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. ‘needed.

_iif;-',decided to write one. o

' -":i"\';eleven chapters.
the overheiad projector,
I o problems B

S 'miscellaneous items. )

S ,discussed

that a resources handbook i‘or secondary mathematics fvvas
- library and all available referenca aids to determine what |

. mathematics.

"'."of recommended\hooks and other
"wpublishers. :

information and spec:.fic ini‘ormation for each‘topﬂ:c* "‘“””

,j_'in the process oi‘ preparation.

N
. [

S
NI

This report °°ntain5 a resources handbook written for o

e vy o e e Sl a
T Y T

teachers of secondary mathematics. : The pro;ject started

w:.th é suggestion to the writer by a university professor

The Writer, consequently, made a search of the '

e e e el At o o Sl

~ L LT L

resources handbooks Were available to teachers of secondary‘ S ¢l

The search indicated that no’ suitable re- R

sources handbook was avai}.able. The writer, therei‘ore,k '1

The contents of the handbook has been divided into ";_’";'

The chapters discuss films, filmstrips

ames, puZzles and recreationall_

LA o,

S\’projects and models.;

“t

One chapter is devoted to
There is an annotated bibliography
aids and a: directory of '
\\ ‘‘‘‘‘

The handbook was evaluated informally while e
This was followed by a’ |

o "’forttal evaluation using a questionnaire submitted to AN
. . N Ve \ . .: !

'-experienced secondary mathematics teachers. A few addi—,-»li,j_ .

tions were made on the basis of suggestions i‘rom the formal




evaluat:mn. S

The writer recommends that other handbooks be written

for secondary mathematics. Such handboqks should however,

be restricted to one or two topics. These topics cbuld

".th&n be cons:.dered in cons:.derable detail.
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problems the teacher has to deal with. .

e/

. e , S
GHAPTB{Q_,_ I. . .o
BACKGROUND TO THE PROJECT

Developments in" Mathematics Curriculum

Wo' decades the mathematics curriculum has been‘

[\ of- considerable study throughout Canada and»‘

The United ',tates._:_i Large sums oi‘ money have been spent

»

an the research and the development of " new mathematics LR

programs. The new programs were designed to make the

l

study of mathematics a more meaningful end interesting IR

. experience for studehts. . The new programs, however, have

not lessened the need for teachers to incorporate a

variety of motivetional techniques into their teaching_ ) ST

D:Li‘ficulty in mastering any subject in school :Ls

related o the interest that a student ha:a 1n that sub-:'_-'-

- ject. Butler, Wren and Banks (19'70)L have this to say'

_ Lo It‘\may be’ taken as’ axiomatic ‘that students
© ot v will work mostidiligently and. -most” effectively
" . at. tasks in which  they are. genuinely interested
. To.create and maintain- intérest’ ‘bécomes; . .7
o therefore one of. the most; important-tasks of

] 'the teacher of seaondary school mathematicm

They add that this task is also one o: the most difi‘icultf,_:-' =_-\'~' o .

In hiainte.ining i_ terest it is well to remember that

students tend to Y fain interested in those things that

they understand completely and :I.n those things that bring

[
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- _..'-.-"other studentS. pane

' indlcate that when mental ability is held constant, , s

. multieensory aids._ Multisensory aids include many ¥ e

'-differences in achieVement a.re the result of differences

..,”‘-“.in motivation" (P. 479) | Teachers oi‘ mathematics, K . Ca

.'_'them most success. llt must be remembered also, that

_.ematical growth The work therefore, should also aim to

- ':'difi‘erent thinSS. : They include the usé of films, film- R AR
~'i.".str1ps, plctures, transParencies, charts and models..‘.._ hey
',f__f':‘;:include also, such things as: reference books, projec.ts; .

displays and computing instruments.

: !"necessarily confined to the regular classroom setting..;.,'.‘ '

V.

2 are other activities that may capiiure the interest of

i
E
RRCRIRREEE SV TS g :

o !

' success should not be achieved by diluting the subject

T e ™

matter, nor should concern for complete understanding

.overlook the intelleetual stretching neceesary to math-“_ |

k)
v A

present a continual challenge to the student'*

Teachers can seek to motivate and maintain greater

u

4_student 1nterest and growth by making use of a variety of

t

.|\‘;.' St : UMD

tudent interest can sometimes be generated fby

various other activities. Such activities are not

1

. Some students may be :Lnterested in preparing research k e
'."papers on the lives of famous mathematicians or on some ( RN i
historical topic in mathematlcs. . Mathematics clubs, -_f A .

partlcipa‘tion in field trips or’ in”mathematical cpnteste

Sobel (1975) points out that “research seems to

\
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T Leaming gesources in Mathematic ol 1
R | e Teaching alds in mathematics are not new. Good g R

N " N - e . . . -
fu PR I

mathematics 'teachers have always made use o‘f the support

' materials amd resources 1n the school and in the

A.

community.. Within thb past tventy-five years, however,
/ "'?,1}..."" :,. there hae been e. fapid and Bubetantiab expansion in the
L R development and nee of various instructiornal aide in the o L
S teaching of mathematics.. Berger (1973) pqints out that R
,this change ras ushered ih by "a 191;5 report to the Board o i

of Directors of The National Council oi‘ Teachers of

Mathematics by the Committee on Multi-sensory Aidsu _, ; e
(P~ ). Snbsequently, this repOrt was. published as’ the e
eighteenth yearbook under 'che title ﬂl&w S

iz the Teaching of Methemstica. . | i

o \,\". RN . -",.“"’ . f s o e

Hildebrandt in the introduction to the eighteenth -,’_'

\. . .

yearbook states-‘~ a DO '.-:-_-j SRR SR f---*;;;-jf':}, :
) It is hoped that the report lel be followed
‘in a.few ‘years .by.one: showing improVements S SR
! and. changes which have kept pace with the .. = . ool oo
.. DTOgress of such aids 1n the world around us., LT
(p._viii) RN 0 N T ._ o T T T

: Th“ Hope was: reaiized in 1973.. In that Jear, ‘I'he
ational Council of Teachers of Mathematics' publiehed A SRRy
L 1ts thirty-fourth yearbook entitled .L!E_‘lmtnmz___a_l_&@ :
- “ -‘}—M-'; 'I'he book containa infomation concerning‘ - .;-

.,)

the groving spectrum of availabls instructional aids, Rt

Py .
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- . . £l . -
. e ) | "
suggestioné for selecting and eééiﬁating materials, and
N ) ' §omé guidanée in the use of these aiés. The-Book
: . , .

. attempts to provide informatibq to teathers at all.grade

& { - - 1evels of mathematics, . L
l — .
St A ngooks dealing with the teaching of secondary .

mathemati¢s make frequent referénces to the expanding

usefof.multisensony é;ds and activities by mathematics
- . ‘ ! ol A .
. teachers, Butler, Wren,an& Banks (1970) cite three
reasons for the increased ﬁse/ofxmﬁltisensory'aids by .

- - secondary mathematics teachérs, "They state:

eS0T T . 0 onpe reason is that moreuheﬁchers the come -

;p - T o , improved.\ (p. 14;}; . o

S ' .- toifeé the usefulness of. films, filmstrips,
P ' ' and transparencies than ever before, ‘and

'53' *i'_,-' . “ ‘have learned how.to.use projection equipment

. ] _ "'successfully. Anotheér ‘reason’ is that the

el U . " projection equipment ‘and facilities for its

: R {use¢ have greagly improved, A t}ird is.that
a - the npumber -and accessibility of’ films, film-

o : strips, and’ transparencies haié increased

- . “ " enormously, and their quality- has . .also

a,

LT onhnqpn (1971),a leaging ﬁathematics educator in the
) v
- area of instructional materlals in the mathematlcs class-~

) e

_Instructional materials are .as. essentlal for
the mathematics teacher as spices aré for the
chef, They are the necessary extra ingrediénts.
S . v~~~ that make teaching and learning mathematics )
S e .a pleasant, ‘satisfying experience, Models, -

R, U S + pamphlets; films, .and diagrams give t6 a

room, statas*'

.fﬁﬁf S B \matgﬁmatics lesson breadth and degth that

T woill -be difficult’ to obtain in any other

;-fgé-; ;. - : f’l wag. - (pe =349) - : .

, Johnson and Rising (1967) in thefr book- entltled .
\'."‘- ,Guidelines for Teachlng Mathematics,devote six chapters

~N

e ——— B e o T S
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to a discussion of the use of multisensory aids and

activities in the teaching of mathematics.

- The two professional journals published by the

National Council of Teachers of Mathématics, The

Mathematics Teacher and The Arithmetid Teacher, carry

frequent articles relating to the use of multisensory

aids and activities 1ﬁ mathematics teaching.

. | Reseﬁrch studies have demonstrated the effectiveness

_.of instructional medla when the medium is carefully

selected and used, Moldstad (197&) writes‘that

Twenty years of decisiqn-oriented media
‘research have produced signlficant evi-
. dence "to justify the- -following claims

e

- when instructional technology is carefully
) selected and*used

Slgnificanxly greater learning often
results when media are integrated
into the traditional instructional
program,

Equal amounts of léarping are often
accomplished in significantly less
time using instructional technology.

‘Multimedia iﬁstructional programs,

based upon a "systems approach"
frequently facilitate student learning
nore effectively than traditional
instruction.

Multlmedia and/or audio tutorial
instructional programs are usually
preferred by ‘students when compared

“with traditiohal instruction. (pe 90)

Moldstad (1974) refers to a study by Chance (1960)

who studled the effect that the use of 200 specially

- . R R e e

prepared tﬁanéparencigs'would have on student learning.
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When the instructional approach (transparencies plus
current practice) was compared with the traditional
lecture - discussion approach on identical content, the
researchers arrived at four conclusions as follows:

l. The group having the added use of the
transparencies did significantly better
on mean final course examination scores:
and final course grades (at .05 level
of confidence).

2o, The three faculty meﬁ%ers unanimously

' agreed on the desirability of using - a

. these transparencies in their teaching.

