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COOPERATIVE TRRINING AN BETRAINING
FOR ELEMENTARY SCHOOL TERCHERS

Ping-Tung Chang
The University of Rlaska Anchorage
Matanuska-Susitna College
Paimer, Rlaska, U.S.A.

¥ How do we teach mathematics
effectively to a group of students
who are having difficulty in
learning?

¥ How do we retrain our school teachers
In order to meet the needs of our new
generation of the 2ist century?

¥ How do we stimulate students”
interests in learning mathematics?

# How do we prepare our students meet
the competitive challenge from the
other countries in order to redeem
ourself for past decades’ fallure?

¥ How do we use home entertalnment such
as video games, televislons, and
other electronic devices to compete
wlth the school for time needed to
prepare the students educationally?
(Chang, 1989)

These very important questicns are being asked within our
educational communities everywhere (Chang, 1985).

Mathematlcs anxiety exists among elementary school teachers -
who do not have ‘extensive mathematlcal knowledge. Because

This report was based o the author’s Eisenbower Grant estitled "Mat-Su Matt Co-op Profect®
from 1990-1992. This project was carried out pintly by the Matbematics Department of the
Oaviersity of Alaska Anchorage at Matasuska-Susitna Campus and the Academy of lastructios,
Matanuska-Susitna Borough Schoal District, Alaska USA. from August 1990 to Jane 1392,

A portice of this report was presested to the American Matbematical Association of Two-Year
Colleges, Seventeenth Axnuaf Conference, November 7-10, 1991, in Seattls, Washingtos. IThis
presentation was supported jaiatly by a research/travel graat from Vice-Chaacellor Iir. Beverly
Beetoa’s Office and the Mataguska-Sasitna Callege/UAA.

A portioe of this paper will be presested to the Warkisg Groups (W66}, Pre-Service atd
in-Service Teacker Education, The Sevesth International Congress on MatSematical Educatios
(ICME-7), Universite’ Laval, Jnebec, Canada, August 17.23, 1392,

The author would lite to express Ais gratitude for the support and escouragemest from Dr.
Glenn Massay, Director of the Callege/UAA, and the cooperation and assistance received from Dr.
Ell Sorresson, Superintsadent of Mat-Su Borough Schoo! District,
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Cooperative Training 2

of this anxlety, many teachers possess a narrow view of
mathematics. and belleve the only main task to teach
mathematics ls to emphasize rapld computation and to solve
problems qulckly and correctly (Hyde, 1989).

As technology advances, "rapid computation® - and "find the
quick answer" will not be sufficlent to prepare our children
to maintaln a functional mathematlical literacy for survival
in the next century (Chang, 1988). This view was supported
by the National Councll of Supervisors of Mathematics
(NCSM). Basic skills must be broadened to lInclude such
skills as estimation, problem solving, interpreting data,
measuring, predicting, and applying mathematics to everyday
sltuations. After thls proposition was announced by NCSM

(1977), 1t was endorsed by the MAA (1979) and the NCTM
(1980>.

The NCSM position statement was revised again to Incorporate

twelve components of eggentlial mathematics with a
reaffirmation of the importance of each in the next century
(NCSM, 1989>. These Include: Problem solving,

communicating mathematlical ldeas, mathematlical reasoning,
applying mathematics to everyday slituations, alertness to
the reasonableness of results, estimation, appropriate
computational sklills, algebraic thinking, measurement,
geometry, statistics, probabillty, and climate for learning.

How do we help teachers develcp some level of confldence and
competence in doing and teaching mathematics In order to
meet these needs? Before exploring this timely lssue, the
following concerns must be addressed.

Concern No, 1: Curricula Changeg. The curricula of
the school system must be revised and teachers’ skills
upgraded. As soclety becomes Increasingly complex, the
need for educatlonal tralning also Increases. The
curricula of the school system will have to meet the
challenge of providing adequate tralning for our '
younger generatlona. The retralning or re-educating of
professionals In order to upgrade their skills is one

of the most Iimportant tasks facing us today (Chang,
1989).

Concern No., 2: Advanced Facllities vs. Poor Scores.
Concerns regarding the leas able students In various
levels in our school system have arisen among many
people across the Unlted States and also throughout
many European countries (ICIUT, 1983>. Why, they ask,
are the school systems experiencing such difficulties
Iin educating students when the saystems have been
provided new equipment, up-to-date classrooms, advanced
facllities, and more professional perscnnel? Parents
are also wondering about the qualifications of teachers
In our school systems. Poor gquallity teaching may be

4
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due to low pay or because teacher tralning instltutlons
have not upgraded their standards In the respective
subject areas such as mathematics (Chang, 1989).

Concern No. 3: American Mathematlcal Competency. In
1983, a report entlitled *A Nation at Risk: The
Imperative for Educational Reform" was Issued by the
National Commission of Excellence in Education (1983).
In this report, it was quoted that the International
comparlisons of student achievement, completed a decade
ago, revealed that on 19 academic tests, Amerlcan
Studenta were never first or second, and in comparison
wlth other Industrial natlons, were last seven times
(The Natlonal Commission on Excellence in Education,
1983).

