competitiveness of U.S. industry by
sponsoring major cross-disciplinary research and education
centers at universities.

Each ERC is established as a three-way partnership
involving academia, industry, and the National Science
Foundation (in some cases with the participation of state,
local, and/or other Federal government agencies). Annual
funding for a Center ranges from $2.5 to $8.0 million, with
the NSF's contribution ranging from $1.8 to $3.3 million per
year.

The objective of the program is to bring engineering

and scientific disciplines together to address fundamental
research issues crucial to the next generation of techno-
logical advances from an engineering systems perspective.
It also aims to educate a new generation of engineering
students in a cross-disciplinary team-approach to problem
s;olving. The program requires active participation and
long-term commitments from industry and other user .
organizations.

The major technoiogical areas upon
which the ERCs focus are—

Design and Manufacturing
Materials Processing for Manufacturing

Optoelectronics/Microelectronics/
Telecommunications

Biotechnology/Bioengineering
Energy and Resource Recovery

Infrastructure

Design and Manufacturing

Engineering Design
Carnegie Mellon University

Systems Research
University of Maryland and
Harvard University

Computational Field Simulation
Mississippi State University

Net Shape Manufacturing
Ohio State University

Intelligent Manufacturing Systems
Purdue University

Materials Processing
for Manufacturing

Interfacial Engineering
University of Minnesota

Advanced Electronic Materials
Processing

North Carolina State University and
other North Carolina Institutions

Plasma-Aided Manufacturing
University of Wisconsin-Madison
and University of Minnesota



While the ERCs differ from one another, each must
possess these key features:

e A clear and coherent vision guiding high quality
fundamental engineering research in areas critical to U.S.
economic competitiveness.

e A strategic plan to integrate the research and educational
programs of the Center and focus them on knowledge and

technological advances that would not occur with separate

individual research grants.

e Active collaboration between appropriate engineering and
scientific disciplines with a systems view.

e A strong educational component involving a significant
number of engineering students at both the graduate and
undergraduate levels emphasizing the cross-disciplinary,
integrated view of the technology from research to product.
A commitment to curriculum and course content innovations
based on the unique features of the ERC.

e Participation of practicing engineers and scientists to help
focus activities on the needs of industry and to enhance the

education of students in broad issues of engineering such as

design, manufacturability, reliability, and other economic

factors. To assure such involvement, substantial
commitments from participating companies,

e.g., money, equipment, and people, are essential.
Other Federal, state, and local agencies and laboratories
involved in engineering practices also may be partners
or participants.

e Methads for the timely transfer of knowledge and
technological advances to industrial and other users.

o Special experimental capabilities and engineering testbeds
that the ERC provides because of high instrumentation
costs, need for skilled technicians, or other maintenance
and/or operating requirements not available through single
investigator projects. :

o Outreach to involve facutty and students from other schools
in the region/nation in the programs of the ERC

as appropriate.

o Substantial commitments from the university in the form

of financial and other support, integration of the ERC with
the participating departments and programs, and tenure
practices which support involvement in the ERC.

Optoelectronics/Microelectronics/
Telecommunications

Emerging Cardiovascular Technologies

Data Storage
Carnegie Mellon University

Duke University

Biotechnology/Bioengineering

Infrastructure

Large Structural Systems
Lehigh University

Biotechnology Process Engineering

Optoelectronic Computing Systems
University of Colorado and
Colorado State University

Telecommunications
Columbia University

Compound Semiconductor
Microelectronics

University of lllinois at Urbana-
Champaign

Interfacial Microbial
Process Engineering
Montana State University

Massachusetts Institute of Technology

Energy and Resource Recovery

Advanced Combustion Engineering

Brigham Young University and the

University of Utah

Offshore Technology
Texas A&M University and the
University of Texas at Austin



CENTER FOR
INTERFACIAL

MICROBIAL
PROCESS
ENGINEERING

A National
Science
Foundation
Cross-
disciplinary

Engineering
Research
Center
since 1990

Center for Interfacial Microbial

Process Engineering
Montana State University
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with Idaho National Engineering Laboratory

