SIMON FRASER UNIVERSITY S 7,3._, o
MEMORANDUM R
.................. SENATE o) From.. SENATE. GRADUATE. . STUDIES. COMMITTEE...........
Subject.. M.SC. (EDUC) PROGRAM IN MATHEMATICAL | Date... JUNE. 104 2975 oo
EDUCATION
MOTION: ‘ "That Senate approve, and recommend approval to

the Board of Governors, the M.Sc. (EDUC) Program
in Mathematical Education, as set forth in S.75410,

including the new courses:

MATH 601-5 ~ Trends and Developments in Mathematics, I
MATH 602-5 - Trends and Developments in Mathematics, II

which do not carry credit toward the M.Sc. or the Ph.D.

degrees in the Faculty of Science, but toward the M.Sc.

(EDUC) degree."



SIMON FRASER UNIVERSITY | | S 75‘/ / O

To: Members of Senate | From: Office of the Dean
of Graduate Studies

Subject: M.Sc.(Educ) Program Date: . June 10, 1975
in.Mathematical Education : '

MOTION: That Senate approve the M.Sc.(Educ) Program in

Mathematical Education

This program was approved by the Senate Graduate

Studies Committee on June 9, 1975.

—
Jon Wheatley
Dean of Graduate Sdidies



SIMON FRASER UNIVERSITY | S 75-
MEMORANDUM ' -
...... Marian McGinn for the Executive | pom  Jon Wheatley,
Committoe for the hxecutlve .| From. . . 00 T
’ Dean of Graduate Studies

T enclose a proposal for an M.Sc. (Ed) Program in Mathematical
Education: It is my ruling that it is not a new program. I checked this
ruling with the Academic Planning Committee to make sure I would not be
over-ruled at a later time with consequent loss of time: the Academic
Planning Committee concurred in my ruling. Thus the proposal may go forward
to Senate without reference to the Assessment Committee for New Programs.
However, because it is a course package, rather than simply one or two
new courses, I would like it to go before the Senate Graduate Studies
Comnmittee (if it passes the Executive Committee) before it goes to Senate.

VS

Jon Wheatley

cc: Dr. B. Wilson, Chairman Academic Planning Committee
Dr. S. Aronoff, Dean of Science
Dr. A. H. Lachlan, Chairman Mathematics

enc.



SIMON FRASER UNIVERSITY

MEMORANDUM
. M. McGinn, Secretary e From...... S..Aronoff. ... r-Avwvv% ....................
..................... Senate Grad Studies: Committee . . — SCABIICE s
Subiect......M...S.c...,....(,E.d_..)...P.r.o.gr,am...in ............................................... | Date........] MarCh. 54 1975 i "

Mathematics Ednrafibn

At its meeting of February 27, 1975, the Faculty of Science passed the
following motions:

"That the Faculty approve the proposal for a Master of Science (Education)
Program in Mathematics Education and forward to $¢5C for consideration."

"That the Faculty approve course proposal MATH 601-5, 'Trends and Develop-
ments in Mathematics, I' and forward to SGSC for consideration.'

""That the Faculty approve course proposal MATH 602-5, 'Trends and Develop-
ments in Mathematics, II' and forward to S&SC for consideration.”

The supporting documentation for these proposals is attached.

/pel
Encl.



SIMON FRASER UNIVERSITY G-"71-2.

MEMORANDUM
....... Dr. S. Aronoff . .| Fom...Dr. A.H. Lachlan i
Chairman
Dean of Science . Mathematics Department . . . .. ...

Education

This proposed new program has crystallized and the proposers of
it would like it to be mounted in the academic year 75-76. In the
past I indicated to you that I hoped we could make our contribution to
this program without any additional faculty members. At that time it
seemed that the requirement would be for six hours teaching a year. The
Department now has a very strong feeling that it has been the victim of
too tight a squeeze in terms of manpower and that on no account should we
undertake anything new without receiving the necessary additional help
at faculty level. : '

- The requirements for the program would be 15 hours over two years.
I think that the best way to provide the necessary teaching would be to
employ persons with recent Ph.D.'s either to teach some of our tutorials
or to teach some of our lowest level calculus courses. Of course I
should say we are alive to the necessity for all introductory courses
to be taught not only competently but well. I feel that a sum in the
neighborhood of $10,000 over two years could be used to fund the teaching
in this way. Our Appointments Committee felt that it would be prudent to
use this approach rather than requesting yet another faculty position
because it is not yet certain that the M.Sc. Education Program can be
offered continuously.