According to a recent repcrt prepared by the
Educatlional Testing Center, Amerlcan 13-year-olds
ranked dead last on a standardized test of mathematics
achievement glven in 12 countrles and Canadian
provinces. Only 9% of American students could find the
radius of a circle lnscribed In a square with a side of
length 6, compared to 40% of the Korean students
{Jackson, 1989). Besldes being tested In math content,
the students also answered the statement, "I am good at
mathematics.® Koreans came last In this category, only
23% answered yes. Amerlicans were Number 1, with an
amazling 68% in agreement (XKrauthammer, 1990). In other
words, the Amerlican students view themselves as
competent in a fleld they are actually falling.

. : In the past
decade, several International comparative studles have
indicated that our high school graduates’ overall
academic abllitles rank very low among the
industrialized natlons (National Comm!ission of

Excellence in Education, 1983). Of course, thls Is one -

of the blggest concerns in our educatlonal system.
President Bush’s *“Educational Summit* did promise
national standards In mathematics and sclence. The
comm! tment remains vague but does recognize that the
obJjectively measured results and not the feelings of
the students, should be the focus of educational reform
(Krauthammer, 1990). The Natlonal Governors”’
Assoclation (NGA) drafted a statement that details the
rationale for iIts plan for Natlonal Education Goals for
the Year 2000. The NGA states, "The challenge facing
us iIs to develop an educational system that Is second
to none In the world so that all Americans, at all age
levels, are as wel!l educated and as highly skilled as
our competlitors." Such a challenge I3 obviously one of
the most ambitious In thls century. The goals cover a
life-long learning span, especlally the fourth goal
which states U.S. students will be firgt in the world
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in mathematics and sclience achlevement <(Caudell, and
Kneldek, 1990>.

For the Unlted States to compete In new technology on an
international level will require a pool of human resources

to lay a foundatlon (n meeting the challenge. The
gsignificance of this Issue ls that we must examine the
current actlivities of our clasgsroom teachers. In order to

lmplement these goals, the Elsenhower Foundation provides
funding via competitive grants to aid teachers In lmproving
mathematics Instruction in thelir classrooms (Reys, Suydam
and Lindquist, 1992). The Mat-Su Math Co-op Project is the
result of one of these competitive grants.

The Mat-Su Math Co-op Project

The Mat-Su Math Co-op Project was carried out In & joint
effort by the Mathematics Department of the Unlversity of
Alaska Anchorage, Matanuska-Suslitna campus and the
Matanuska-Susitna Borough School District, Alaska, U.S.A.,
in 1990-1992. It was designed to train forty teachers from
the district In Improved mathematics techniques with the
intent of returning those teachers to thelr school to train
and asslist other teachers.

The project consists of seminars and workshops conducted
during fall and spring semesters, plus a four day summer
segsion In early June, where each particlipant receives a
$400 stipend [Appendix Al. The format and Instruction mode
used Includes lecture, demonstrations, group discussions,
lab activities, and group project development activities.
Topics were intended to Implement the twelve components of
mathematics suggested by the NCSM. They Include, but are
not limited to:

% Cooperative Learning in the Math Classroom

* Math In the Mind’s Eve

¥ Teaching Math In the 90’s from the view of the
Alaska Teacher of the Year

% Algebra Concepts and Teaching Strategles

¥ Computer Applicatlions

% Curricuium Planning and Evaluatlons

¥ Problem Solving and Its Applications (Grades
K-8

¥ Clagssroom Management

% Real life concrete models for developing basic

math skills
# Implementatlon of NCTM Standards
# "Show and Tell" sessions from past Math Co-op
graduates
Geometry and Measurement
Probabllity and Statistics for grades K-8
Loglc and Its Applicatlions

o

* kK X
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% Reducing the math anxiety of teachers and their
puplils.

Attendling participants earned elght graduate credits toward
staff development In two semesters. As a final project,
each of the Co-op partlicipants contribute to the productlion
of the "Mat-Su Math Co-op Manual: Math Lessons/Strategles
that Really Work," a streamlined product cf the grant. This
manual was based on the successful Implementation of
strategies/techniques learned during the training period.
Samples of the syllabus for the graduate level courses Math
620, Ed 670 and Ed 693 are lncluded In Appendices B through
E.

Co-op graduates elther present a workshop during an
inservice day In their schools, or contribute to a semlnar
for the Co-op projects sessions. Entltled "Show and Tell,*
the seminar offers an opportunity to share the results from
the techniques and materials devised and created during the
jast Co-op tralning year. Alternatively, the graduate may
serve as a program mentor with a colleague In their school.

The first year’s grant (1990-1991) targeted K-12 teachers.
In the second year, the needs of elementary school teachers
in grades K-8 were emphasized.

During the final phase of the Mat-Su Math Co-op, cocperation
among teachers and students was Inltlated. To satlisfy the
needs of each Iindividual, the Co-op seeks not only to
improve thelr basic math skills, but alsc to offer new
technliques involving teaching mathematics to youngsters and
demonstrate an improved learning cllmate.

Participants In the project were selected by Individual
princlipals from each participating school or were nominated
by peer groups or individuals.

The Co-op’s project group durlng the first year’s operation
under the grant consisted of 27 teachers from grades K-12.
Fifteen were men and twelve were women. Eleven each were
from elementary level and mlddle school while five were from
the secondary school level. This dlivergity In ltself
created a clhallenge. K

With such a group, the needs varled at each level. The
lower grade levels needed *tallor-made" programs to teach
simple addition and multiplicatlion, plus models for real
11fe situations. Several kindergarten and lower grade-level
teachers asked why they needed to study algebra [f they
already knew how to count, referring to thelr students’
needs. Numerous participants were frustrated by simple
factoring problems. They. exhiblted anxiety toward solving
story problems, especlally the lower grade-level teachers.
They did not know the reasoning behind studying higher-level
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mathematics. Apprehension was very apparent In all the
participants.