Compelling national needs call for fundamental research
in industrially relevant environmental biotechnologies

Interfacial microbial processes account for more than
99% of the microbial activity in— .

o Rivers and streams

o Groundwater and soil

o Waste water treatment processes

o Industrial operating equipment, such as cooling
towers, pipelines, and many other essentiai systems.
Clearly, these processes adversely affect the U.S.
economy, its environment, and its industrial competi-
tiveness. They even adversely impact human health.
However, they also provide unique opportunities in
areas like bioremediation of hazardous waste and
biohydrometallurgy.

Research

Working with interfacial microbiai processes, the
Center—

o Conducts basic and applied research needed to
resolve environmental problems and strengthen

U.S. competitiveness

e Performs cross-disciplinary, microscale research

to advance the science and technology of interfacial
microbial processes

e Pursues cross-disciplinary, proof-of-concept research
to provide validated knowledge and technology ready
for testbeds on site or in industry.

e Develops instrumentation and technology for process
control of industrial systems and environmental pro-
cesses

e Fosters cooperative research with industrial partners
and with universities and research organizations
around the world.

Research is organized around five fundamental thrust
areas:

o Transport and Interfacial Transfer Phenomena

o Physiologicai Ecology and Genetic Exchange

o Extraceilular Chemical and Electrochemical
Phenomena

e Instrumentation and Process Control

o Modeling and Information Management.

Education

The Center's educational goal is to establish a compre-
hensive program that significantly impacts education in
environmentat biotechnology nationwide.

For its full-time graduate and undergraduate studies,
the Center—

o Recruits qualified students for its unique course of
studies which takes a systems approach, integrating
microbiology and chemistry with process engineering
e Provides an environment for skill development in
which students participate in cross-disciplinary team
research focused on finding innovative solutions to
industrial problems

@ Affords opportunities and strong support for refine-
ment of skills in oral and written communication.

During its first year and one-half, the Center—

e Offered two cross-disciplinary courses (Microbial
Process Analysis and Environmental Engineering
Investigations)

@ Sponsored an on-going series of seminars by
researchers prominent in the field

o Conducted a weekly student seminar series where
students present their research and develop cross-
disciplinary communication skilis

o Hosted two summer undergraduate research
programs, with students from around the country

o Offered course work at one of the Center’s Industrial
Associate facilities (INEL)

o Hosted several international visiting professors, in-
cluding Dr. Oskar Wanner of the Swiss Federal insti-
tute for Water Resources and Water Poliution Control;
Dr. W. Allan Hamilton, University of Aberdeen, Scot-
land; Dr. J. Gijs Kuenen, Delft.University, the Nether-
lands; Dr. Mitsuru Takasaki, Senshu University, Japan;
and Dr. Per Nieison, University of Aalborg, Denmark.

In addition, 34 graduate students from 10 different
disciplines have worked on research in the Center;

39 undergraduates have also participated; 25 of the

students are women. Two Native American high school
students also worked in the Center during the summer.

Industrial Collaboration/

Technology Transfer

Industrial task groups assist the Center in strategic
planning. They also help set research priorities, review
projects, and identify needed technology that could be
advanced through collaboration with the Center. This
process ensures that the Center works with industry in
key problem areas such as—

e Investigating methods to control microbial souring

The Center-developed Rototorque, a compact biofilm
reactor with controlied fluid shear stress, is used in the
Center's Alpha Lab and in numerous industrial labs
worldwide.



The Center's micro/meso/macroscale
research approach is demonstrated in this
illustration of a contaminated groundwater
aquifer. The macroscale system is a plug-
flow reactor. At the mesocale, the influence
of geometry and fluid dynamics impacts

biofilm cell accumulation and activity in the
aquifer. Interestingly, at the microscale, ac-
tivity is similar regardless of whether the sys-
tem is a cooling tower, a paper machine, a
wastewater treatment plant, a catastrophic
oil spill, or the human body.

of oil formations (collaboration with five
major oil companies)

e Constructing a computerized database
for developing strategies to limit microbial
growth in drinking water supply systems
(collaboration with over 30 U.S. water
utilities).