A.H. Lachlan

AHL/1h

att. current information about program
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SIMON FRASER UNIVERSITY
MEMORANDUM -

Date.......8 October 1974 .. ..
[ : :

P Y

.’

S’

Dear Alistair,

I am writing to request that you call an ea&ly meeting of the Appointments
and Long-Range Planning Committee to consider the implications for future
staffing of the new M.Sc. (Ed.) Program in Mathematics Education. The Program
itself is to be offered by the Education Faculty but it has been drawn up with
close cooperation between two members of that Faculty (Professors Dawson & Trivett)
and a committee from the Math. Department. '

The mathematics component of. the program will consist of two 13-week courses,
one of which will be offered each year. (It is a two-year program and all students
will take both courses.) Each course will meet one evening per week, from 4:30-
9:30 with a 45 minute break for dinner. :In addition a member of our department will
have the responsibility of supervising the writing of an extended essay (for wnich
the student receives 5 hour credit) by each student in the program. As the program
will be based on close cooperation betwejn the person teaching the education
courses and the person teaching the mathematics course it will be desireable if each
attends a fair portion of the courses giﬁen by the other, I thus put the time
commitment of a person teaching in the ppogram at 15 hours over 2 years (10 hours
teaching the mathematics courses, |5 hourg from directing essays) and this is the
number of teaching hours I feel must be llocated by the Department. Because of
the number of students involved (between {10 and 15} I feel it would be less than
fair to give under 5 hours teaching credit to the person supervising the extended

essays.

My own view is that there‘aré several persons in the department capable of
and interested in teaching in this program. What I would like the ALRP Committee
to consider is whether or not we can make our contribution to the program without
bringing in a new faculty member to cover the hours we will loose by using one of

our present faculty for this program.
I enclose a draft of the description of the program.

Yours very truly,

[ e

. LB:lc
) *
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GRADUATE PROGRAM IN MATHEMATICS EDUCATION

 Introduction L |

[ !

The followingibrfef descriptioﬁ'of the proposod'Craduate

i

1 | : : -
'Proyranm in Mathematics Education has Leen generated as a result

!

iof Jdiscussions betweon the Fatulty of Education and the Mathe-
matics Deéartment. | . |

The proposed'program is designed to provide practising
t»a»hch with an o,portunity to update their knowledge base in
the fields of education and mathematics. '

Decree to be awarded - ' |

On :uccessful completion of the Graduate Program in Mathe-
matics Education, a candidate will be.awarded the degree of

Master of Science (Education),

-

Adzission Requirements

The Graduate Program in Mathematics Edocation.seeks hizh
calibre candidates who are interested -in 1mprov1ng the quality
of cducational practice in their classrooms. Applicants for .
aJnx::xon must be pract1szng teachers whokrfiz the regular
adrmissioan réﬁuxremcnts to the Faculty of Education, In addi-
tion, duy requirements imposed by the Mathematics Departrent

nust be mey.
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" work each.

The Graduate Program in Mathematlcs Education will hzve an
initial intake of fiftcen students in September, 1975. If firfteen
suitable candldates are not identified, the program will ~.t

be nounted v ;
|

Applications for ?dmi551on must be made before Mav 1. iu73,

Applications will be sent to the Faculty of Educaticn for
docd cntation. A Joint Faculty of Education- Mathcnat s Lepart-
ment committee will rule on the admissibility of candiztes, with
the xinal decisxon for admissibility reserved by the Fuculty of

Education Graduate Studies Committee.

Meeting Times

The Graduate Program in Mathematics Education is desi

aned
for practising teachers whose family_and occupational rc;;:usi-
bilities require them to continue employment while they unier-

take graduate work. For this reason, meeting times will te
Tuesdays and Thursdays commencing at, 4:30 p.nm. and continuing

through the dinner hour until 9:30 p.m.

