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MEMORANDUM
SENATE H. M. EVANS, REGISTRAR AND SECRETARY
F et e Fr O o e
.......................................................................................................................................... SENATE COMMITTEE ON GRADUATE STUDIES
Subject............ DEPARTMENT OF CHEMISTRY - . . . . Date... NOVEMBER 20, 1970 .
CHEMICAL EDUCATION

This is to advise that the Senate Committee on Graduate
Studies approved Paper GS. 98 - New Course Proposal, Department
of Chemistry - at their meeting on November 19, 1970, and it is

now being forwarded to Senate for approval.

cc J. M. Webster
I. B. Kelsey

Note: The following minor change to the Calendar information was
approved by the Executive Committee of the Senate Committee
on Graduate Studies: ''The ten units of course work in the
Faculty of Education cannot be used for credit towards the
Ph.D. degree in Chemistry if the student transfers into the
Ph.D. program."



Tow. . Mowbers, Senate Committen on Graduate..] Ffrom. 1100 Rvans, ICf‘ibtj.?’.él.T and Sceroetory
‘ - Bxecutive Committee, Senc cte Comani g Lo
,,,,,,,,,, S UG s e ~on Graduate SLnd ies

Subject.. Kew Coursc FProposal, Departwent of || Date. Novewber 17, 1970 - . .
Chemistyry - Paper 05.98
This is to advise that the now course propesal in the Departwent of Chemistry
was approved by the Executive Cowmittce of the Senate Committce on Graduatc
Studics at their meeting on Novewber 9, 1970 and is now being forwarded to
Senate Committee on Craduate Studies for their approval.
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From ..

Chemical Lducation _ | Dpate October- 21, 1970

T enclose 2 cowm proposal on Chemicnl Lducation which
has been consideved in doteil by the Foonlty of Science and is now
recommended to the Scnate Cemmittee on CGraduate Studies for

approval.
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encl.

cc: Dr. T. Bell
M. McCinn«w’




CFACULTY OF SCLERCE MNORPTRG O oJronkr 18, 1870

MASTER OF SCIENCE PROGEAN AN CHEMTCAL EDUCATION

This proposal wias referred from the Sceptember 21st
meeting of Foculty 1o the Foculty Graduate Studics Committee.
In the intevim, support Jor the proposal has been conveyed
from the Faculty of Vdocation, and Dean Stratton's letter of
October &th s included in the docomentation as Paper Number
29-D(b). Turthermore, the Department of Chemistry has rewritten
the proposal (Paper 29-D{u)). This paper has answered wany of
the questions which were raised at the Faculty level. The
Depurtment has also indicated that it is willing to guarantee
T.A. support for students cntering inte the program on a pre-
ferential basis for the peried of the masters program. ‘This
is necessary as students in this program cannot rcceive support
from the National Rescarch Council or from grants held by
faculty mombers.

In discussions at the Graduate Studies Committee, it
was indicoted thot the original rotionale for tiic proposal is
not fully consistent with the proposal in its present form.
Dr. Sutton has undertaken to rewrite the rationale for the pro-
gram. This will be recirculated to the Graduate Studies Committee,
and if approved will bc preosented to Faculty as & separate paper
distributcd at the meeting.

B. L. Funt
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Dean of Science From.. .. . Sutton, Chalrman,. .. . ..

Departmental Graduate

]

Here is the formal proposal, together with an up~to-
date vergicn of the original paper by Dr. DV'Auria. Both
have been revised Lo take into account the suggestions made
at the Faculty Craduate Studlcs Commitltce Meeting of October
13th, 1970. 1T would apnrecliate it il both documents are
forwarded to TFaculty and Senate, together with the specimen
letter about the proposal Trom College ol the P%cific.
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Paoculty of Scionce

A Propogsi Tov oo Chomical Tducatlon Option
a8 R

nee Program iy Chemistry

Revised October 14U, L9970

Calendar T7]f‘\iﬂ\)| iomn

898 M.Sc. Thesin, A thesin for the M.Sc. degree may be written
on a tonic in either Chowlcolry or Chomical TFducagtlon., Students
to write o thesis in Chemicol Dducation are regulred toe
crily 10 hours of course work in the Faculty of
1 ho the minimum chenistry degree requiremsents

electing

complele satislan
Educaticn in addibis

Justification

At present, and in the forcsecable future, the number of
research opportunitics available to new chemistry M.Sc. and Ph.D
awardees 1s decreosing. The number of univergity pogitions for
such research oriented percons is definitely smell. At the same
time there is a growing need for properly trained chemistry
teachers at the collepe and Jjunior college levcl. Cl(ariy then,
the pregram in the Chemistry Department should reflect the situa-
tion and re-crient the iraining offecred by the present M.3c. program
to allow gualificd and inuverested students to receive a broader
education.