3, Use of the transparencies resulted in

: an average savings of 15 minutes per.
class period . ,

L _Students reported overwhelming prefer—
ence for instruction using transparen01es.

“(ps 392) - -

Other more recent studies Support the use of various

L

......

“'educational media in teaching mathematics. _Sherrill'
(1971) found that achievement with word probleme in
-mathematics was improved by the presence of a pictorial.
representation of the problem situation. Gray (1973)
found that a laboratory program . contributed to the
' improvement in attitude and achievement of mathematically
deficient students. Purser (1973) concluded that the use .
of manipulative activities was feasible.- Blazek (1971)
.found that students used- library materials to a greater
extent when the teacher referred to them in teaching.
The literature and experimental studies, then, support
the .ddea that various media and- -discovery activities can

- k2
“be effective in mathematics teaching.
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*lems, gémes and other activities in the teaching of

mathematics teachers throughout the province bf Newfoundland s

'.material pertaining to the teachlng of your specific

CHAPT&_)II

. NEEDS ASSESSMENT

Statement of Needs

The need for a resources handbook for teachers of

secondary mathematics was brought to the writer's

attention by a professor at Memorial University'of

Newfoundland, The professor suggested to the writer
that a handbook which called attention'to the use of

films, filmstrips, the overhead projector, puzzle prob-_ : e

secondary mathematics might be useful to mathematics .
teachers.)' . ' _A : ‘ o ,. T .;/

. Subsequently, the writer and - a fellow student co-
0perated in compiling a questionnaire to gather some: - .;' ‘
information regarding resource materials that seconda;y o
mathematics teachers had in their schools and the use
that teachers made of these resource materials. The

questionnaire«(Appendix B) was mailed to 60 secondarj

and Labradqr; FortyAfive questionnaires'Were returned,

To the question, "Do -you have access to any professi?nal'

subject area?" all respondents answered "yes" ! owever,

none listed the titles of any specific resource:handbooks'

except The Mathematics Teacher and The Arithmetic Teacher,

. .
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responses for a number of the materials are shown in-

‘table showed that these items were not used by any of the e
-frespondents.'»" ' . - CEE '

’ {

}

f

]
| 8 i
| To the question "Do you think that there is a need

for more emphasis on resources based teaching in this : A

subject?", 39 answered "yes! and six answered .'mo", A z
review of the additional comments for the question 1 ‘

indicated that respondents would make more use of i

' ]

various resource materials if suitable items were readily
availabl'e to them.. o -

-The replies to question 8 gave somg indication of
¢

how often various materials were being used The:- g

Table 1. Responses for the materials omitted from the "

sy '

' ks
N 1
N
Rl
-
f/. .
. . .
, .
. “ hd
N
- . I3
g
3
N
A .
. .
- . .
o ?
b ‘- !

e e e e
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Table 1

Use of Resource Matefial

nz b5 ] R

Materials . 1o ‘ Use

T P (o3 - AR e 1 T S VS g ¥R

wim et

D ' Q
40:
38 B
.35 R

)
§

‘td

[

Motion picture, 16 mm
'Filmstrips ’

[ACRE \CEE & 3 4

Tapes‘

o

o o\o ol .

Transparencies-

l Books- i

=
\n

 perfodicals. | 0 Tl

N ros oy wwm o uf a

jNewspapersi'f:’:.‘l:ﬂ" I R
B3
o
29
Sk
10‘_x3§ "

.| Models

M-

< posters - ¢

‘Pictures

0

_Charts

BN < A\

. Simulation games - Lo

‘o o o o o o b

Pfogrammed insthuption_

o o <>-C>\\¢murj“;§?' ol o ¥
. L g '& ., S . “ _-,""-..'

Note. A indicates "weekly"° ‘B indicates "onee a month"' .
' C indicates "2 - 3 times a year"- D indicates , S
nn;j_ln -] o o . ' . X L )

The resﬁ%gzes, as shown iq the table, indicated that"‘~

r95pondents mad¥ use.of most of these materials two or

three times per year or never used them at all A few L e

tf

respondents saip.that they used filmstrips tapes and

G 2N
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: ) - 2l e . "
R R P COMICIU- NSRS - A

¥
!
3
1
{
o

b b
: -.....,,w—r-er e

T




lafig:teachers had in their schools few resources beyond the ”.E%?ﬁFTZ¢[4?
'J_;%textbook. All of the teachers interviewed expressed the o
"'Jview that a. handbook for secondary mathematics would be ;:r

} ugeful. .

A

tranSparencieS'once a momnth. A1 h5 of the respondents
said that they made weekly use. of books, most likely .
textboohs, not supplementary-books.- The-responses;for",

tapes~wou1diseem tO'suggest;that?they wereiused with '
.. . . \ . B

R e PEPOC
e

c e~

AL A At ar ki ke g e ‘

filmstrips, since the responses were, in all casés, the S

same. ... oo PR L i

To -gather more information regarding the need of a’

L

' handbook for - seoondary mathematics, ‘the writer inter-" el

. : Alternative Solutions o o L
Having established the fact that ‘a handbook for S
_ secondary mathematics was needed the writer Was faced j_. ';?
.'with two solutions to £ili that need The first, and df\ ~eftf.; .
.'obvious solution was to arr out. a search to'de rmine B i
. 33 c y u te \J//
.what resource handbooks were available to secondary ﬁﬂfdi F. S
'mathematics teachers and then to pass this information'." : ffétﬂ
along to them. CIf no suitable handbook could be found, f;é g

_ -'the problem cquld be solved by preparing a, suitable hand- DR
~ : ' : e T ':" l :' \‘ ) tow .”“ .?
vk . l'-."'“ . % -"'..E

. . A
v ooed [ v vy e

s

viewed twenty secondary mathematics teachers. None of the e
'“';teachers interviewed had been sent the questionnaire. The -'7;i?}fj,§ff'“
interviews confirmed the.fact that secondary mathematics KA



i asd

[l

next searched the curriculum reference aids, In addition,
. were searched

“'[?suggestions and ideas useful to secondary mathematics
"'-Jfﬁteachers.. A few books were found that did contain some

kyluseful information for secondary mathematics.ﬁ The

- .contain much excellent information relating to various
;“aspects of secondary mathematics. Teaching Mathegatics,
"A Sourcebook of Aids. ctiv1ties, and Strategie by Sobel
"and Maletsky (19?5) is an excellent book with many useful
; ideas and suggestions for secondary mathematics teachers.
oiA Mathematics Labdratory Handbook for Secondary Schools
by Krulik. (1972) contains a smhll number of useful

',iexercises.! These, then, were the only books found which

L S, 11
. Summary . of Available Materials

The writert's search for resource handbooks written

*

. for secondary mathematics teachers'beganAin The Education

Library of Memorial University.' The card catalogue was
searched and the titles of all books found that afweared

to relate to the kind:of book sought,were recarded,

Each book'was'later examined for'dontent The writer

f_the back issues of The Mathematics Teacher for five years

P

The search revealed few books with specific daily

National Council of Teachers of Mathematics were found to

-could be considered as resource handbooks with any worth-

' while information for secondary mathematics teachers..
.{ , ’ "

"'eighteenth and thirty-fourth yearbooks published by The S

[y
!
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The search'of the curricnlum reference aids and_t@g%back
issues of The Mathematics'Iggghg:~failed.to prodnce any
titles of books devoted to teaching suggestlons for
secondary mathematics.

Rationale for Development of Handbook

All of . the books found proved to be unsatisfactory

for the kind of handbook the writer . believed would be

most useful to. secondary mathematics teachers. The-,

5_:eighteenth yearbook ‘of. NCTM, while it does have One

{section of very useful i formation, is devoted

i:primarily ‘to, academic articles.” The thirty-fourth year—[;ff

‘,'-book of NCTM is a very good general reference textbook v

- with many excellent ideas and much information useful to

the secondary mathematics teacher, but it, too, was

- secondary mathematics for fifteen yeafs, and from the

.'rx

x

_ be ﬁb)write one. The writer has done thiat _Every,

Hconsidered unsatisfactory.' Sobel a Maletsky (1975)
have written an excellent handbook,qipt it fails to':; .
mention some of- the things which the writer believes
-.should be included. Krulik. (1972) is too. lﬁ’mited 4n
topics covered to meet the need . A %

On the basis of yersonal experience in teaching

information obtained in the twenty inie{i, B with

«secondary mathematics teachers, the writer was convinced

that the best solution to the needs for a handbook would .

]

v
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effort has been made to produce a handbook to meet the

needs of secondary mathemafics teachers as the writer has

come to see that need,
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CHAPTER 11I

ANALYSIS OF USERS AND OF HANDBOOK PURPOSES

Intended Users

-

The handbook was prepared for the secondary math-
ematics curriculum in Newfoundland and Labrador. The
intended primary users, therefore, were the secondary
Jnathematics . teachers of that prov1nce. The content and
presentation of. materials in the handbook however, .

should be appropriate for the secondary mathematics

curriculum of other provinces as well.

o 1
ro, ' . e .o .
‘ - oo

Conditions of Uge

a

’ Full use of the ideas and activities in the hand—
book are open to all secondary mathematics teachers,

Phe ideas and activities presented do not require

extensive training in methods courses; nor do they.require o
an abundance of equipment. 'The'section_devoted to;the use -

“"of the overhead projector'assumeS‘a-hasic'ﬁnowledge oflthe'

preparation of transparencies;' Some | suggestions in the
‘section devoted to projects require adequate library-
facilities. In preparing the handbook however, the

m*”“writer was conscious of the’ fact that many secondary

mathematics teachers in=¢his prov1nce would not havep_

;- access to well.stocked reésource centres or to adequate {

. . »

BRI T P S l?v -,
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budgets., Consequently, the empha51s 'in.the handbook is
on practical ideas and suggestions that require no.

special training, no special facilities, and limited

% "*”financis; resources. : -

[

k.
\an Purp;ses of Handbook

. In general terms the purposgs of the handbook are: .

l. To prov1de a number of specific ideas, activities

.\'..