The needs of the middle school teachers were (o lncrease
their mathematical abllitles. They wanted self-contained
models to ald them 1in teachling percentage and ratio
problems.

The hligh school teachers presented the greatest challenge,
belng more advanced in their mathematlical skills than the
rest of the group. Their needs were to develop new skills,
such as how to teach discrete mathematlics, probabllities and
gtatistics.

The advantages offered by the Mat-Su Math Co-Op ProlJect
included:

* Improving skills iIn mathematics

* Learning new ldeas In mathematics lnstruction

# Increasing teachers” understanding of
application of mathematics In "real®* life

* Reaching different teachers In one cooperative
effort. The participants beneflit from
interaction with a variety of viewpoints.
Linking school districts and the university
and indlvidual schools proved to be a
beneflicial experlence for all.

* Alleviating math anxlety and Iimproving math
awareness

* Learning how to participate In cooperative
teachlng activities

#* Initlating contlnued math leadership.

The biggest advantage of this project was Increasing
teachers ablilities to teach math In their grade level and
eliminating math anxlety. The same klindergarten teachers
that exhibited math anxlety at the onset of the project are
now able to answer math problems with confldence and display
an aggressive attltude toward problem solving.

Another unexpected advantage for the teachers involved with
this project was the fact that for many, this was the first
time that elementary and secondary teachers communlicated
regarding mathematics. High schocl teachers found out how
the elementary teachers were gliving Instruction regarding
fundamental ldeas. The high school teachers thereby benefit
from the dlifferent viewpolnts cf the elementary teachers,
while the elementary teachers were able to flnd out the
areas of weakness that w2re showing up in the secondary
level. The teachers helped each other tc the mutual beneflit
of each level.

The dlgadvantages observed durling the Mat-Su Math Co-op
project lncluded:
3




Cooperatlive Trainling 7

% Complaints concerning the schedule combined
with the fact all of our participants were
worklng teachers. As a result, some of the
teachers were physically too tired to attend
class in the evening.

% Coordination between the school district and
university alsc presented a few llimitations
with the obvious bureaucracy lnvolved In such
an undertaking.

¥ Due to the varlety of backgrounds of the
teachers, it was very difficult to discuss math
content with such a broad spectrum of math
backgrounds.

¥ The misunderstanding by some teachers that the
Co-op Project was an Instrument to disperse
classroom materials rather than a program to
upgrade mathematical skills and competence.

% During the spring semester of 1991, 1t was
decided to split the class sessions according
to grade levels K-2, 3-5, 6-8, and 9-12. In
hindsight, this was a poor decision, c¢reating
less Instruction time for the various groups,
even though It turned out to be a popular
decislion. The summer session was one of the
best and involved the whole group In four days
of actlivities.

The principle outcome of this project will provide teacher
participants with teachling strategies, skills, concepts and
content necessary to teach mathematics in a manner that
Integrates problem solving, manipulatlves, c¢omputers, and
classroom management In grades K through 8. Those
particlpating 1In this project will gain a greater .
understanding and application of principles and teaching
gtrateglies that utilize the results of research on learning
and effectlve teaching.

The ultimate outcome of this project will be Iimproved
mathematics comprehension by students, a reduced anxiety
toward math, and an increase In the number of students
prepared for high schocol and college mathematics.

Recommendat ions and Conclusions

As our program ls approaching the midpoint of the second and
final year of the funding period, we feel the focus of
enhanclng teacher mathematical skills should encompass five
particular areas. These include math content, Instructional
methods, relleving math anxiety, real world application of

9
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1983 and NCTM, 1991).

Math Content. Math content should encompass four
areas:

¥ Algebra Concepts and Applications.

a. Elementary algebra lnvolving applications such
as word problems, proportional and distance
problems, and introduction to real life

‘ appllications of algebra.

1 b. Intermediate algebra involving polynomialg,

} products, factoring, Introduction of functions,
graphing, and introduction to real 1ife
applicatlons of these skills.

mathematics, and remediation of teacher math skills (MAA,
|
1

¥ GCeometry and Measurement. Teachers should be able
to recognize shapes and compute area, perimeter and
volume. They should utillze concrete classroom
applications and manipulative materials to convey
real life appllications of conceptis.

¥ Probabllities and Statistics. Teachers should be
well versed In predicting, collecting data,
analyzing data and Interpreting results.

¥ Number Theory and Application. Teachers should be
able to recognize number patterns, the amazing
patterns of additlion, subtraction, multipllication

and division. They should be well versed 1Iin
algorithms and how to manipulate numbers.
Instructional Methods. Instructional methodol ogy

should address the following:

¥ Small Group Cooperative Learning. Teachers should
emphasize the team approach to problem solving and
how to work together as members of socliety.

* Problem Solving and Applications. Teachers should
be able to use varlous techniques to help students
understand a probiem and formulate procedures to

solve problems. Teachers should emphasize finding
the correct answer 1Is not paramount In solving a
problem. Rather, teachers must emphasize the

Importance of teamwork necessary to devise a plan of
how to solve a probiem.