The Center's new Alpha Test-Bed Labora-
tory provides members of industry with
hands-on experience and demonstrations in
applying Center developed technology such
as monitoring bio-film formation in a pilot
scale heat exchanger. -

Through the Industrial Associates program,
which has grown to 19 major corporations
and organizations, industry contributes di-
rectly to Center research. Representatives
from a variety of industries have also visited
the Center to learn Center-developed meth-
ods and techniques. In addition, the Center
has formed a working partnership with the
Idaho National Engineering Laboratory
(INEL) which has included personnel ex-
changes and active research collaboration.

Industry is also a major contributor to the
Center’s Research Initiative program by fo-

Microbiologists Or. Gill Geesey and Dr. Phil Bremer
examine a sample of corroded copper pipe.

Kurt Schilling, Unilever, (left) learns to apply
the Center's image analysis system to the
problems of oral hygiene.

cusing fundamental research to address
specific industrial problems or concerns. The
Center currently has active Research Initia-
tives in Biofouling (including a major re-
search program for the drinking water indus-
try); Biocorrasion; Bioremediation of Water
and Soil Contaminated by Petroleum Hydro-
carbons; and Microbially Induced Souring of
Qil-Bearing Formations. Initiatives in heaith/
oral hygiene and biohydrometallurgy are un-
der consideration.

Facilities - .

The MSU College of Engineering has pro-
vided 10,000 square feet of contiguous office
and iaboratory space for use by the

Center. An additional 1,600 square feet of
nearby lab space houses the Center's Alpha
Lab where Center methods, techniques, and
technologies are tested in an industrial-like
setting. The Center’s highly specialized facili-
ties include a complete microbiciogy labora-
tory, an analytical chemistry iab, a compre-
hensive image analysis facility, and a
microsensor facility. A confocal microscope
is expected to be in operation in early 1992.

The Center continues to build a facility and
equipment pool which allows scientists and
engineers to observe, record, and quantify
microbial phenomena at interfaces. The
equipment pool has already become a na-
tional resource, used by researchers from a
variety of industries, universities, and re-
search organizations to advance the nation’s
understanding of interfacial micrabial pro-
cess engineering.

Center Headquarters

Center for Interfacial

Microbial Process Engineering
409 Cobleigh Hall

College of Engineering
Montana State University
Bozeman, MT 59717

(406) 994-4770

FAX: (406) 994-6098

Interim Center Director: John Sears

Director of Administration: Bill Harn



State of Hountana
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STAN STEPHENS
GOVERNOR

May 10, 19S0

Dr. John W. Jutila

Vice President for Research
Montana State University
Bozeman, Montana 59717

Dr. Jutila:
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MAY 14 1999

I am pleased to confirm the State's commitment to meeting
our pledged $1,000,000 support over the next five years for the
$7,500,000 grant awarded to MSU by the National Science

Foundation for the new engineering research center.

My staff and

I will be conferring with you and University System financial

officers to identify appropriate sources of funding.

Sincerely,

CA0 =

STAN STEPHENS
Governor

cc: Dr. Carrol Krause, Commissioner of Higher Education
Dr. William Tietz, President, Montana State University
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BUDGET AND PROGRAM PLANNING

STAN STEPHENS, GOVERNOR STATE CAPITOL
— STATE OF MONTANA
(406) 444-3616 HELENA, MONTANA 59620
JUN I j99g

John W. Jutila,

Vice President for Research
Montana State University
Bozeman, Montana 59717

May 30, 1990 .J;L

Dear Dr. J la:

In accordance with Governor Stephens' commitment to supplement the
National Science Foundation Grant to MSU for establishment of an
engineering research center, $1,000,000 in state financial support
will be provided over the next five years. The FY91 source of
funds has been specifically identified as the educational trust
fund monies in accounting entity 02467, agency 5102, which were
reverted to the general fund. The Governor's office will introduce
legislation in January to ensure earmarking of $200,000 of this
reversion for the NSF project during state fiscal year 1991.