'-;:é'~” he use of films, filmstrips and the overhead

RN

o 3'ﬁtllprojector in teaching secondary mathematics. \f;?f'

"-‘:.

3. T° provide SOme Speciric information relevant to FQ"}

the use’ of a number or activities in teaching

secondary mathematics.

i, [To provide an. annotated bibliography of booksaan\

materials recommended for secondary mathematics.;

. >

LN

5..eTo prov1de a directory of publishers and their

“and suggestions for teaching secondary mathematics.:ﬂﬁ

L

’.;Z;;“To provide some specific 1nrormat10n releVant to ',ﬁf}ﬂ.ﬂf“

"Canadian agents for the items in the bibliography.,jﬂ”

The particular purposes for the individual chapters

e
. . N
. a7 :
. -“'_' .
11

- R TS
P [ . A, o .

" of the handbook are included in Chapter ;v of . this report.,
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| CHAPTER IV.'

, . ' . r-

. PROCEDURES AND EVALUATION
. . : El. . - R
- Preparation of the Handbook

It was decided to organize the contents into eleven

- chapters. Each chapter ‘was_ prepared with one or more

g ,partlcular purposes in mind

'*Chapter Furposes ‘f'eh;:;fh'chﬂfj;uA{f*”' :

3ﬂ-ﬁ§are the following.”i,~57"

VLoe s Ntaml L
el
i

R

The particular purposes for the individual chapters

.Z, .',L-! U

For chapter one-’

handbook.

For chapter two-

lo‘ To point out the usefuinesﬁ of 16 mm films inf&” ‘

I teaching secondary mathematics.(',"'

. aoTo - : : '&

To point eut the limited_ﬁnpplz_gf secondary

\" o ..""_4

.-~;‘,, ' mathematics films Presently availat\le in this‘~

”ldii.- province and to suggest what teachers can do

i to increase thie supply.~,~'ﬁi~

s R L
. : e - .. -
5 3 SO .
b cv . 1o
' . _,_\, ‘AM_MM . =
N - i
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the classroom.'

_r

For chaptér'three-

games in Se°°ndﬂry mathematics. .,ff:“”

- S R
*

R if _ use of mathematical gamea."—ﬁiﬁﬂ

KN

;To describe a number oggappropniate games for

: For chapter six° f“'fuilﬂk' E:ﬂ ZT~[=ff‘nfEZ,f*7i?‘?’
f - ”, To ennmerate a; number of, suggestions for USihg”‘;

puzzle and recreational problems in teaching

secondary mathenatiCS.unqu}iiif"

To enumerate a number of points concerning theT_fj}*

teaching secondary mathematics. f}iffo* imfi?a??i'f

.
Iy
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o | ) 2, To provide a number of appropriate puzzle and
-~ b B -
e ~ recreational problems together with solutions,

4
For chapter seven:

~

' 1., To discuss the purposes of mathematical projects,

and make some suggestions for deveioping student

Cn h e AL e LA s bk T ot ] L At el RN el Al

interest in projects,

2. To provide a number of specific suggestions for

appropriate student projects,

For chapter eightr

l, To point out a number of uses for models,

. . . |
2, To provide descriptions for a humber'of : g
‘approprlate models for teachlng secondary : .i J/
; : i

~mathematics.
S
ls To prov{doﬂa number of miscellanéous items

appropriate for secondary- mathematics,

For chapter ﬁen:
~ .- . lse To provide an annotated bibliography of books,
filmé, filmstrips and materials recommended i

for secondary mathematics,
;:ﬂéj _.. " - For chapter eleven- - o : '

. " l; To provide -a directory of publishers and their

e . . o Canadian agents~for the items in the bibliography, ?
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Scope and Limitations of the Handbook

The handbook was designed to focus attention on a
number of aids, idead, activities and materials suitable
for use in the teaching of secondary mathematics, In

particular, the handbqok discusses the use.of 16 mm films,

'35 mn filmstrips, and the overhead projector. In

addition, there are chapters devoted to mathematical
games, puzzle and recreatlonal problems, projects, and
mathematical models. There is an annotatequpibllography'
of recommended books, films and filmstrips and a directory
of publisherg\with their Canadian agents,

Because the'handbook was designed to forus: attention

“on a variety of aids, 1deas, and actlvlties,it became

necessary to limit the space devoted tofeach chapter.

‘The wrlter has, therefore, trled to 1nc1ude¢aids, ideas, .

and activities that may have application to more than one

grade level, The’aids, ideas, and activities are likewise
R 1 - & x

limited to those that are'practical to almost.any classroom

situation, The suggestlons are those’ that require
relativeiy small cost to 1mplement. In some cases the
fdeas and activities will serve as a model of the kind oft
things that can be dome. . S A

+ The nature of the handbook placed certain-iimitations

qn'the evaluation of'the individual items., It has not

3 been poseible, for example, due to timefﬁﬁd expense, to

have each item field tested by a random selection_of
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teachers, The evaluation of the handbook has been based,
‘ therefore, upon the assessments of a small, but gualified,

. number of teachers and other resource persons,.

Qreganization of the Handbook -

_Eéch of the eleven chapters was divided into a

‘ ' number of sections, It was decided to begin each: chapter
with a generai discussion og information related to the
topic of'the'chépter. Each .chapter was then completed
with a number of specific suggestions or examples of the
kinds of items.disqpssea. The completed handbook com-

‘ . prises Appendix A of this report.

@ Gathering of the Materlals _
+ _ o The materials for the handbook came from the writer's

| own experlence, gained in teaching secondary'mathematics

for flfteen years, and from various publlcations ;ound in

The Education lerary at Memorial Univer51ty ofqgewfoundland

A1l the university holdings of volumes of The Mathematics
" Peacher published by The National Council of Teachers of

. Mathematics were searchéd.- 0f the many'items found, each

~was carefully considered and some selections were chosen
foi,inclusion in the han@book. The items included are
listed in''the acknowledgements section, Items Belected

and included from‘other publications are likewise listed

in the same section of the handbook

s
——

—

Ih preparing chapter two, deallng with 16 mm films, .

.

: . - : .
. . o , .
' . : .
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and chapter three, dealing with 35 mm filmstrips, the
writer made use of information found in the gatalogue
published by The Department of Education, Division of
Instfuctiqn. In addition, several personal visits were
made to the Division to gain first hand information,

Observations made by the writer regarding what is
available in 16 mm films and 35 mm filmstrips were based
on a search of reference sources, publishers! catalogues \\
and réviews found in professional publications at The
Memorial University Library. |

A large part of the section of recommenagd;books and

méferials; chapter tén, was compiled with the help of

e et

references found in the 1ibrary;{.Two reference sources . .
were particularly helpful, Thése were Mathematics‘ o o . \)
| Library, Eiemégﬁé}x an&_Junior High School bylHardgrove
“and Miller ,.(‘1:373') and The AAAS Science Book List, 3rd
‘Edition - (1970). Other sélecfionsffor chapter ten were

made f;om bibliographies found in yearbooks published by
The National Council of /Teachers of Mathematics, Some
other selections were found in biblidg;aphieg coﬁtainqd
in various other books dealing with the teaching of
mathematics at the secondary level. Selectidns ﬁere o
'made also from fayouraﬁie,reviews found in.othér'pro-
fessiqnal publications; The-ls.mm filﬁs were selected ' ;
" from AAAS Science!Film Cataléé‘ (i975). . ‘

' Chapter” eleve.n., the directory of publishers and their
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the writer's supervisor for evaluation. The supervisor

“particular with'reSpeet to eﬁapters tWo and three, Thé

df’bther minor revisions*to'other-chapters. ~The .third fe :
~draft of the handbook was then submitted to the supervisor.

IR

Ry .
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Canadlian agents, was compiled partly from reference
sources and partly from information sheets supplied to
.the vriter as part.of a graduate. course that dealt with

the selectidn of materials for schools.

Writing of the Handbook

. After the individual chapter purposes were written
.down and the materials collected, the actual writing of
the handbook began, A general discussion of information
relating to the chapter topic was first written, This
was followed by the'writing anu editing of the iudividual
items, T ‘_ - R o

4 N . : . !

Informal Evaluation and Rev1sions

‘The handbook was subjected to two 1nforma1 evaluations

and revisions. The first}draft of .the handbook was pre- “,'~ ) .f-i e

pared and given to a small number of fellow teachers for

their oﬁ%ervations\and#suggestions.- The writer them = 'l} C E

prepared‘a second, draft of.the'handbook with various : v
revisions based on the.ebservations-aud suggestions made

by fellow teachers. The second draft was submitted to
in turn suggested some changes and revisions, in ' . ' J

writer .then rewrote these-two chapters aud made a number

I ) . [ 4
o . 1

1
who approved it for field testing. ' . ’ ol
{
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Formal Evaluation and Revisions

Preparation of the Questionnaire

In consultation with the supervisor, it was decided
to prepare a questionnaire which used a five point =scale
to evaluate how well the purposes-stated for each chapter
.had been achieved, In addition, it was decided to
include a section of general information pertaining to .
the respondents and a third section asking respondents to
give specific comments regarding the strong or weak
points of the chapte;rs or sections of chapters. oo

. The writer then drew -up the questionnaire (Appendix
‘C) and after obtaining approval from the supervisor, '

. .'prepared_‘the ques_tionnaire for;mailing. '

"'Submiss:Lon oi‘ the Handbook and Q_uestionnaire RN

Thirty copies of the handbook were prepared for j

-mailing.- Ona copy of the handbook and two copies oi‘ the '
E questionnaire were mailed to twenty—four secondary schools
throughout The Prov:ane of Newfoundland and. Labrador.. The ,
handbook and questionnadires were sent to the school | o

rinci-pals. A covering letter was included asking ‘the

principals to pass along the handbook to two members of

- the school. stafi‘ for completion. A 1etter to res_pondents y

was attached to the questlonnaire.- Four questionnaires

. were sent to school board supervisors and two questionnaires L

were submitted to instructors at Memorial University who

S

SRR, PR

e T

R e T WPt
- N ¥

SO



Yo
IR

24
were involved in secondary mathematics methods courses.
A c0py of the questionnaire is 1nc1uded in Appendlx C of
this report, Copies of the letter to principals and the

letter to respondents are included in Appendix D of this

report.