% Show and Tell Sesslons. From teacher training

sesslions, teachers should be versed In how to
present concepts to all grade levels.

ERIC 19
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% Indlividuallzed and Self-paced Instruction. Teachers
should be aware of individuallzed Instructional
technlques, drawbacks and beneflts.

% Computer Assisted Instruction. Teachers must be
knowledgeable in how to utillze computers within the
classroom for the benefit of thelr students.

% Demonstratlion Methods. Teachers must be
knowledgeable about demonstration methods, such as
in a laboratory setting.

Relieving Math Anxiety. Math anxlety must be addressed
on two levels: the anxiety expressed by the teacher
and the anxlety expressed by their students.

¥ Overcoming math anxlety expressed by teachers:

a. Teachers must broaden their own math background,
acquiring more math skills,

b. Teachers should contact thelr local college math
education department faculty to enhance their
skllls via college courses.

c. Teachers should take "How to Overcome Math
Anxlety" courses whenever avallable.

¥ Overcoming math anxlety expressed by their students:

a. Teachers should wunderstand testing and
retesting. They should refocus the emphasis on
the test grade from a punitive measure of polnts
deducted to an lIndicator of the gtudent’s
weakness and strengths In certain areas (Chang,
1985,

b. Teachers should be able to recognlze students’
study hablts, and also should be able to
understand students and glive them Individuallized
attention. Additionally, they should glve
students an unlimited amount of time to correct -
thelr mistakes (Hulbert, 1992).

c. Teachers should recognize errors committed by

their students In a posltive manner. For
example, when Johnny makes an error the teacher
might say, "HI, Johnny! You made a little

mistake here. See If you can find it. I‘m sure
you’ll get itt"

d. Teachers must display their own dellght In math,
adjusting thelr attitude to reflect a positive
approcach to mathematics.

Real World Application of Mathematics. Teachers must
strive to produce real-life application of mathematics
so that students are able to relate to the usefulness
of skills belng taught. For Instance, on the
Q elementary level children always relate well to

11
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problems Involving money. As chlldren approach the
upper grades, however, it may be necessary to shift
emphasis to acquiring mathematical skills that are
useful in particular occupatlons.

Remediation of Teacher Math Skills. In order to
provide remedlatlon of teacher math skills, teachers
should:

¥ Seek courses at college.

¥ Vislt the math educatlion faculty at local
unlversities.

¥ Particlipate In in-service training offered by school
districts or teacher development programs.

¥ Utllize the expertise of colleagues In enhancing
skills.

In addition to enhancing teacher skills through these five
areas, the following issue needs to be addressed. Since the
beginning of the twentieth century, the public has
questioned why high school graduates are unable to apply
baslc mathematical skills despite teachers implementing the
lateast educational theories regarding teaching these sklillsg.
Hag thls been caused by:

# Lack of teacher preparation.

# Overemphasizlng manipulative materlials to entertaln
children without making real connections in
utlilizing basic zklills.

*# Competition with advanced technological gimmicks cof
vider, games, television and other electronic
entertalinment devices (Chang, 1989).

¥ Expending tremendous amounts of time to remedy the
majority of llil-prepared students.

# Neglect of the horizontal expansion of the
curriculum for the glfted student.

# Heavy dep2ndency on modern tools such as calculators
and computers, on answer sheets and solution books
¢Hulbert, 1992).

¥ Inabllity to direct classroom students to an

enjovyable mathematic learning experience (Hulbert,
1992).

The cooperation between the university and the local school
district is one of the positive ways to improve and upgrade
the mathematlcs skills of the schcol teachers. Without the
magssive and intensive In-service and re-education of today’s
teachers, the goal for the year 2000 will fail.

In conclusion, we would llke to contribute the following
recommendations regarding the lInservice and re-education of
today’s school teachers.

L
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1

2)

3

4)

5

6)

7

This project should be expanded to meet the needs of
the teachers of rural areas.

This project should be expanded In 1nvolve local
students, such as organizing a "Math Camp" for
elementary school students [Appendix F1J.

Evaluation and dissemination of Information via a Math
Resource Center ne.3letter, and seeking non-N.S5.F.
Funding.

Irn order to upgrade the standards and math ability of
elementary school teachers, we need to emphasize more
mathematics than the current methodology.

Future teachers should be aware that the focus of a
Math Co-op Project Is to upgrade skills, not to
supplement materials or methodology in teaching
mathematics.

This project should be Incorporated with the local
university’s School of Education and State Department
of Education to offer a special type of endorsement in
mathematics such as Mathematics Specialist for Middle

- School.

Funding for this type of project should be allotted In
at least five-year Intervals in order to evaluate the
successful Impact on the variocus communities affected
[Appendix GJ.
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instructors and Math Co-op participants. "Enhancement
of Math Teaching Techniques K-8 (I): Practicums and
Cooperative Education, One Semester Hour."

Appendix F. Qverview of Implementation Plan,
Matanuska-Susitna Mathematics Co-op Prolect.

Appendix G. Matanuska-Susitna Mathematics Co-op Project 5
Years and Beyond Plan.