The Chemistry Department wishes to initiate such a process
by allowing interested students to broaden their training by
becoming especially proficient in the area of tecaching chemistry.

Proposal

1. The Department wishes to recognise s thesils relating
to chemical education as acceptaeble .for the M.Sc.
degree in the Faculty of Science.

2. A studen®t opting to write a thesis in chemical
education will be required to satisfactorily complete
10 hours of course work in the Taculty of Education

in addition to the normal minimum chenictry require-
ment of 12 hours. Appropricte coursce work in chemistry
and 1n cducation will be determined by the supervisory
committee in consultation with the student.

The sunorvicery committee of ecooh ctudent will congist
ol a senicr , and Lwo committee memhfr“ Trom
the Chem;:try Pepurtn plus one committee menber from
the IMa~culty of Fducaition, who mey be a Joint senior
supervisor.
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Proposal - continuced

b,  The stuodent
Departmaenty

into the Chemistry

meet all the rcquire—

the Faculty of Scicnce.
[y

carriaod ouat i

the Chcmlbtry

He Students who trancfor to the Ph.D. program in chemistry,
or who cnter Thae Ph.D, progrom altler completion of the
M.5c,, will not noraslly oblain credit for those educa-
tion cources completed whilst in the M.Sc. program.

Demand for the Pronogal

1. At least % M.Sc. stndents registering first in Fall 1969
questioned the pososibility of doing such a modified
M.5¢. pJo‘rum. All would have enrolled in such an
option were it avallable al that time. This reprcsents
about 25% of the new graduate enrollment of 1969.

2. Meetings have been held with representatives of
Capilano College, B.C.L.T. and other colleges, at
which considerable support and offers of collabora-
tion were expresscd.

3. Views werec solicited from a number of universities
and colleges in Canada and U.S.A. - most of which
expressed interest in the proposal. Many universities
in the U.S. offer such an option already; the accept-
ability of graduates from such a course into the
college teaching level appears to be excellent.

Effect Upon Degree Reguirements

The option prceoosed can he put into operation immediately
upon acceptance, as 1t is operable within the present regulations
for the M.Sc. degree in the Faculty of Science. It is in no way
a new program.

Budgetary and Space Factors

1. Faculty Present Chemistry faculty members are eligible
To act as senlor supervisors and on supervisory com-
mittees of students selecting this option. No new
Taculty avre required,

2. Fquipmenti Anace Required - None

5. Other Budretary Imnlications - Nene



Approval
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tion Craduste Studies Committee (Memo from
tached.) 1ol Cotoher 1070,
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Taculty of Science Graduate Studies Committee:
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................ Dy, T. Bell, Acting Chuirmaen From 5. T. Stratton,
Chempistry ])c‘" artimoent Sicting Dean of Education
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Subject..... M. Sa. - Chemist

weation Date. . October 5th, 1670

- .

On Lkehalf of th zcul‘ s of Education Graduate Studics Commitice I wish
to submit the f()l!u“,‘xlng eheervalions reparding your Department's proposal

for an M. Sc. prograrm in Chemis try loducation,

1. The Committee supports the concept that there is a need to provide
programs which beiler prepare students to function as Chemistry
teachcers at the Repional College level.

2. The Commitiee was of the o binion that the proposal which has bee:
Proj|
submitted docs not necessarily reouire the development of a new
program, Tt was identificd that present regulations do not prohibit

students from taking Xducation courscs oo part of their degiree )
program or do they prohibit the utilization of members of the Taculty

of Education {rom scerving on supervisory committecs of students

pursuing an M. Sc. degree.