Results of the Questionnaire

A total of fifty-four questionnaires .were sent out,
Forty-eight were sent to schools, four were sent to
school board superVisors and. two were sent to instructors'

at Memorial University. A total of twenty questionneires

s -
was returned Nineteen were returned from‘schools andu_‘ ‘

one was returned from a school board supervisor. n:’

The experience of teachers responding ranged from

two years experience to twenty-five years experience.-jJ*gJﬁﬁ-f'a

Elghteen teachers had six or more years experience. All

P

teachers held a. grade five or higher teaching certificate.;'TA st

The. school board supervisor had a- grade six teaching
certificate and sixteen years of experience in teaching

secondary mathematics.- A summary of information on’ o

N respondents is given ih Tables 2 and 3.

o *-rl'-’ "N"‘P‘*-* rwwng
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Teaching Experience of Respbndents .

25

Years of Experience 1-5 6-=10 11-15 16=20 21-25

Number of Teachers 1 1 5 1 2

i

Table 3

Teaching Certificate of Respondents

Certificate 11 or o
N C  below. -111 1V vV VI V1L

f

o

‘ﬁﬁﬁberfof_leachers S0 b 0y fill»‘ 5.

.

o .'

‘ Section B of the questionnaire asked the reSpondentsjr“-‘“
":,*to rate the handbook, chapter by chapter, on thE(purposes”:

stated fer that chapter. gespendents were asked to rate

¢ach purpose on. a five point SCale from poor to excellent

aCCOrding to the degree to which they felt the purposes o

had been achieved fer the chapter. .
' Respondents were asked to indicate their rating by A
circling the approprlate number. . The t ulated results

are showh in Tables A, Sy 6 and 7.’ o

The rating for the tables is as f 'lows- -7

P :l represents poor° 2 representa\fair' 3 represents good

I repreaents very good- 5 represents excellent

‘;‘
5

e e st g
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- Table 4
Respondents" Ratings for Chapter oné
“l n=20 rating
N objective 1l 2 3 4 5 | mean
1, Research sup’gort for
instructional materials 26 5 5 2 3
2, Need and major;objectives
" .of héndbook 0 3 2 11 4| 3.8
It can be seen that eight of the twenty respondents R [
: : P
. i‘elt that the references to the support of research was \' _ Li
poorly or onl'y falrly achieved. Somé of these respondents"-‘.;‘ v " I.:i-
commented that ohe reference was not enough. It should be ,,!
/ . ‘» . [ .-
'noted howeVer, that twelve respondents felt that the onea o g
'reference in. the 1ntroduction was satisfactory. Fifteen . ‘ 'i. '
of the twenty reSpondents rated obgectlve two as very
good or exce,lllent. Such a rating would seen to Buggest
thatl‘respondent’s. felt a strong need for the handbook.
The mean for objectivé ome was 3~ vwhile that for
. . .objective L2 Was 3.8. - '
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_ Table 5

.Respondents' Ratings for Chapters two, three and four

n=20 rating
objective l1 2 3 4 5 | mean

Chapter 2: Films -
1y ~Usefulness in secondary

mathematics ' 0 1 3 10 6| 4.0

2., Supply and what .
teachers can do : " ‘01 6 9 4| 3.8

3, Specific suggestions 0 1 3 11 5| 4.0

Ch&bﬁér 3y 'Filmstrips

1. Advantages, supply and |- I B
‘suggestions for use . 0 1 3 11 5{ 4.0
Chapter 4: The Overhead . .
Projector . '

1, Specific uses in the

classroom 01 0 ‘5 14 | 4.6

t

"It can be seen that a high percentage of respondents

. rated the objecxives for these chapters as. good, very

good or’ excellent., .The overall mean rating was L, A

» number of respondents expressed a desire for specifie '

information regarding titles of films and filmstrips

B LTI

"'C..‘:'.;,'.'-\«":.S\“-‘\--&;-.., . ) . .'. 1'|‘ Cs
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ava@lable. Chapter four was rated quite highi&. From
the comments it was interestihg to note that many _
teachers said that they wére unable to make muéh use of
the overhead projector. In most oéseé,_one or two
machines had to be shared among many more teachers, The

trouble of making sure a machine was available when

needed was considered as just too much an inconvenience,
L4 " .

-
.
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Table 6

Respondents' Ratings for Chapters

'five, slx, seven, eight and nine

29

ijective

rating
1 2 3 4

mean

Chapter 5:

1,

2o
3e

x Chéptef16~

.'- l'.
2.

. Chapter*?:

1.

2.

Chapter'8°
. L

2e

Chapter 9:

l

Roles in secondary

mathematics

‘15‘:.:"‘ob1e1ms':--~

Suggested [uges, .j;'.,.'fbfg

Prpjecté

Purﬁeseg of and

Médels
Suggested uses - - O
Appropriate models :e,O:

'Miscelleneous

Peints concerning 0 0. 10 5

Appropridte games- « - |0 3 7 "5

e
LR

i

~ student ihterest 0-1 10 5

Apprbpriete projects 0 0 11 5

~ O

L

Approprlate items 0. 1. -?‘ﬁ,ge” i

kfﬁ - 74.
Appropriate problems 3 Q«'2~,'ifrld :

L 10
2 11
. L

3.8
3.8

556. :

309
40 |

3.6

5.6

'L;o

40
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—
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'were a ﬁipblem in doing written projects.- Such comments '&?"ie'~‘”.‘
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These chapters were well received by reepondente.
This can be seen from the fact that the mean ratings for
chapters five, s%x and seven are close to 4 while the
means for chapters eight and nine are a'and L,2, A
small number of respondents said that they did not agree
with the use of games at the secondery Ievel, The
lower rating given by these respondents may have been
influencediby_this feeling. Only a few respondents gave

a-rating'of fair. Some resbondents magde thercemment that : "

:,tlme to cover the prescribed course . was a problem, 50

'there would be very limited time available for such

a

, activmtles as games, problems, projepts or models. Some

;;respondents pointed out that adequate 11brary facilities :“j ”““”‘“? '¥“

i

concur W1th those the wflter has pointed out 1n the hand—

book.' The section of mlskellaneous items received

favourable comments from respondents.

A ' Table 7. .
Respondents' Ratlngs for Chapters ten and eleven

1,' . ‘ . o

,.h:- 20 . R ratlng
’ objective A 1l 2 3 q 5 -meen*

Chapter 10: Bibliography o 0.3 9 8 43

¢+ Chapter 11:- Directery7 1.0 Q.LB ;9"8. ,4;5

¢

. -\.,w\‘it'(.w i, S
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'. revisions to the handbook._ In the final draft-of the

" satisfaction with the small amount of research deﬁcribed" ‘

. Topics! for Projects" Ohapter ten was enlarged by adding

for the two were the same. / N .. o .
Revisions /

sy

. : . _ . 'S
These two chapters were very well received by all.

1nformation of this kind ) Since the' two cha::e}erens/o R
.closely related it was not surprising thgt/ e _ratings L

/

e

—

//
%ire/espondents made only a few suggestions for

handbook revisions were made to chapters one, seven and ,
ten. . As a number o1‘ respondents had expressed dis-_, .
Jdn, chapter ona, revisions were made to overcome this "..
deficiency. 8 Several respondents said that the list of

tOpics for projects in chapter seven was a 1itt1e brief. RS

’ SRR

One respondent sent along a 1ist of other tdpics thata
might be anluded The writer decided to add all 'of.

these topics as an addit:.onal section entltled "Other

a sectn.on devoted ‘to films and filmstrips. These were .

. added partly to satisfy the requést made by some° respondents, :

who suggested that such information WOuld"be helpful.
. ) ,-{ . " . .

respondents, There would seem to b§~a great need for / ‘

VN N T

s, .
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

: Conclusions

On the basis of research in preparing this handbook

angy from comments and ratings given in the questidnnaire

1.

24

b,

¥

_overhead projector, mqke‘iittle use of these at"

'upon.ﬁﬁe amdunt.of fime tﬁat can be:used "for these

5

. the writer makes the following conclusions:

The various purposes stated for the - handbook

. >
generally have been successfully'achieved

The varlous purposes stated for the 1ndividual

chapters have been successfully achleved
L& :

Teacher§§of secondary mathematics whlle re=

cogniq;ng the worth of f;lms, fllmstrlps and the

~

the,preégﬁt-time,becaqse of thé'VEryVIimited

suppiy available to them for ﬁée.

3

Teachers of secondé}y mathemgtics\s%emngenerally '

tq agree that the use of gameg, puzzle problems,
o [ ) : . . '
andl projects can be bjnefiQial,but claig that

pressure pf time to cover work puts severe.limits

4

v

klnds of act1v1ties. Projects, in’paftiéular; ‘

must be 1imited because llbrary resources are

just not available in many SChOOlS.

There is a verygreal-need for research pertaining
i

¥ N }
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‘to teacher and. pupil attitudes regarding the.use
of films;.filmstzips,.games, puzzle problems,-and

projeets in secondary mathematics'teaching.

Recommendatlons

. The writer recommends-

be. |

v

.5{

[

That other handbooks, of this kind be prepared in
other subject areas, . ' 4 B
That other handbooks in secondary mathematics\be%
prepared, fsuch hapdbooks‘mighthcogsider;taking ‘

one or‘two of the chapter topTcs and'treating them

in more detall than the present’ wrlter has been

able to do. ¥ . : .

That more research be carried out to determlne the - .
attitudes” of students and teachers towards current
teachlng practices in, secondary mathematics. In’
particular the: research ‘should seek 'to determine
whether or not too much emphasis is presently being
placed upon the use of the textbook and the chalk-
board . .ﬂ \ .