1o
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Q

HATE MATH??2? |
COME JOIN

DWIGHT D. EISENHOWER
MATH/SCIENCE PROJECT *

NEW ASPECTS FOR OUR PROJECT APPLICANTS:
NO PREVIOUS MATH BACKGROUND

EARN 8 CREDITS-UAA GRADUATE LEVEL COURSES
APPROXIMATELY $30 TUITION FOR 2 SEMESTERS

EXCITING SHOW AND TELL SESSIONS FROM PREVIOUS CO-OP PARTICIPANTS

TEACHING MATH IN THE 80'S, HANDS ON ACTIVITIES FROM OUR OWN
"ALASKA TEACHERS OF THE YEAR"

60% TEACHING METHODOLOGY
40% MATH CONTENTS AND TEACHING IDEAS IN REAL LIFE SITUATIONS

COME HEAR EXCITING IDEAS FROM RENOWNED MATH ERDUCATORS FROM
THE LOWER 48

ONE WEEK SUMMER SESSIONS OF FUN AND GAMES

YDU WILL HeCEIVE !
5400 CASH

FOR ATTENDING THESE SESSIONS AND COMPLETING THE COURSES

STAFF DEVELOPMENTAL CREDIT TOWARD SALARY INCREASE

Por more information, please contact:

Dr. Ping-Tung Chang, Mat-Su College/UAA, 745-9727

Linda Suriano, Director of Instruction, Mat-su Borough School Dist., 746.9510

* iy for Mat=Su borough schod dlrict taochars

Full Tt Provided by ERIC.

ERIC
l_ ,

e

L
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Appendiu B

Mat-Su College / Univ. of Alaska Fall, 1990

II.

SYLLABUS

Administrative Detalls

i.
2.

4.

5.
6.

Name of the subject : MATH 620

Topics in Mathematics for Teachers -- K-12, Four Semester Hours

Course description:

Problem solving and logic are emphaslized. Topics are chesen

from Eucllidean and Non-Euclidean Geometry, Probability and

Statistics, Algebra, Number Theory, Topology and others. Thls

course may not be used to satisfy UAA degree requirements In

Mathemat lcs.

Precrequisite: Certified teachers In the state of Alaska.

Behavioral objectives of this course:

After completion of this program, the participant will be able

to @

¢a) understand the history and development of mathematics.

(b} place the learning activities In classroom.

(c) describe current trends in school mathematics.

(d) know "how to" perform the mathematical operations that are
required, also * why to * perform the operations based on
an understanding of the mathematics concepts.

(e) use problem-solving strategies for various grade levels and
Its applications.

(f) identify calculator/computer activities appropriate for the
grade level students.

(g) know the extended basic skills for the 2ist century
mathematics.

(h) create activities designed to help student to learn
algebra, geometry, measurement and others.

(!> create problems and new ideas for teaching mathematics.

¢J) use real-life concrete models for developing basic math

skills.
Instructors : Dr. Arthur Bukowskl
Dr. Ping-Tung Chang
Times : Fall Semester, 1990
Textbooks: Instructors’ notes and handout.

Schedules of Seminars/Activities:

L))

Day Seminars : 8:30 a.m.- 4:30 p.m. (Academy -- Colony High

School)

a) October 24, 1990 -- Co-operative Learning In The Mathematics
Classroom Teachers of K-5 Only .#

b) November i, 1990 -- Co-operative Learning In The Mathematics
Classroom Teachers of grades 6 - 8 and 9 - 12 ONLY *

c) November 14, 1990 -- Math in The Mind’s Eye -- Part I #

d) December 5, 1990 -- Math in The Mind’s Eye -- Part II *
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B) Evening Seminars : 5:00 p.m. - 8:00 p.m.(Academy -~ Colony High
School)
a) Oct. 16, 23, 30 and Nov. 6, 1990 - Algebra Concepts and
Teaching Strategies (Instructor: Dr. Ping-Tung Chang)%
b) Nov. 13, 23, & 27, 1990 - Mathematical Foundations for the
year 2001 ¢ Instructor: Dr. Arthur Bukowskllx
¢) December 4, 1990 .- Problem Sclving and Its Applications
(Instructor: Dr.Ping-Tung Chang)#* '
d) December 11, 1990 - Computer Applicatlons. #
e) January, 1991 - Geometry and Its Applications (Instructor :
Dc. Ping - Tung Chang ) -- (at least 15 contact hours) ¥
C) Speclal Seminar: District-Wide Inservice
a) Oct. 12, 1990 - Equity In Mathematics *

% To all lnstrﬁctors : Please submlit your syllabus to Linda Surlano
before your class starts.

i11. Evaluation of thls Seminars.

1) 60%..... Mathematlcs Content : ( Algebra, Geometry, Foundatlion,
Computers >
2) 40%..... Math Teaching Methods : ¢ Problem-Solving, Co-operative

Learning, Math in Mind’s Eye, Equity In Mathematics )
3) Criteria of The grade distributions :
a) Each Toplc : Grade x (hours In this topic/Total hours) x
elther 40 % or 60 %
b) Final Grade : Topic A + Toplc B +....= Total polints
c) A : 90 points or above
B : 80 polints or above
C : Below 79 polnts
d) Please zend your grade after your flinal session to Linda
Surlano, Indicate your numerical grade as well as your
letter grade, for example :
A ¢ 98 points ), A ¢ 90 points), B (83 points >, or B (
80 points ».
e) Dr. Chang will assign the flnal grade.

IV. Attendance Pollicy.
According to the pollcy of Mat-Su Math Co-op Program, Academy of
Instruction, Mat-Su Borough School District, and MSC/UAA.