Program Content, Sequencing and Staffing

To complete the Graduate Program in Mathematics Educction
and to qualify for the M.Sc. (Education) degree, a candiclate
will be required to complete.a minimum of forty semester ours

of work ipcluding two extenddd essays of five semester hours
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Program content, sequencing

period is shown on the following pagés.‘-gg shoul
. Lo

.3

- - e

| .
|

andjstaffing‘fbr the two vear

d be noz:ed

that all students must follow the program sequencing that Is

‘outlined,

SEMESTER CALENDAR COURSE SHORT CONTENT gramiTeR
SR NUMBER DESCRIPTION -

Fall 197§  Education 814 Research Design 5
(75-3) |

Trends & Develop-

[ ]
Mathematics 601
i , ments in Math. [

(Ua}

N

Spring 1976 Education Trends § Decvelop- 5
(76-1) ments in Math,
Education I
 RAN _ ,

- Education 881 Extended Essay S
Su#mcr 1976 .NnAformai course work
(76-2) ‘ h 5 -

- |

Fall 197¢ Mathematﬁcs 602" - Trends & Develop- 5
(76-3) ' a | ments in Mathe-

matics II
RARR N
_ [Mathematics or

Optional Course
- Education]

w

Spring 1977
(77-1)

KRR
Education Trends § Develon-

tics Education II

AR

® .
Edu;ation 882 Extended Essay

* Sece Appendix A
ax  Sce Appendix B

Sce Appendix C
See Appendix D
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Each.cand1date-w111 have| a Supervisory Committée<of two

Ercmhcrs. one from'the Faculty of Education and'oné from the

iVathcratxcs Department.~ Initiation amd superv1s1on of each

‘candidate's program ‘will be undertaken pursuant to Sena.e

Graduate Studies Regulations.

Progranm Coordinator

is recommended as Program Coorcinator

for the Graduate’ ;rogram in Mathematics Education. It is further

rccomncnded that the Program Coordinator be assisted by asmall
con;ultat;ve commxttee whose members have a major commitnment
to and 1nvolvement in the program {3 or 4 professors at most].
The program Coordinator will work closely with Senior Super-
visors of the cand1dates in the program and the Dlrector of
Graduate Studies, Faculty of Education, in order to foster the
expedience and orderly progress of cagdidates_towards their
degrees. | - |

i~
e
Financial Assistance e

No fznanc1al assistance will be available for applicants

to the Graduate Program in Mathematics Education.
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SIMON FRASER UNIVERSITY

MEMORANDUM
....... F aCUltyofSClence from. . Dr. S.K. Thomason, Chairman .
Graduate Studies Committee
....... Gnédgétﬁw§tud;9§m99mm;ttssmmmmmmmmmmmA .....Mathematics Department . . . . . ...
....... NEWGRADUATECOURSEPROPOSALS Date..... November 25, 1974 . .. ... ... .. ...

Enclosed are New Graduate Course Proposal Forms for Math 601-5
and 602-5, approved by the Department Graduate Studies Committee on
November 21, 1974. Please note that they were approved subject to the
condition that they will not carry credit towards the M.Sc. or Ph.D.
degrees in Mathematics. I presume the Faculty will change "Mathematics"
to "Faculty of Science" and will ensure an appropriate notation is made
in the Graduate Calendar. (cf. Chemistry entry, 1974-75, p. 127).

SKT/sh
hel.



SIMON FRASER UNIVERSITY . -

New Graduate Course Pronosal Form

CALENDAR TNFORMATION:

Department: Mathematics - Course Number: 601

Title: __Trends and Developments in Mathematics, I.

Description: An investigation of the fundamental conceptsland techniques of the
calculus and modern algebra,with stress on the algorithmic aspects of these areas
of Mathematics.

Credit Hours: 5 v .__Vector: ‘Prerequisite(s) 1f anv: Permission

ENROLLMENT AND SCHEDULING:

Estinmated Enrollment: 15 When wili the course first bhe offered: Fall, 1975

How often will the course be offered: Once every two years.

JUSTIFICATION:

The course is needed as the Mathematics Department's contribution to the Graduate
Program in Educational Practice (Mathematics Education) to be offered by the
Faculty of Education. It is a key part of a program designed to improve the
level of mathematics teachlng in the Junior and Senlor Secondary schools in

this province. :

RESOURCES:

Which Faculty member will normally teach the course: DIS. Alspach, Berggren, Gerber, Harrop and
Thomson. .