That all teachers of seoondary mathematlcs make
every effort -to 1nsure that ‘the mathematlos )

-section of school llbraries is adequately stockad
That teachers of secondary mathematics, through'
personal request and through The Mathematics - )
Counoil of The Newfoundland Teachers Association

’ make recommendatlons to The bivision of’ Instruction :
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of The Department of Education that it make a

determined effort over the next five years to ¢
provide secondary mathematics teachers with a

wider selebtion of current films,
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CHAPTER 1

GENERAL INTRODUCTION
Research indicateg that the wise use of iqstructionél
materials‘sﬁch as films, filmstrips, models and trans-
parencies are quite effective in theﬁinstructional process,
This fact is as true in mathematics as it i1s true in any

other subject, Johnson (1971), a leading mathematics

Pl

educator in the arsa of instructlonal materials in the
mathematics classroom claims that:

Instructlonal materials are as essential for
- the mathematics teacher as spices are for the
. chef, They are the necessary extra ingredients
that make teaching and learning mathematics a-
pleasant, satisfying. experience, .Models, .
pamphlets, films and, diagrams give to a math—
"ematics lesson breadth and depth that would be
difficult to obtain in any other way. (p.. 349)

Many research'studies have been done which demonstrafe
the effectiveness of instructional media when the medium
is carefully selected and used., Moldstad (1974)

writes that: »
Twenty years of decision-oriented media
research have produced significant evidence’
to justify the following: claims when ine
structidnal technology is carefully °
selected and used, :

1, Slgnificantly ‘greater learning often :
‘results when media are integrated into
the traditional instructional program,

-
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2. Equal amounts of learning are often
accomplished in significantly less time
using instructional technology.

3, Multimedia instructional programs based
upon a "systems approach" frequently
facilitate student learning more
effectively than traditional instruction,

4, Multimedia and/or audio tutorial
instructional programs are usually
preferred by students when compared
with traditional instruction, (p. 390)

Moldstad (l@?h) refers to a study by Chance (1960§;
who studied what.effect the use of 200 specially pre-
- pared transparencies would have on student learnlng.,
When the 1nstructional approach (transparenc1es plus
_current practlce) was compared with the traditional
'lecture - diScussion~approach on 1dent1ca1 COntent the

researchers arrived at four conclusions as follows-
1, Thes group having the.added use of the
transparencies did significantly better
on mean final course examination-scores
and final course grades (at ,05 level:
of confidenc

2. The three facWlty members unanimously
agreed .on the desirability of using -~
pe these transparencies in their teaching,

3, Use of the transparencies resulted in
an average savings of 15 mlnutes per
class period, .

L, = Students reported overwhelming preference
for instruction using transparencies.

1 (pe 392) ‘ |
Other, more recent studies suppert the use of various |

educational media in teaching mathematics, Sherrill , :
/ ' - .
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(1971) found that achievement with word problems in

mathematics was improved by the presence of a pictorial
representation of the problem situation. Gray (1973)
found that a laboratory program contributed %o 'the
improvement in attitude and achievement of mathematically
deficient students, Purser (19?}) concluded that the use
of manipulative activities was'feasible: Blazek (1971)
found that students used library materials to a greater
extent when the teacher referred o them in teaching.

The literature and experimental studies, then, support :

the idea that varlous media and discoVery activities can'l
" be effective 1n mathematics teaching.

Secondary mathematics teachers have had few resourcep

handbooks available to them. The Thirty-Fourth Yearbool
.. published by The National Louncil of Teachers of '

Mathematics contains many useful ideas that the secondary

mathematics teacher can adopt, but it is not a handbook

of specific ideas and activities, The writer was able'to

locate only one such general resources harndbook. It-is

entitled Mathematics; A Sourcebook of Aids, Activities,

and Strategies.' This book is listed in the - bibliography
section. The writer recommends 1t highly to all second—
ary. mathematics teachers.

The writer haS‘attempted in this handbook, to bring

i »
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together a variety of useful ideas and activities and to
Aprovide some other general information helpful to busy
teachers, In particular, the handbook attempts to
achieve two objectives, They are: . -

1, To provide secondary mathematics teachers =
with some specific information relevant
to secondary mathematics,

2, To provide Secondary‘mathematics teachers
with a humber of specific ideas, activities,

- and suggestions useful in teaching secondary
'mathematics. -

he writer sincerely hopes that teachers of secondary ;:

mathematics will find the ideas, activities, suggestions,.

o and information of practical use,in their teaching.
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CHAPTER 2

oL e 'i6 MM FILMS
Films are recognized today as ‘am effective instruc-
tlonal aid in the classroom. As recognition of this
'fect, considerable sums of money are being spent each.
year by departments of'government-to provide films on a

free loan basis to schools. Some suhject areas o

’,malnly social studies and the sciences - have made w1de

'use of films. This is not true,‘however, for mathematice

" at. the secondary‘level. This may be due To the fact that

'vva,result mathematics teachers have traditionally thought

'the textbook and the chalkboard to ‘be adequate for

°

mathematics instruction., ’

K
1

There are areas of mathematics, however, that are'

difficult or impractical to present in a textbook The

Suoh areas as the practical uees of mathematics, ‘the

integration of mathematics with other subjects, drawings

o .

'Q'samefrs true for tedcher presentation at the chalkboard.

of* complex three-dimensional effects, and dynamic ideas'

;mathematics is largely concerned with abstract ideas., As:‘3¢

sy RERI

- . that depend on~motion are seldom, if ever, dealt with
in textbooks. Through the medium of film, all of these
' areas, and’ others as well, can be effebtively presented. ; L
; ' Jg‘*ii \ | Lo
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- . Mathematics teachers shoull, then, give careful consider=-

’
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@£ “ation to the use of films in instruction.

Why Use 16 MM Films

Some concepts and information essential to a good
grounding in mathematics are difficult to present in
textbooks or to illustrate at the chalkboard, Films can
he useg-effectively to bridge this gap in the instruc-”_
tional process, .Johnson and Rising (1967), two noted

~ ' mathematics educators, pdint out that films can be used
( _ to attain the following goals, ’

l. Visualize ‘abstract ideas B0 that they have
meaning._.'

o Illustrate applications of mathematics. in our

world, Although field trips. are best for ,

. seelng mathematics in action, they require ;

time and community resources that are often
ot available.

3, Bring to the classroom important first hand “ / .
accounts of new activities in mathematics, / |
L, Build favorable attitudes toward and interest /
in mathematics, The uniqueness of mathematics .
its power, its elegance, its artistic side —
is seldom dealt with in textbooks.

o

5. Present the history of mathematics and other
enrichment topics.

6. Illustrate ‘the discovery of relationships, or

. - principles. |

| oo 7. Present: dynamic ideas ‘that depend on motion.'
e . The use ' of animation or slow motion can give
o N - dramatic illustrations of mathematical ideas,‘

8o Correlate mathematics with other -subjects by

b
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presenting suppleméntary materials, . *

9. Provide compiex Hrawings'of threeédimensional
effects, . These are very difficult to do wWith

drawings in ‘textbooks or on the chalkboard. s

10, Teach how to solve problems,
11, Ihfroduce a new subject or unit,
12, Summarize or review unlts w1thin a course.

(pe 235)

What is Avallable ‘in Mathematics Fiims

The high cost of: fllms makes 1t impossible for
individual schools -to.purchase films. Films are,

thereipre, usually pufehased by some'centralized body.

The centrallzed body then makes the £ilms avallable to

schools for 11mited periods on elther a rental*or free
loan-basis, .The latier service is available to teachers
in this provinceekﬁfough The Department of Education,
Division of Instfuotion. . L "
At presenf,_the nuiber qf'mathematics'filﬁsfavail-
able in this province, through The'Department of Educa-

tion, for use at the secondary school level is nof

large, The current film catalogue lssued by The

. Division of Instructlon lists approxlmateyy 50 titles.

In recent-years, however, the number of .good quallty

mathematics £ilms being produced. has been steadily

'increasings It seems reasonable to expect that some of
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these will be added to the present supply at The
Department of Education, The number added will depend,

no doubt, upon the demands made by mathematics teachers.

-

Films Avallable

What can be done fo Inérease'the Number of Mathematics

~

If good quality mathematics films ‘are being produced,
mathematicé teachers should seek to keep informed about

them, Teachers can do this by reading the reviews of new

‘films, Such reviews can be found in the two professional

magazlnes,The Arithmetlc Teacher and The Mathematics

Teacher, Other publications,such as Canadian Materials.

and The AAAS Sclence Film Catalog,carry.userul 1nformatioﬁ '

as well.' Teachers codld"pass along their rechmehdations'

for film purchases to the.body supplyling the film'serviée.

»

Some Suggestions Regarding use of Mathematics Films

There is no ONE way which is always the best way to
present a film, .The following suggestions may, therefore,
prove helpful, '

1. Prepare students for what will be seen in the
- film, Teachers should carefully preview the

film to see how the content and treatment
relate to what students have studied or are
about to study, Differences in vocabulary,
for example, should be discussed, - Students
might be 1nstructed to view the first showing
for -overall general impressions of the points. .
the film is trying to make, A discussion of
these points could then follow, .

v e e £ e Sk gt}
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Provide for a second or third showing of the
fiim, Students should be asked to view the film
keeping one or two purposes in mind. Follow the
viewing with questions and discussion on the
purposes, .

49

Maintain an efféctive learning situation,

a., Remember that attention, purpose,

"~ motivation, responsibility and thinking
are just as essential when using film
as they are at any other time., Hold
students respon51b1e for learning from
the film, "Nonattentive students should
be. treated the same as they would be
treated in the regular classroom situation,

b. Don'™ hesitate t& stop the film and comment
on’ what wa¥® just shown., Reverse the film
and reshow ‘if deemed necessary. Tedcher
comments .can ;be made during the showing if
the sound in the film does not interfere.
On someg occasions the sound might be
.turned.off and the teacher provide the

. commentary, . .

ce If possible, show the film in sufficient
light' so that students may take notes, If
this is impossible, stopping the film for
short intervals. to make notes has its
advantages,

. d, Encourage students to explore any unknown

territories suggested in the film, Oné way
to do.this is to ask.students if there are
any unanswered questions in the film, If
50, a discussion of these could arouse the

{erest of some students to explore them
further.