V. Appendices: Topic Syllabus
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fippendin C

Mat-Su College / Unlv. of Alaska Fall, 1990

I,

III.

SYLLABUS

Adninistrative Detalls

1.

4.
5.
6.

Name of the subject: MATH 620

Toplics in Mathematics for Teachers K-12 -- Algebra Concepts and

Teaching Strategles.

Course description

An Intensive course designed to Introduce classroom teachers to

the latest Information in Algebra and 1ts application 1In

everyday sltuations. This course will upgrade teachers’ skills
to meet the challenge of providing adequate training for our
future generations.

Prerequisite: Must be Certified teachers in Alaska from Mat-Su

Borough Schoo! Distrlct, or Members of Mat-Su Math Co-op

Program.

Behavioral objectives of this course:

After completion of this program, the participant will be able

to :

(a) describe current trends In school mathematlcs.

(b) know "how to" perform the mathematlical operations that are
required, also " why to " perform the operations based on
an understanding of the mathematics concepts.

(c) use problem-solving strategles for varlous grade levels.

(d) lidentlify calculator/computer actlvities appropriate for
the grade level students.

(e) know the extended basic skills for the 2ist century
mathematics.

(f) create activities designed to help participant to
integrate Algebra lnto other subjects.

(g) create problems and new Ideas for teaching Algebra.

¢(h) use real-life concrete models for developing basic math
askills In Algebra.

Instructor : Dr. Ping-Tung Chang

Times : See Schedule

Textbooks: Instructor’s notes and handouts.

Schedules of Seminars/Activities:
Evening Seminars : 5:00 p.m. - 8:00 p.m.(Academy -- Colony High
School), Oct. 16, 23, 30 and Nov. 6, 1990 '

Content of this toplc :

al

October 16, 1990

0. Fun and Games in Mathematics

1. Real Numbers & Set Theory

2. Flrst-degree equations and lnequalities
3. Polynomials and Factoring

4, Rational Expressions

S. Binomlal expansion: (x + y)*4 , (a+b)*20
6. Some games In Algebra.
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b) October 23, 1990

Equations & Functions

Introduction to Functions.

Linear Function

Quadratic Functiuns.

Composition and Inverses.

. Graphs of functions.

ctober 30, 1990 x*

Applications —— Word problems.

Jobs, Distance-Rate~Time.
Applications In Business and Economics.
Radlicals, Rational Exponents.

Other Interesting toplcs.

ovember 6, 1990 *x

Systems of equationa and inequallties
Determinants

Cramer’s Rule.

Gauss-Jordan Method

Matrix Operatlions

Linear Programming

OUI.D-(ON:—‘O

c)

d)

NbhON=CZhON—-O

¥% If time permits during this semester. The Algebra Seminar will
continue during Spring Semester.

IV. . Evaluation of this Seminars.

{1. Assignments .....cicieiienn eee 40 %
2. Examlnations.......... seessess 30 %
3. Flnal ceveeeececnccens reeeee .. 30 %

V. Attendance Policy.

Bccording to the pollicy of Mat-Su Math Co-op Program, Academy of
Instruction, Mat-Su Borough School District, and MSC/UAA.

-
3
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fippendia D

Mat-Su College / Unlv. of Alaska Fall, 1991

I.

SYLLABUS

2dministrative Detalls

1.

Name of the subject : ED 670  #

Enhancement of Math Teaching Technlques K-8 (I

Three Semester Hours Plus two lab hours.

%¥Thls course may be used toward Master Degree Credit Hours with
the approval of your individual committees.

Course description

This course ldentifies math methodology and techniques whlich
will enhance and expand math programs currently offered in K-8
currliculum. Course content emphasizes problem-solving, data
analysis, probability, measurement, mathematlcs for everyday
11fe, and other critical areas In making the elementary school
mathematlics more interesting and relevant to students in the
rapld changes of technological society. ¥

Prerequlsite: Certified teachers In the state of Alaska.
Behavioral objectlives of thls course:

A) After completion of this program, the partlicipant will be

able to :
(a) understand the history and development of
mathematics;

(b) place the learning activities In classroom;

(c) descrlibe current trends In school mathematics;

(d) know "how to"' perform the mathematical operations
that are required, also * why to " perform the
operations based on an understanding of the
mathematics concepts;

(e) use problem-solving strategies for various grade
levels and its applicailons;

(f) ldentlfy calculator/computer activitles appropriate
for the grade level students; .

(g) know the extended basic skills for the 2ist century
mathematics;

(h) create activities designed to help student to learn
algebra, geometry, measurement and others;

(1) create problems and new ldeas for teaching
mathematlics;

(J) use real-life concrete models for developing basic
math skills.

B) After completion of this program, the participant will be
able to ghift: #*

(a) toward classrooms as mathematlical communitles--away
from clagsrooms as slimply a collection of
individuals;

(b) toward loglc and mathematical evildence asg
verlfication--away from the teacher as the sole
authority for rlght answers;

(c) toward mathematical reasoning--away from merely
memorizing procedures; ,32

~
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(d) toward conjecturing, Inventling, and
problem-solving--away from an emphasis on mechanistic
answer-finding;

(e) toward connecting mathematics, its ldeas, and its
appllcations--away fram treating mathematles as a
body of isolated concepts and procedures,

#* HNational Counclil of Teachers of Mathematics.
PROFESSIONAL STANDARDS FOR TEACHING
MATHEMATICS---Prepared by the Working Groups of the
Commission on Teaching Standards for School
Mathematics of the NCTM. Reston, VA.: NCTM, March,
1991.