3. Given the accuracy of the above statement, the Committee would like
to encourage the Chemistry Department to permit the use of faculty
and courscs from the Faculty of ducation and to irnplement their

’

program proposal in this manner,

4. The Comimittee further indicated that there are a number of courses
presently offered by the Faculty of Education which would be appropriate
to students who wish to broaden their understanding of Education and
that the ¥aculty will be proposing additional appropriate courses in the
ncar future.

5. It was suggested by the Committee that discussions should continue
with the Chemistry Department with respect to assisting them in
developing some form of a supervised prectical teaching cxpcrxm*cc
for the students in question.

I trust that the comments advanced by the Commiftee may assist you in
o implement modifications of

resolving the problems imposed in trying t

‘ existing programeae.

STS /1t e
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A Propos for o C tucation Ontion

to the iMasler of Scicncee Iropram in Chemistry.

Submitted to the Chemisolyry Department
Graduatce Studics Committee by Dr. J.1. D'Auria

The Rationale

2 .

When a perzon has been awarded a graduate degree in
science, il is hoped that he has
- increased his intellectual capacities through a

rigorous program of mental gymnastics

- demonstrated a complete and in-depth knowledge of his
arca of specielity
- developed the scicntific maturity and attitude to

perform indepcndent and scientifically Competent
bazic research

- demonstrated this maturity thréugh the completion of

an acceptable thesis.

Indeed the particular field of interest (organic chemistry,
ecology, nuclear physics) is incidental as long as these criteria
are met and, if the field of study is acceptable. Clearly if a
need arises or intercst develops in areas presently not included
in the Chemistry graduate program, the above criteria must be
met before a degrece is granted. But given the above, a new
field would be addcd, e.g. chemical physics and biochemistry.

At present there is a rcal necd for perscns trained in the arca

of  chemical education at ihc graduate level,



At present and in the foresccable future the number of
rescarch opportunitics avallable to new chemistry Ph.D.'s is
decreasing. The number ol University positions for such
people is delinitely at o minimun, Noting this trend, Dr,
Ricckhoff in & recent momo‘ pointed out that nev Ph.D's are
being forced to take Johs for which lhey are poorly traincd,
such as teaching in Junior colleges. Clearly those persons
trained to perform basic resecarch, bhut lacking the research
facilities to do so, will become quite Trustrated and realize
that they have been unfairly treated. Of greater importance
the number of students albiending junior colleges, colleges,
and universities is incieasing and thus there is a clear need
for more and beticer qualified teachers in higher education,
Surely then these two conditions can be satisfied by in%iating
a graduate program in chemical education designed to produce
people especially trained to teach chemistry, but satisfying
the previously listed criteria. ’

In informal discussions with various persons, it appears
that Jjunicr colleges vwould look favdurably on the hiring of
such persons. Indeed there is a preference for such education-
oriented graduates who could show a proficiency for teaching.
The opportunities in this area are growing due to the increas-
ing number of Jjunior colleges. By preparing now to iniiiate
such a program, this Department could start attracting é
larger number of comnetent studénts.

The gquestiicn has been raised as to whether the Chemistiry

Department has any persons ccmpetent to supervise such a program.

1. Available upon recuest
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Given the relative rewness of thic program there would be few
Departmentis considered competent oulside of the Iducation
Department.  Howoever, there are & significant number of facully

members hoere sufficlently interesiced in the teaching program

who would be clearly capable of such respensibility.
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A case can bLe nade for having such students enroll in
M.Sc. (Bducaticn) program in the Faculty of Iducation. My

reasons against this. arc:

- A student geriously interested in teaching chemistry
must be knowledgeable in the whole field including
recent developments., He will necessarily then spend
a major part of his time.in Chemistry including his
research program. He will be basically a chemist,
but trained to teach. The student will be financially
supported by the Chemistry Department and will contri-
bute to the cvaluation of the undergraduate curriculum.

- The student will maintain contact with the Education
Faculty through courses, seminars, and his supervisory
committee,

Basically these students want to develop the techniques to
become good teachers and the confidence to use the terminology
of all specific areas of chemistry. This aim seems best served
by having such students in the Chemistry progranm.

This concludes the general comments on this subject and

48]

any positive sugaoo
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The Program

 The ideas presented beroin should be considercd as merely
a working set of guldelines subjecl to change given valid reasont.