Make an effort to measure the positive and negative
effects of the film, Did the film, for example,
make any change in student attitude? .Did the film
broaden-the knowledge of students° Were some
points clarified by the film? - The teacher can
gather information on these, and other questions,
by observing the students, by discussions &and by
having the students do written work requiring

them to demonstrate an Understandlng of the film,

RS e R,
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Keep a card file of each film used, Lined cards
measuring 5 by 7 would be helpful here, Record
all necessary information required for reorder-
ing the film, Record also a synopsis of the

.film's content and the points students are

expected to get from viewing the film,
Additional information rggarding positive and
negative effects, vocabulary, etc,, can also be
recorded, These cards may be time consuming .to
prepare but they. will prove to be timesavgrs in

the long run,

10.
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CHAPTER 3 -

" 35 MM FILMSTRIPS

The 35 MM filmstrip is now widely used by teachers,

Its use in teaching mathematics can be very helpfﬁl.

The filmstrip brings together in a 1ogical sequence small

units of mathematics, Filmstrips have. a number of unique

advantages which make. them useful to the mathematics

. teacher, -

1o

Ce

3

s

Some Advantages of 35 MM Filmstrips '

They are relatively cheap to buy. This means .
that individual schools are able to build up
collsctions. thn filmstrips are available in
the school the teacher can plan ; lesson using
the filmstrip‘with the certainty that the
filmstrip will be there when it is needed,

‘They are particularly well suited to many

topics in mathematics. _ _

The teacher can always be in complete control of
the rste-of presentatipmnof the pictures.” It is
easy to advance'orfrewind quitk1§ to désireo
sections. Audio tapes that sometimes accompany
filmstrips can be used or omitted, as the .
teacher wishes,” . . - - "ﬁ‘
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4. The filmstrip often permits the teacher to show
the class a large number of plctures, diagrams
or facts quickly, Such filmstrips are guite
useful for reviey purposes,

5 The filmstrip can be viewed on individual view-
ing machines in the resource centre. Slower
students can use filmstrips over and OVer egain.

'In additien,‘students who miss class presentations
can use the - filmstrip as a help to catch up on
work missed , ' . ‘

;6. Filmstrips sometimes deal with such topics as.

“the applications of mathematics and the hlstory
of mathematics. Such Tllmstrips are a helpful v

supplement to the textbook and helpful faor
enrichment and motivation.

7 Filmstrips’often come cdmplete with a teacher,
guide containing a synopsis of the filmstrips,

background information, lesson plans, vocabulary

_1ists-and_follow up classroom activities,

What is A.vaiilab'le.inii MM Filmstrips
) Indi?iduai-sehogls en@-distriét,resounce centres -
wishing to buiid“un eoiiectionstof mathematics filmstrips
‘will find,that.many‘koodﬁitems are availsﬁle for purchase;

New itemé are being produced as weil. Most distributors

P
L |
e

N ey e 4G




will

purposes,

55

send items to prospective customers for preview

Hence items can be carefully previewed and

judged suitable or otherwise before a committment to

purchase is made,

The Department of Education, Division of Instruction,

has available a small number of titles suitable for

secondary mathematics. These are.available, free of

charge to any teacher requesting them.

Information on new titles as they become available

_can be found in professional publicatiens,-varlous ref-

‘erence seurcee and,  of course, distributor catalogs.

%

The Arlthmetlc Teacher and’ The Mathematics Teacher have

sections devoted to reviews of new products and materials.e

.

Suggestions for use of 35 MM Filmstrips
[

The suggestions already made regarding the use of 16

MM films are equally applicable to 35 MM filmstrips,

'10.

2.
3e

b
.'5'

Prepare the student for what is to be seen in
the filmstrip. |

Show ‘the filmstrip more than once, ‘

Maintain an effective learning situation,

Try to assese,student reactioh tolthe,filmstrip.

Keep a .réference card file for each filmstrip,

1,
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CHAPTER 4

THE OVERHEAD PROJECTOR

Few technological developments have had more of an
impact on teaching than has the overhead projector. Few
have offered more advantages to the teacher, The
simplicity of operation is perhaps its major advantage,
One merely pldces a transparency on the stage of the
machihe»and tﬁrns fhe machine on, The projector allows
| the teacher to control effect_»ively' the gttention of the

.‘class at any time, by simply turning the mac-hi\ne ‘on or

off. While usi’ng.‘the overﬁ'ea,d projector the teacher is .

facing the class and thi® car maintain the eye-to~eye -
contact that builds good rapport with students,

Thfare is usually no meed to édjust classroom
lighting ﬁnless direct sunlight is shining on the pro-
jection surface, A screen, while it is recommended, is”
notvébsol‘u'tely necessary. A light colored wall serves
quite well as a projection surface, ) '

. The horizontal stage of thé pro;jgctor is easy .to
use, A sheet of clear dcetate is placed on th:z stage
of the proje;ctor. The teacher.then writes on the sheet
of acetate with a ‘grease/,peng:-il or felt pen, The pens

come in a variety of colors and aré of two types, those

that make permanent markingé and those that make markings

1y
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easily removed with a cloth and water, A pen marker
should be tried in advance of taking it into the class-
room for use, Some markers "bead up' or run, Others
smear easily, Felt pensﬂthch have been especially’
manufactured for use with éverhead projectors are
recommended for best results,

Many companies are in the business‘of producing
commercial tfansparendies for use in the mathematics

classroom, These productg are usually well done, the

artwork is good and the mathematics accurate, Two face .

_tors, however, militate against the extensive use of .

these transparencies,- Firét,they are quite expensiveA
and,secondly, they usually-cémqui% sets, Teachers often

find that only a few in the set are useful for an

individual class, The best transparencies, therefore, are

those produced by the teacher to fit the needs.of the

classes taught, This does not mean commercially prepared

transparencies should never be purchased, It does mean that

they.éhpuld be purchased only om “an approval" basis,
This will avoid costly-é;penditures'fdr sets of trans-

parencies that may gather dust on a shelf,

Purpose of the Section.
The. purpose of this section of the handbook is to

suggest some specific ways ih.which the mathematics

~
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teachers can use the overhead projector as an aid to

effective teaching,

Suggested Uses of the Overhead Projector

1, Thé overhead projector can be used for the daily
discussion of homework, Used in this way it can
. be a real time-saveé and get the class started
quickly, Each student can be ‘given a sheet of
 acetate to place in a notebook, Assign different
students to prepare the hmmework probleﬁg on the_
sheet of acetate, During class the £@udentsvcan
then pfesent the solutions to the clé;s for»ais-
cussion, Throdgh discussion, the entiféxciésé
can learn from the errors ‘and strengths of
fellow students! work, The sheests of acetafe
can be eas%ly cleaned with a soft cloth and a
little water,
2, The teacher can use t?e projector to show the
" solution to many types of problems, The complete
solution to the problem can be carefully and
:nea£ly prepared on a transparency and thgn'pre-
sented to the class, one step at a time, This
is easily done by using a éheét of paper to cover
- any desired part of the solution, This method
also leaves the teacher free to. direct attention

" to any part of the solijtion, After a full

16
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solution has been discussed, the full solution
is there for students to copy or study. The
transparency can then be filed away for any
future use,tha teacher may wish to make of i-t.

Review of basic facts and concepts can be

quickly done if these have bheen placed on txans= .

parencies, On any given day, a few minutes of

. the class period can be used to have students

read’ the information on trénsparencies. It is
a well established fact that the more often” we
see a statement or a diagram the greater is the
chance we will remémber that information,
Individual items for a short quiz can be written.
on a transparency, This t_:’:an save the ti'me often
takenup with preparinf sténcils and duplicating,
A few_iténis heatly printed or typed'on a trans-
parency can serve t,he same purpoée as dupl_iqated

hand out shéets.'

L4

For many 1essons in mathematics .a base transparency

can be used over and over. ' There is no need to
mark on any prepared transparency to call atten-

tion to details or explain things. Simply place

&’ seco‘nd sheet. of clear acetate over: tf%e prepared
naster and make any markings on the top sheet of '

acetate, The top sheet can ‘be easily cleaned” for

reuse, For example, the teacher may want to

P

s SR
IR e ot EER A .

L T

e A, =a el

[N, TSP TP

L AN TR e—Te

N
l.'".



S

T e Koyt T s

6e

7o

° i . 58
discuss with the class the ideas of base and
height of a triangle., The various types of,

triangles could be neatly drawn on the base

transparency. By placing)a second sheet over

" the master the teacher could indicate the

'relationship between base and height for the

various triangles. )

i

In teaching congruence of two triangles the

, overhead projector can ‘be effectiVely utilized v

s

iby using triangles of different colors. ‘It 'f~}’3:. ”1.

. would be easy to: demonstrate the idea of

superimposing one over the dther- to illustrate
the_SAs, SSS,.and AAS properties of congruency.

The various plane. geometric figures such as the

" rectangle, parallélogram, square, triangle etc.,'

can be discussed effectively by using the stage
of the overhead projector. Narrow Strlps of
acetate of different colors: could be used to

form the various shapes. The strips can be

“h

narked off into units of length if desired Three

strips\of'lengths~3, 4 and 5 units respectively
can'be usedlto-form.the-right triangle. Many of
the prOperties of plane figures, as vell as
statements of theorems and corollaries can be .

physically demonstrated using strips of acetate.