4, Instructor : Dr. Ping-Tung Chang , Offlice: Mat-Su College/UAA,
Tel: 745-9727

5, Times : Fall Semester, 1991

6. Textbooks: Instructor’s notes and handout.

I1. Schedules of Seminarg/Actlvities:
A) Day Seminars : 8:30 a.m.- 4:30 p.m. (Academy -- Colony High
School)
a) October 30, 1991, (Wednesday)
Cooperative Learning in the Math Classroom
Instructor : Ms. Carol Goetz, Anchorage School
b) November 6, 1991 (Wednesday)
Math in the Mind’s Eye (Part 1)
Instructors :Mike Curran, Math Consortlum Fellow & Math
Curriculum Committee, MSBSD
c) HNovember 14, 1991 (Thursday)
*Math Authentlc Assessment®
Instructor: Mardene Collins, Math Consortium Fellow, Colony
Mliddle School, MSBSD
d) November 22, 1991 (Friday)
* Teaching Math in the 90’s " from the view of Alaska
|

Teacher of the Year
Instructor :Nancy Norman, Finger Lake, MSBSD
e) December 4, 1991 (Wednesday)
*Math in the Mind’s Eye" (Part 11)
Instructor: Mike Curran, Math Consortium Fellow & Math
Curriculur Tommittee, MSBSD
f) December 1:, 1991 (Wednesday)
Teaching Math in the 90‘s from the View of Alaska Teacher
of the Year
Instructor: TBA
B) Evening Seminars : 5:30 p.m. - 8:30 p.m.(Academy -~ Colony High
School)
a) October 15, 22, 29, November 5, 1991, (Tues)
Algebra Concepts and Teaching Strategles
Instructor : Dr. Ping-Tung Chang
b) November 12, 1991, (Tuesday)
Computer Applications
Instructor : Gary Gustafson
¢) November 19, 1991, (Tuesday)

: Curriculum Planning & Evaluatlons : -
ERIC s <0
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Instructor: Linda Surlano

d» November 26, 1991
Show and Tell Sessions; speakers; 1990 Mat-Su Math Co-op
Graduates
Instructor: Janlis Bishop, Finger Lake Elementary Teacher
Mathematics Through Measurement (Intro. to NDN Program)
Instructor: Allison Holsten
Presider and Moderator: Dr. Ping-Tung Chang

e) December 3, 10, 1991, (Tuesday)
Problem Solving and Its Applications (K-8)
Instructor: Dr. Ping-Tung Chang

C) Speclal Seminars 3

District-Wide In Service, October, 14, 1991

From 8:30 AM to 4:30 PM

Equlity In Mathematics.

Instructors : TBA.

III1. Evaluation of this Seminars.
1) 40%.....Mathematics Content : ¢ Algebra, Geometry, Camputers )
2) 60%..... Math Teaching Methods : (Inplementation of Standards,
Cooperative Learning, Methodology )
3) Crlterla of grade distributlions :
a) FEach Toplc : Grade x (hours In this topic/Total hours) x
either 40 % or 60 %
b) Final Grade : Toplic A + Topic B +....= Total points
¢) A : 90 polints or above
B : 80 points or above
C : Below 79 points
d) Please send your grade after your flinal session to Linda
Surlano, Indicate your numerical grade as well as your
letter grade, for example : A ( 98 polints ), A ( 9
points), B ( 88 polnts ), or B ( 80 polntg 3.
&) Dr. Chang will assign the final grade.

IV. Attendance Pollcy.

According to the pollicy of Mat-Su Math Co-op Program, Academy of
Instruction, Mat-Su Borough School District, and MSC/UAA.
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fippendid £

Mat-Su College / Univ. of Alaska Fall, 1991

SYLLABUS

I. Adminlatrative Detaiis

1.

B)

Mame of the subject : ED 693 %

Enhancement of Math Teaching Techniques K-8 (I)---Practlcums

and Cooperative Educatlon. One Semester Hour

¥This course may be used toward Master Degree Credit Hours with

the approval of your Individual committees.

Coursge description

This is a practlcum course to be used in conjunction with ED

670 A. Prerequigite: Certified teachers In the state of

Alaska.

Behavioral objectlves of thls course:

A) After completion of thls program, the participant will be

able to :

(a) understand the history and develcoment of mathematice;

(b) place the learning activitles in classrocm;

(¢) describe current trends in school mathematics;

(d) know “how to" perform the mathematlcal operaticns that
are required, also * why to " perform the operations
baged on an understanding of the mathematlica concepts;

(e) use problem-solving strategies for various grade
levels and Its applications;

(£) ldentify calculator/computer activities appropriate
for the grade level students;

(g) know the extended basic skills for the 21st century
mathematics;

(h) create actlvities designed to help student to learn
algebra, geometry, measurement and others;

(i) create probiems and new Ildeas for teaching
mathematlics;

(J) use real-life concrete models for developing basic
math skills.

After completion of this program, the participant will be able

to shift: »x

(a) toward classrooms as mathematical communitles away from
classrooms as simply a collection of Individuals;

(b) toward loglc and mathematical evidence as
verlification--away from the teacher as the sole authority
for right answers;

(c) toward mathematical reasoning--away from merely memorizing
precedures;

(d) toward conjecturing, lnventing, and problem-solving--away
from an emphasls on mechanistic answer-finding;

(e) toward connecting mathematics, Its ldeas, and Its
appllcations--away from treating mathematics as a body of
Isolated concepts and procedures.