The $800,000 balance of state support with proposed funding of
$200,000 per annum will be included in the Executive Budget
Recommendations for the 1993 and 1995 biennia. I have every
expectation that appropriation authority from the legislature will
be readily forthcoming for both the initial and subsequent matching
funds.

W. David Darb Director
Office of Bug and Program Planning

cc: Dr. Carrol Krause, Commissioner of Higher Education
Dr. William Tietz, President, Montana State University

‘AN EQUAL OPPORTUNITY EMPLOYER"



TABLE A
Comparison of Subcommittee Action to LFA Current Level and 1993 Biennium
Initial Reduction Target
General Fund, Only
Subcommittee
LFA Action Reductions Reductions
1993 1995 As Of From 1993 fromLFA  Remaining
Unit Biennium Biennium 02/13/93 Biennium  Current Level Reduction
——— Six University Units — — —
MSU 71,320,228 70,905,179 62,382,755 (8,937,473)  (8,522,424)
UM 56,350,453 59,089,286 51,330,535 (5,019,918) (7,758,751)
EMC 21,226,621 21,388,886 18,843,825 (2,382,796) (2,545,061)
NMC 12,199,521 11,871,831 10,510,734 (1,688,787) (1,361,097)
WMCUM 7,009,989 7,207,526 6,392,594 (617,395) (814,932)
MCMST 14,686,488 16,182,912 14,446,229 {240259) (1,736,683)
Total Six Units 182,793,300 186,645,620 163,906,672 (18,886,628) (22,738,948)
— — — Vocational Technical Centers — — -
Billings 2,476,634 2,300,841 2,408,887 (67,747) 108,046
Butte 2,925,601 2,235,666 2,413,030 (512,571) 177,364
Great Falls 3,213,251 2,871,311 3,374,459 161,208 503,148
Helena 3,999,019 3,767,182 3,820,378 (178,641) 53,196
Missoula 4085416 3,964,016 4,036,989 (48,427) 72,973
Total Vo-Techs 16,699,921 15,139,016 16,053,743 (646,178) 914,727
CHE
Administration 2,236,839 2,094,816 1,957,385 (279,454) (137,431)
Student Assistance 9,529,736 10,365,618 10,122,909 593,173 (242,709)
Community Colleges 7,565,076 8,802,910 8,434,154 869,078 i (368,756)
Carl Perkins Admin 167,333 154,025 164,293 (3,040) ° 10,268
Board of Regents 64,469 67,545 67,545 3,076 0
Bond Payments 1,404,408 1,260,843 1,260,868 (143,540) 25
Vo-Tech Admin 196,622 208,869 200,780 : 4,158 (8,089)
AES 15,170,666 15,869,754 14,2.‘92, 127 (878,539) (1,577.627)
CES 5,847,494 5,555,127 5,575,016 (272,478) 19,889
FCES 1,416,555 1,398,825 1,405,543 (11,012) 6,718
MINES 2,613,671 2,705,110 2,594,904 {18,767) (110,206)
FSTS 479,688 496,661 482,319 2,631 (14,342)
TOTAL HIGHER ED 246,185,778 250,764,739 226,518,258 (19,667,520) (24,246,481)
OoP* 91,094,589 90,428,764 90,973,597 (120,992) 544 833
Board of Pub Ed 209,980 229,268 222,199 12,219 (7,089)
MSDB8 5,504,347 5,626,423 4,958,869 {545,478) (667,554)
- TOTAL EDUCATION 342,994,604 (20,321;771) (24:376.271) |
Additonal Target (20,328,073)
Supplementals Approved/Pending (407,814)

*Subcommittee action does not reflect a reduction of administrative expenses of $358,337 and impact aid of
$9,200, contingent upon the passage of other bills. Total remaining reduction with the incorporation of these
reductions is $577,214.
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