What are the budgetary 1mpltcations of mounting the course: Will need $5,000 to pay a

post—doctoral fellow to teach a course_ that would have been tauqht by_the

faculty member assigned to this course.

Are there sufficient Library resourées (apnend details): See attachment.

Appended: a) Outline of the Course -
b) An jindication of the comnetence of the Faculty member to give the course.

¢) Library resources

— : - l
Approved: Departmental Graduate Studies Committ ji Kd\/Mu/)AT\ Nate: Q\ \\\4 ] -

Date: é%ﬁ,‘/)f

Faculty Graduate Studies Committec:

Faculty: Date:
Senate Graduate Studies Committee: o Date:

Senate:

Date:



Library Resources

The existing hdldings in Mathematics books are moie,than adéquate
for this course. However, the student will be encouraged to find papers which
develop further the topics in the course, both at a level which would bé
useful to him/her and at a level which would be accessible to.his/her future
students. Consequently, it is important to note that the library subscribes to
such joﬁrnals as:

(1) The Matheﬁatics Teacher

(2) Mathematical Gazette

(3) The Monthly, of the Mathematical Association of America’

(4) Vector,_évéublication of the B.C. Association of Mathematics Teachers
(5) Scientific American

All of these regularly publish papers which would.serve as supplementéry

. material at a level appropriate to this course.



Competence of Proposed Faculty

The mathematical material included in thé course is such as
could be taught bylany competent mathematician. Of more importance is the
individual's concern for, and knowledge of, problems of mathematics education.
Several members of the Proposed Faculty have spoken at length, in both
formal and informal settings, with mathematics teachers invthe érovince and
with specialists in mathematics education. All of the froposéd Faculty have
been actively involved for more than a year in discussiOnsAwith Professors
Trivett,and.Dawsop of the Education Faculty on both the épproach and content
of this course. In addition, some of those whose names are listed have

published results of their research into problems of mathematics education.



MATHEMATICS 601

‘ . TRENDS AND DEVELOPMENTS IN MATH. I

A. Algorithmic'Aﬁpfoaches
I. General study of algorithms

a. Flowcharting-
b. Efficiency of algorithms

II. Examples of algorithms

B. Calculus.
I. Concepts of the calculus

a. The Real Numbers - order and completeness
b. Functions
c. Limits

1. . Convergence of sequences and series

‘ : S 2. 1lim f(x)
X8

3. Derivatives

. 4. 1Integrals

II. Applications of the calcﬁlus
a. Physical Sciences
b. Biolpgical Sciences
c. Social Sciences

C. Algebra

I. Algebra as an extension of High School algebra
a. Groups
1. Permutation Groups and Counting -
‘2. Symmetry
b. Rings
' 1. Rings in number theory
2. Polynomial Rings



‘ C. (continued)

" I. e. Fields
.1." The fields of High School algebra
' 2. Constructing other fields |
3. Symmetry_gfoups of fields

II. Impossibility of certain geometric_constructions‘

III. Algorithmic éspects of algebra



SIMON FRASER UNIVERSITY

New Graduate Course Pronosal Form

CALENDAR INFORMATION:

Departmenc Mathematics V : Course Number: 602

Title: Trends and. Developments in Mathematics, II.

Description: The basic concepts and techniques of linear algebra and statisticsifwith
an emphasis on their applications. A consideration of the axiomatic approach to

Mathematics as gxgmpqu;gd by different types of geometry.
Credit Hours: .5 . Vector: 5-0-0 Prerequisite(q) {f anv: Permission

ENROLLMENT AND. SCHEDULING:

Estimated Enrollment: 15 . When will the course first be offered: Fall, 1976

How often will the course be offered: Once every two years.

JUSTIFICATICN:

The course is needed as the Mathematics Department's contribution to the Graduate
Program in Educational Practice (Mathematics Education) to be offered by the Faculty
of Education. It is a key part of a program designed to improve the level of

mathematics teaching in the Junior and Senior Secondary schools in this
province.

RFWOURCFQ -

Which Faculty mcmber will normally teach the course: Drs. Alspach Berggren, .Gerber, Harrop and
Thomson

What are the budgetary. 1mp11cations of mounting the course: Will need $5,000 to pay

a post-doctoral fellow to teach a course that would;haveﬂbeén,tauqh; by_the

faculty member assigned to this course.