#% MNatlonal Counclil of Teachers of Mathematics. PROFESSIONAL
STANDARDS FOR TEACHING MATHEMATICS---Prepared by the
Workling Groups of the Commlission on Teaching Standards for

O ol
&Jd
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II.

III.

IVI.

School Mathematlics of the NCTH. Reston, VA.: NCTM, March,
1991.
4. Instructor : Dr. Ping-Tung Chang , Office: Mat-Su College/UAA,
Tel: 745-9727
5. Times : Fall Semester, 1991
6. Textbooks: Instructor’s notes and handout.

Schedules of Seminars/Activitles:

&) Day Seminars : 8:30 a.m.~ 4:30 p.m. (Academy ~-- Colony Hligh
School)
See Scheduie of ED 670.

B) Evening Seminars : 5:30 p.m. - 8:3C p.m.(Academy -- Colony High
School)
See Schedule of ED 670.

C) Speclal Seminars ;
See Schedule of ED 670.

Evaluation of this Seminars.
1) 40%.....Mathematics Content : ( Algebra, Geometry, Computers )
2) €60%.....Math Teaching Methods : (Implementation of Standards,
Cooperative Learning, Methodology )
3> Criteria of The grade distributione :
a) Each Topic : Grade x (hours In this toplc/Total hours) x
elther 40 % or 60 %
b)Y Final Grade : Topic A + Topic B +....= Total polnts
¢) A : 90 points or above
B : 80 points or above
C : Below 79 points
d) Please send your grade after you. flinal sesslon to Linda
Surlano, Indicate your numerical grade as well as your
letter grade, for example : A ( 98 polints ), A ( 90
points), B ( 88 points ), or B { 80 points ).
e) Dr. Chang will assign the final grade.

Attendance Pollcy.

According to the policy of Mat-Su Math Co-op Program, Academy of
Instruction, Mat-Su Borough School District, and MSC/URA.

<0
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OVERVIEW of IMPLEMENTATION PLAN
MATANUSKA-SUSITNA MATHEMATICS CO-OP PROJECT

[ NEEDS ASSESSMENT |

TEACHER/ PARENT ‘ MAT-SU BORCUGH
ADVISORY COUNCIL | SCHOOL DISTRICT
MATHEMATICS CURRICULUM
COMMITTEE
PROJECT DIRECTOR / PACJECT EVALUATION
CO-DIRECTOR TEAM
SEMINARS &
SUMMER SESSIONS
PRODUCTS / OUTCOMES
PEER COACHING
TEACHER SHARING
CURRICULUM ADJUSTMENT
FALL SPRING SUMMER
SEMESTER SEMESTER SESSIONS
MATH CAMP
PROJECT SHARING 2 WEEKS PROJECT
AND CISSEMINATION **
INSERVICING
PERMANENT TEACHER RESQURCE CENTER
MATANUSKA-SUSITNA BOROUGH
SCHOOL DISTRICT
ACADEMY OF INSTRUCTION,
MAT-SU C1LEGE /
UNIVERSITY OF ALASKA ANCHORAGE *

* TEACHER RESOURCE CENTER WILL BE A COORDINATING AND GATHERING CENTER FOR
ALL INFORMATION CREATED DURING AND AFTER THE GRANT. ALL TEACHERS WILL
HAVE ACCESS TO THESE CLASSROOM MATH RESOURCES AND INFORMATION.

*» FINDINGS WILL BE REPORTED TO RESPECTIVE AGENCIES.

Y
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MATHEMATICS CO-OP PROJECT
5 YEARS and BEYOND P_AN

Preliminary
Stage

Zero Year

Implementation

Stage

First Year

Implementation

stage

Second Year

Implementation
Stage
Third Year

Conclusion

Stage

Fourth Year

Fifth Year
and

Beyond

ssmmarn

S>DO>5>>>>>

>D5>>>>>>>

>>>>>>>2>>

>>>>>>>>>

>>D0>>>>>>

>>>>>>>>>

MATANUSKA-SUSITNA MATHEMATICS CO-OP PROJECT
AUGUST 1, 1990 THROUGH JUNE 30, 1992
FUNDED BY
DWIGHT D. EISENHOWER
MATHEMATICS and SCIENCE EDUCATION ACT

EXPANDED PROJECT ACTIVITIES
TEACHER ENHANCEMENT / MATH CAMP
FUNDED BY "NATIONAL SCIENCE FOUNDATION"

PROJECT ACTIVITIES CONSIST OF
RURAL ALASKA DISTRICTS
"MATH CAMP" EXPANDED

PROJECT ACTIVITES CONSIST OF
RURAL ALASKA DISTRICTS
"MATH CAMP*, MINI-CONFERENCE

EVALUATION and DISSEMINTION
MATH RESOURCE CENTER
SEEK NON - N.S.F. FUNDING
NEWSLETTER

PROJECT ACTIVITIES EXPANDED
TO ALL DISTRICTS
NON - N.S.F. FUNDING
MAT-SU CO-OP NEWS LETTER

o
~ Q0

APKL(THY of INSTRUCTION, MATANUSKA-SUSITNA BORQUGH SCHOOL DISTRICT, ALASKA
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