]

If you arc in favour of this program, then this could be considerad

a reasonable outline. The reascns {or selecting the various

requirements are also given for your scrutiny.

1) A student entering this program must have an Honors B.Sc.
degree in Chemistry with upper 2nd Class standing or its
eguivalent.

Reasons.

- The student has demonstrated a proficilency in grasping the
fundamentals of chemistry.

- This program.is rniot designed for the mediocre but rather{

those of clearly demonstrated intellectual ability.

ro
—

A student will have a Supervisory Committee composed of
three members of the Chemistry Department(with one as

Senior Supervisor)and one member of the Faculty of Iducation,
who may be a Jjoint Senior Supervisérf

3) The course requirements for this program include céurses
from both the Chemistry Department and the Education
Depariment. The student is required to take a minimum of

12 credit hours of graduate work or its equivalent in the
Chemistry Department., The courses in the Chemistry Depart-
ment will normally be arranged such that three of the courses
will be in different areas with the student choosing the

fourth from any area,



The cource reguiroments in the IPaculty of Bducation will
he o minimom of 10 credit hours. Actual courses taken in
chemistry and in cducstion would be determined by the
Supervisory Committee in consultation with the student,
and reflect the needs ond intercsts of the student. A
range of sultuble cducation courses have been indentified
through consultation with the Faculty of Education, for
example BSF 828-5, oPF 831-5, SPF 440-5, PF 810-5, Pr 806-5;
this list is intended 1o be illustrative, not exclusive.
The student must achieve an overall G.P.A. of 5.0 in his
required course work.
only by producing high quality candidates will this program
be recognized as being of high caliber.
The students attend seminars in both the Chemistry Department
and the TFaculty of Education,
The program réquires I} semesters in residence at S.F.U. with
at least 2 scmesters taken consecutively. A 2 year programn
is envisaged, which might typically take the formf
Semester 1 (Fall) 1 Ed. course
1 Chem. course
T.A. (15 hr.)
Semester 2 (Spring) 1 Ed. course

1 Chem., course
T.A. (15 hr.)

‘Summer Semester T.A. (15 hr.)
Thesis

Semester 4 (TFall) . 2 Chem. courses
T.A. (15 hr.)
Thesis

Semester 5 (Spring) T.A. (% hr.)

Thesis



8)

"7 -

The student will preparc a publishgble thesis based on some
research problem in the £icld of Chemicael Bducation as
speciflicd and deecuwcd acceptable by his Committee,

typical theois subjinel or arcas could include:

1

development of and evaluation of CAT

11 - design and development of audio-visual techniques

in teaching chemistry.

iil  ~ development of a sound chemistry program for non-

sclentists.

iv - evaluation of the chemistry freshman program in

Canadien Universities
v. - a report of the need for and training of Chemistry .
B.Sc. students in Canada:,
During his stay in the program, the student will be eligible
for 4-15 hour T.A. ships and 1-4 hour T.A. ship in the
Chemistry Department.
in general a person trained (or training) in the field of
chemical educatiocn has obviously better qualifications than
those untrained to teach in our program,
the T.A. will provide invéluable on-the-job experience for
the graduate student and he should be evaluated for his
performance;
the student will be put into as many different - courses as
possible.
he will submit an evaluation report on the courses he was
involved with to his Commitice for evaiuation.
this feedback will be invalulable for the Chemistry Depart -

ment to evaluate its own program.



10)

11)

research problem in ¢hemicoel education is Just as

@

intellectualily sitimulating as one in basic research
During the siudents last semesier the student will be
supported froem funds alletled to the individuél research
supervisor upon epplication and review. Such funds could
come from various scurces including the President's fund
or one of the approxinmaltely 15 funds which grants funds
specifically for education., Il 1s recognised that N.R.C.
operating grants cannol be used for this purpose., 1In

the event of inancial difficulty the Department would
consider making a Turther 15 hour T.A. ship available,
The Chalrman of the Supervisofy Comnittce will be given
some Departmental support ($250) to support such graduate
students

research of any type usually nceds some suppbrt financially

J.ess research space is required for such students and

indeed in most cases it will be only desk space.
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