Are there sufficient Library resources (anvend details): See attachment.

Appended: - a) Outline of the Course :
b) An indication of the competence of the Faculty member to give the course.

c) Library rdsources

) - ]
Approved: Dcpnrlmontul Graduate Studies Comittee.g\w Date: c,\ \\ f“\

Date?

Fnculty Graduate Studies Committec:

Faculty: ' : S.

Sonate Graduate Studies Committeoe:

. }
Senatal i Datet
] "




Competence of Proposed Faculty

The mathematical material included in the coufse is such as
could be tagght by.any competent mathematician. Of more importance ié the
individual's concern for,'and knowledge of, pfoﬁlems of.mathématics education.
Several memberé of the Proposed Faculty have sﬁoken at leﬁqth, in both
formal and informal seﬁtings, with mathematics teachers in the Province and
with specialists in mathemaéics education. All of the Proposéd Faculty have
been actively inﬁolved fore more than a year in discussions with Professors
Trivett apd Dawson of the Education Faculty on bo;h the approach and content

of this course. 1In addition, some of those whose names are listed have

pubiished results of their research into problems of mathematiés education.



Library Resources

The existiﬁg holdings in MathematiésAboéks'érefmore than.adequate
for‘this course; Howevér; tﬁe student will be encquraged to find papers which
develop further the topics in the course, both at a Iééel'which would be
useful to hiﬁ/hg: and‘éf a level which would be accesSiblg'fo his/her future
students. CQnsequently, it is important to note that the 1ibquy.subscfibes to
such journals a§: | |
(1) The Mathematics Teacher
(2) Mathematical'Gézette
(3) The Monthly, of the Mathematical Ass¢ciatioﬁ.of America
(4) Vector, a publication of the B.C. Association of Mathematics Teachers
(5) 'ScientifiélAmérican
All of theSe-:egularlyApublish papers which would serve as supplementary

material at a level appropriate to this course.



MATHEMATICS 602

. TRENDS ARD DEVELOPMENTS IN MATH II

A. Linear Algebra and Matrix Theory
I. Systems of Linear Equations

II. Vector Spaces A
a. Linear Operators and Linear Functionals

b. Derivative and Integral as Lineaf Operatdrs

III. Applications of Linear Algedbra
a. Game Theory _
b. Linear Programming

B. Statistics and Probability
I. Deécriptive}Statistics

II. Probability
III1. Theory of Inferential Statistics
IvV. ,Applications
a. Experimental Design

b. Sample Survey Design ‘
c. Quality Control

C. Geometry
I. Reasons for Axiomatics and the Evolution of the Method

II. Description of the Method

III. Examples of Axiom Systems
a. Plane Euclidean Geometry
b. Finite Geometries
c. Projective Geoﬁetry'

Iv. Consistency.and'Independence of Axiom Syatemé_
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The number for this course Education - -Trends and

Developrents in Mathematics Education I1s yet to be dotrming,
Vonetheless, it is anticipated that at a minimum the cou willi
include the following tOplCS

|
A, Affectzve and Cognitive Factors in Learning Mathen atlts

‘II‘ Self Concept and $chool AchieVement

- JI. Confluent Educatién as it pertalns to matlr-atics
L educatxon _
'III. Psychology of Learning Mathematics for t}f veunsg

child/for the adolescent

1v. Subordination of.Teaching to Learning

B. Problems in Remedial Work |
I. Principle of Multinle Embodimént

II. Analy51s of Learner Difficulties in aritheme® .
and algebraic operatlonals/number systens/z2 co~ Tro

I3
S | _ :
C. Strategies to Develqp and Meet Curriculum Designs
. . | ! - _ RO
I. Goals and Objectives for Mathematics Teachirg
II,'-Strategies for Jeaching Mathematics

IIT. Formative and Suhmative'Evaluation in Mathermatics
Teaching { 1 '

IV. Analysis of Mathématits Curriculum
V. Research Désign |
Again, the number for the'conrse Education . Trends
and Developments in Mathematics Education lI is yet to e leter-
mined. The following content outline is provided, however, s5