[y
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Work with ‘graphs is very well suited to the use
of the overhead projector, “.A master transparency
of graph paper can be; used in many wayns..' By
placing" the maéter 'tr'anspa‘rency-on the staée of

the prbjector an image can "be projected on the

chalkboard . this wbuaa% Jbe particularly helpful

. when hav:Lng students do sample work on. the chalk-

1]

9.
board Erasing the student's work from the

chalkboard would: Teave the graph 1dne, there ‘for ," B

another student to use.; Producing neat and

accurate graphs on the chalkboard can be time

-

. ;vconsuming. By using the overhead projector and

‘a master sheét of graph .pap,er’the task is not

very time c,onsum;ng and the work can be much _more- o,

N accura'te and neat, If a second 'she'et of - clear

\

- acetate is placed over the master tranSparency on

the pro;jector stage the teacher can work on this

sheet without ma.rking on the master copy. -The -
projector can be used to demonstrate effectively

the solution set: to systeIns of equations and

inequalities.' The solution set for the individual _'

equationse or, inequa‘iities in the system is fir.st

o dravn on separate sheets of acetate. The sheets

are then placed one over ‘the other tO*dinlay sﬂ‘;’ﬂ

the solution set to the system.

'1.9"
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The overhead projector can be an efféctive
teaching aid in teachlng students how to locate
1nformat10n from tables of numbers. The teacher‘
can simply prepare a section of the tables on a
master tramnsparency., Care must'be taken to make
sure that the numbers on the transparency are
large enough for easy reading when projected.

Merely duplicating the table unto the trans-

. parency i1s likely to be unsatisfactory because

figures in printed tables are usually small,

. Consequently, the eection of the tables should

be done‘by hand or with the use of a typevriter

that has charaoters of the proper size for making

»transparencies.' Projecting a section of the
table unto the screen- makes it easy for all :

.}etudents to’ follow the teacher as the correct

LT

way to look up information in the tables is
demonstrated

The technique of number nine applies equally well

" in teaching students .how to. make correct readings

','from the ruler and protractor.. Plastic-cépiee of

'-tftheee project well.. Measurement seatwork

”.exercises can be placed on the stage of the pro-
'jector. The" teacher then uses the ruler or

"PQ'?}“protractor to make the required measurement. Tij.'

-1

TPy
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The‘placement and reading'are both then pro- -
jected on the screen for students to see,

. 11, The.overhead projector is efiective and useful
in demonstrating the basic straight edge and
compass constructions of geometry.h Often when
the teacher performs these at the chalkboard
the student may not have a clear view of each
step as it is being done, Proper use of the

' | stage of the overhead projector can eliminate
- . this difficulty. |
' 12, The main points -of the'lesson which the teacher
would ordinarily write on the chalkboard can be
o placed on a transparency, and the various points

:uncOVered at the appropriate time./ Only the

particular point, formula, oxr term being dig=""

S " ."cussed‘should be displayed.z To .do this, cover

the sections of the trangmarency with pieces of

°light cardhoard using masking tape for a hinge,

At the appropriate time_anyﬁpiece of.cardboard
can heJlifted to reveal the desired section,

N

The items yhen covered can hg easily identified
by writing a duplicate .on the cardboard covering
the item. The student's attention is then -

-7g-i: L J:‘. focused on the point under discussion.

=13, Copies of diagrams from the student's textbook

..-_.\-. . . . : \

‘\
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.drawn on transparencies,
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can be transferred to an overhead tramsparency

for class discussion. Again care must be taken
regarding the 1etters or other symbolsﬂ
Depending -on what'the teacher wishes t¢ do, the |
diagram can be made with the letters of symbols
omitted, or these may be hand printed in suit-
able siiemtype.

In discussing topics ccncerning banking, copies

of various forms used by customers can be hand

In geometry, discussions invelving two - column

‘proofs can be conducted using prepared ‘trans-
‘parencies., Either the s%atements or reasons in -

”the proof. can be omittedjand added as students 'HV;

I

' supply them. Agaln, the;statements may bec

16,

.produced in one class to other classes, .. *-

.the transparencies in a 1arge ring binder. The

,'used, and - replaced immediately in the prOper

- v

'snpplied-and the reasons required Teachers'who '

have more than one tlass can show the transparencies

L3

"To. file transparencies use, a paper punch and file g

‘o

binder 1s conVenient for taking along to class

The desired transparencies can then be taken out,

- place. R ?h?.l~f- i”"""'}fV%?-?iff-”'

o "
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CHAPTER 5

MATHEMATICAL GAMES )

Learning in mathematics ¢an sometimes be stimulated
with amusement and.pleasure.— Games are often considered
to be merely a recreational activity but if properly used
they can serve to facilitate learning in the classroomn,

Many types of individual and group activities'are
essential in learning mathematics, The uniqueiess and
activ1ty of a game*can sometimes serve to break up the
monotony of drill while at the same time accomplishing l

the same desired end, Teachers can try to capitalize on

student interest in the activity and. competition of games '

and use this interest to promote the learning of math-

ematicél skills..

Two. keys to learning mathematics are meaningful

experiences and practical applications. These-two~keys ]

need to be combined with a variety of systematic practice

and drill. Since practicn helps to build accuracy,

efficiencyy .and retention, it is an essential part of Tt

the learning process. The practice needs to be purposeful

and to be administered in the right amounts and at the

i

«stimulated and enhanced by the use of mathematical games.

s
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Purpose of the Section

The purpose of this section 1s to identify.tﬁe roles _
of mathematical games, to suggest a number of points'to g
remember about the use of'mathematicay’games in the class-
room, and to describe a small number of games appronriate
to secondary mathematics,

i

Roles of Nathematical Games

1, Games can be usea to make practice neriods
pleasant and successful, /

2+ ~Games can be used to teach vocabulary, definitions,
rules and formulas. '
- 3

3;.;Games can be useful in providing for individual

differences 1n that students can select and play

N games according to needs and interests.,. - -

Lo Games help to foster desirable attitudes towards i'
| mathematics.d The informality, the competition,
and thefsatisfaction of‘tontributing to a group
activin make games a satisfying experience._ The
student who finds enjoyment and satisfaction in
the mathematics classroom is likely to. develop'a
favorable attitude towards the subject.
: 5."Games dffer the opportunity for. student-teacher

v

_‘planning and student 1eadership. The onganizing,

e i o i AT el Al uTe AT P TS AR ok M bk e e OB 8 BN ier i b

o .
' ~p1anning and directing of classroom games can be
. done 1argely by students. ;Games_py\their very,
) ‘;_:_I ‘.T”oa . R
_ a2y o

-




Sy

65

‘nature are unique in the variety of opportunities

theéy provide for student directed activities,

Four Points to Remember about using Mathematical Games

1,

2’

Se

Develop a game according to the needs of the
class, The game should maké a contribution to
learhing mathematics, The items used in the game
should be closely releted.to the regular class
work., Major emphasis should he’on the learning '
of mathematical eoncepts ahd‘shills‘ratheh than -
on the pleasdre of pleying the:game.

Use the game at the ' proper time.= For a game to

make the maximum contribution, it should be used

A-at the time when the ideas or skills are being
-taught and reviewed A game should be played :

~ also for a relatively short time 80 that students

do not 1ose interest,

Plan and organize-the%game carefully eo that the
in:ormalitf_end the exciﬁement of the eetting.do
not defeat'the purpose. Have all materials at .

--hand so0 that ‘the game can pr0ceed in an orderly

fashion. Keep the rules simple.' Use»a-few

' practice plays to get started then expect workx
. to proceed in an orderly manner,' Undue noisy.'

~behavior should not be tolerated. _doechiﬁg,ehould.

'higstw

-
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never be allowed, The loss of points for break=-

ing this rule will usually be sufficient to
maintain proper behavior, Avold the choosing
of team members by pupil captains so that low -
ability pupils will not be enbarrassed by being
last choice, | '

ke Try to emphasiee the responsibility of learning
l something from the game, This can be done by

follow-up activities such as discussions, .

readings, or tests.

Appropriate Games for Learning Mathematic .
The appropriate games are limited only by the in-

genuity of teachers and students. Most lessons involve
" practice that can be converted into Kt learning game. A
play or turn will usually involve working a’ problém,,
-making an association, giving a definition, stating a

formula or identifying_some property.or characteristic. :

Quiz games, boartd games, and card games can.be success-
P

While :7PY mathematical games are. produced commer-

ter believes that the best games are those

L invented by the teacher and students to fit the neede of

| the particular claes. s . f. .c[" .; v

.

i
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Materials needed for making Mathematical Games

Games can be made from simple, inexpensive materials
such as 3 by 5 cards, pleces of cardboard or heavy paper
and pieces of plywood, A supply of markers in various
colors is useful as well. Drawing original designs on
the hacks of cards can sometimes be a worthwhile geometry
assignment., Calendar numbers are always available to be

cut and glued to cards,

Some Specific Games

Spin Tt ‘
This game fits nany topics. The game is made by

drawing a c1rcu1ar région on a large sheet of heavy

paper. The paper can- be’ taped to a wall or the chalk=
board. The. circular region is then divided into a
suitable number of sections. Items placed in the sections
may be similar or they may be mixed A pointer is
mounted at the centre,

| To play the game choose®™ two teams, A person is

app01ntedfto keep scores and act as a moderator. Players

take turns spinning the pointer. The player then has to

.solve the problem in a given time 1imit Players may or

may not be permitted to use: penéii and paper.' :This will

depend-upon theuabillty oi.the_players and the dinieuity"

of ‘the problems, A Snceessfulveolution or anewerlearns,_
R ! ) ' . . . \ . - .
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five points for the team, If a player on the team cannot
correctly solve the ites or. answer the question, the
opportunity to solve the item or answer the question is
passed to the player's. opponent on the other team, Should
the player's opponent fail- to give the correct solution,
play is returned to the next\member on the team which
selected the item, If this player still fails to give
the correct solution;play is passed again to the next
member of the opposite‘team. ‘Play continues in this way
until some member of one of the teams manages to provide
the correct solution. The player whose' turn is next then
spins for the’ eecond itenm,

item which has elready been anewered that player shog%d ‘

,spin again until the pointer stops at an item ‘not V\t
f items

”'used. Thefperson who is moderator keeps a record

as-they are.ueed Ta make this easy to do, each item can

be‘aesmgned a number.- Play continues for anset time or

]

until an agreed team score has been earned .