'that one can gain a perspective of the minimum content to :e

considered in the course.
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Strategies to Develop and Mcetépyrricu;um Jesizns .
(an extension of th topic iniviated in Educat.on )

D ]

B. ‘Importance of erroriin learning mathematics

I.
II.
III.

IV,

V.
VI,

Computationél Error
Self-correction

Algebraic error
Méasurement and estimation

Personal pérception

Individual schema: assimilation and accor .ala<ion

C. Physical Aids and Manipulative Materials for Lesinln
Mathematics -

I.
II.

Role and organization of mathematics Yot oo
Physical Aids and Manipulative Materials

a) Coun%ers

b) Attribute blocks

c¢) Coloured rods

d) Multibase blocks'

e) Gceoboards, pegboards
f) Geometric models

g) Mathematical games
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The two extended essays required for the Graduwate rro-row

in Mathematics Educatlon wil

which may from time to time
, In addition, one of the
enmphasis on the méthematics‘
pcdaqogy of mathematlcs tedc

major supervisor shall be a

ment with the second member!of the Supervisory Committcec coming

fron the Faculty of Educatio
supervisor shall be from the

second member of the Supervi

|
|
!
I
|
I
f
1
I

-

1 conform to the outline fur exic¢n

- €ssays contained in paper Ed GS 8 and,other such regulaticrns

be invo;ved by the Universit..
extended essays must have 2n

while the other must focus on the

hing. In ‘the forner case, the

nember of the Mathematlcs Dcoart-

n. In the latter case, the major
Faculty of Education with tze

SOTY Comﬁittee being fronm the

Mathematics Department.

LN

|
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The optional course provided during the 76-3 scnvsizs
may be .either an education course or a mathematics cours:. A
|
1ist of approved optional courses is provided below. & candi-

date must have written approval of his senior superviscr Sefore
registering for an optional, such approval to be filed with

y § (v'\. . [ : A . ’
the Director ox Graduate Studies, Faculty of Education, no less.

" than two weeks prior to the commencement of the coursc.

Coufses may be added to or deleted from this list only
with the approval of the Graduate Studies Committee o e

Faculty of Education acting on the recommendation ¢f the Freogrran

Coordinator.
EDUCATION COURSES MATHEMATICS COURSES
Eduq#tion s " Mathematics _
ﬁducation ;__ 1 Mathematité ___
Education - | Mathematics ____
Education ___ :s R Mathematics __
-Education E Mathematics

R ‘ 1 '
: } . | ! .
Because of the v‘riatlbn;in the number of credit hours

| :
granted for mathematics cou&s¢s, it! may be necessary ZIor 2

student to take two mathemati¢s courses in order to obdtiin the

“required 5 semester hour credit.

\
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L em MATHEMATICS 601 o
. , oD

TRENDS AND DEVELOPMENTS IN MATH. I ‘

». Algorithmic Approaches

I.

1.~

General study of algotichms

~a. lrlowcharting

b. - Efficiency of algorithms

"Examples of algorithms

B. Calculus

I. Limits and Continuity
II. Derjvatives
III. Integrals '
IV. Algorithms in the Calculus
C. Algebra ' }
I. Algebra as an extension of high school algebra
. ) b ‘;. .
a. (Groups ; N
|
b. Itings %
c. Ilelds | .
d. lolynomial Rings '
o ‘ |
II. Impossibility of certain geome%ric constructions
III. Algoyithmic aspects of algebra’
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MATHEMATICS 602

.
e

Co

TRENDS AND DEVELOPMENTS IN MATH II

A. Linear Alggbfl and Matrix Theory
I. Systems of linear equations

II. Octher uses for linear algebra

B, Statisti¢s and Probability

1. Descriptive Sfatistiéa
II. rrobabilit} . |
: i;i. Thepﬁf of Inferentiaijcatiatiél
. 4 Applucatioha :

a. Nxperimental Design
b. Sample Survey Design

c. Guality ‘Control

! . |
| .

'C. Geometry

IQ' Reasans for Axiomatics and the evolution of the method

- II. Description of the method
III; Examples of Axiom Systems

a. Plane Euclidean Geometry
b. Finite Ceomet;ies

c. Projective Geometry

|
[
!
I
!
|

, _ ‘ |
IV. Consistency and Independence of Axiom Systems
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