/

o o : e

If the pointer 5tops on an o
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N
* Solve >
. 3%~5=0 (x+y)
Factor
-x2)3
(=x") a2—2ab+b2
léx2 Solve
-3x 2%% u 50
Pick It ‘ -

except the individual items are written on cards which
can'then be ‘drawn from a suitable container, An alter-
nate method would be to mix the cards well and then take

them in turn. As an item is used.it is placed to one

side. R

L

Count Off

£ Items for this game should be written on separate

;éards. ‘The.object of the-game is to count by‘Adding or

éubtfacting a givén_numbér. The numbers used may be

iqtegers, fractions or dgﬁ?mélsﬁ Pen and paper may be

29
L 4
I

[ T _,..._____.__....,.-- e

The rules of the-games are the same as for Spin It -
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permitted or not permitted depending upoﬁ the ability of
the students and the difficulty of the calculations, Any
convenient number may be used as a beginning number,
Students playing ghould be arranged in rows or in a
circle, When a player makes a mistake, that player moves
to the front of the row or to the beginning éf the circle
and the other players shift back by one position. The
winner is the player in the last position at the end of
the game, When the leader reads an item from the cards,
the players respond in turn until some'p;ayer makes a

mistake, Play then continues beginning at the next player
and with a different item. '

Mafhematiéa; Bingo ' _
Materials Needed, ' A number of 3 by 5'ca;l cards,

one for each item to be used, A set of player cards,
Each player card can be cut frog heévy papér or light
cardboard. Each player card is divided into 25 cells by
drawing vertical and horizontal lines, Cell sizes will '

vary depending on the nature of the items used.

4

Making'the game, Assign 5 problems to each student
in the class., The problems can be written on slips of
paper. Answers to the problems.can be supplied or the

students may be asked to work,out;the answers., Answers

~

Lo oo Lo T T ; ‘ B e Y
ot o YRS o e B T L R BRI I R
t M .U et o e i} L
5 . :

e
]




-

71
to all prohlems should be carefully checked, Have the
students write each problem on a 3 by 5 call card, Next
hand out one player card to each student, Have each AN
student then write the answers to the problems he has on
the player card, Answers are to be written in on the
player card ueing a randoh order,, Have students write

3

the word "free" in .the centre cell, Now have students’
? * ‘

’exchapge the player cards, Once again instruct each
student to wrlte in the answers to the, probleme he has,
Exchange player cands three more times, Each time have
students-write in the answers to the problems held,
This " w1ll complete one claSs set of- player cards.,

Additional -sets Of player Cards can be made in a- simllar~-7f” '

way. - %S\,ﬂ' : oo B} E ;'

Playing the game, .5he game is playeﬁ'like!ordinary
bingo using the call cards and player cards, The caller
for the gaﬁe Belects a call card and reads oatfthe 8 o,
problem or writes it on the chalkboard, Ah alt%rnate

method would be to have the call cards made on acetate.

.~ Items could then be placed on the stage of the overhead ‘

)
projector, Each student playing- then individually

solves Qgp prohlem and covers the answer if 1t appears on
the player .card held. The Caller keeps a-record'of.the
items called and the correct matching answers., Answers

L7
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can be written on the back of each call card, If call

cardségré ﬁade on acetate the answers can be placed on

£ o i ety

masking tape néar the bottom of the card., A time limit i
suitable to the difficulty of the problem should be -
allowed for solving the problem agd covering the answer

’

on the player card. The first player to cover five

-

cells in a vertical, horizontal, er diagonal line .wins,

Play can continue until severél winners ape.foqnd..

:. Suitable togics. The game lends itself to- all .
llevels of difficulty and to _many, topics. In algebra ;}5;

the call cards could be equations, evaluatlon items, ,\tIUI.A* 3

e - R o
c ,radicals, operations with digned numbersg ormsimple word oo ';lt,
'”problems, to name’ just a‘ few, "In geometry call cards "i“- ' r;'.i;/

- could; deal with definitione, area,'volume. angles, etc, " f :'Af

. 13"_ . . o (’.-.
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- CHAPTER 6

. PUZZLE AND RECREATTONAL PROBLEMS N

' Studente of mathematics enjoy puzzle problems.
Although these are often thought of as recreational,

other worthwhile benefits can accrue from their use in

the mathematics classroom, For example, they may s

“stimulate intellectual. curiosity, develop abilities'&n;

space perception, and modes. of thinking. .
. . ' Toe s . R‘
: Using Puzzle Probleﬂs in the Classroom

w

o -Z‘nl; A weekly puzzle problem could be poSted On the :.,”

-'; T classroom bulletin board and students encouraged

;,fto submit written eolutione.u-At ﬁhe end of the
'itm.week the ‘names of students submitting correct
solutione could be posted Perhaps some'small
":avard could -be’ given to the stud;nt submittinév
. the’first correct solution or to the student
':'submitting the greatest number of 3orrect
i ',solutione for the month, -

-2

and the cards kept in a euitable container.

2. Puzzles can. e written on 3 by 5 index cards ;' S

o “studente who haVe finished\their assignment for o :
o al period night be permitted to “draw. a card from e
‘ _the container and work at: a solution whileftneJ'ﬂit:rﬁ?3; -
. ';iother students fimish their tork. A B
~ . 33 o " T
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2 . o ' 3e The last period before the Christmas or Easter '

B T . 7 break could be devoted to solving puzzle , 3

w' ’ _' ) : _ problems. ' o o ' _;

' : ) h: Occasionally, part of the\regular class period, ' : ' J?
A?H ER o oor whole ‘clabs' period\\\pulk\be taken to deal . . 5{2;
s .'n_;;; with puzzle problems. Puzzle p lems related , Lo
L?; L 4 to work currently being studied or work recently |

sfél - | | studied would be especially useful for’ these :
.ﬁ? o “p-.vtimes. Students ho,have successfully solved a’
; lj 3, puzzle problem could present ‘the solution to the
;;Tﬁ'j'.;-; - .on o fﬁ: class. Students aould be encouraged to vrite '
.ﬁ\éi~ . O " ‘their own puzzle problems and-test ‘them on {”f o |
j%ﬁ ,' l“-ic., . i fellow students‘or the teecher. o . ,
L Lo ”'i'i'-3f A Select‘on of uzzle'Problems S . ¥
;?- ) {'Q;Dver the years teachef%%can gather a. supply of-puzzles
\ that ha{e proved-to be - interesting to students. The- writer
'55?%1:??%5”'1f.” ‘has‘included heré a small number gleaned from various e y
R 3;;;{;' sour;es. meachers should COnsult the bibliography section .ﬁ‘ .‘_'ﬁ}i.
:;:XTE of dhe handbook for eome books of puzzles. Solutions are | .',?' 'ﬁf
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both men woqp together at their respective rates, how
o
oy long will it take them to build the third house? .
Which Salary would‘you'Choose

) . o : Two men started working in the same office at. the

same salary.; After a period of time they both decided

to ask for a raise. When they presented their request

el b

to their boss, he answered them as followsg "Yousboth

have done exceptional work and deserve the:raises ‘which
I am about to-offer you, T will give you your choice of-
a $100 raise every six months, or a raise of- 8300 every
\" T year,,either raise to commence as of this date," Which

would be-the better raise? Show why your answer is Y

’

~ | ) correct. o f

N e Sy .':

The Cargenter Problem ; C _,-'".' S R

'$ ) e A carpenter, building a house,came across a square
| hole in the’ floor._ ‘The hole was exactly 2 cm. square.ﬁ
, .

e a circular broom handle 2 cm. in diameter and of’ course

Vg namser a”d saw. Jig was able to repair. the hole. How', 7

did he manase to do this?-;”v{f’rﬁ =

The only material he had on hand to repadh?the hole was(..‘

Y
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trying.h'

o .»
i g
sl : ___‘L‘ “ . ‘. L N ' N
The Horse-Trader Problem m~_hf;¥f L

.

'-f.” f- A horse-trader oomplained to his friend that the"

o

day had been a very poor one.- He héS?sold.two horses

s

for 875 each on the’ first horse he made a profit of
-,30%; and on the second he took -a 1oss of 30%. "That

doesn't seem to b

y‘loss at all", asserted the friend.
"Your profit and loes balance each other." "On the

cbntrary", saidl!ﬁg horse-trader, "y lost ‘almost 315""3
Who Was right? Show why._,J .‘}-: , _edt' S ;;fg'

Gost -of Animal R L

KR
X

85 each and calves for 810 each. I;!he”paid leO for :

?ﬁ‘lfigv A man wae selling oranges on the Bhreet. To hie“f}jp

A farmer bought pigeons for 50 cente each, pigs for'gjllft

o
-
It 5
i
'
i
v
.
AN o
o .
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leLi‘t and two more, one forange remained, Hoiv m'any oranges

aid. the man have to startwith? . - - S

A

. The Clock problem R ff: - ‘]' 5f‘-'h {.?:'3 | g‘ o
| A _man has two *clocks. _ One clock does not Fun’ at all ok :“
b i the other loses four minutes every day. ) WhiCh clock is
EER . " hore often correct? Explain. RO g o SR

e 'ﬁf  The Cube Prcblem l.F‘,;j;L}; | ;—~:;1 RN y:'ﬁ%' L

BRI Suppose you have a, 3 cine’ cube which is painted red.

Answer the following questions about the cube. ST
. . . o a “H?v _many cuts are required to div:Lde the cube ‘
\' : L '_'.:.-in\tolone cm, - cubes? P . R
. N '__How many cubes would there be? . | -
: L - ‘.c}.':.:__:';How many cubes would have four red faces? .." Do
J s | L ,d'.‘ How many cutfes would have three red faces? i |

i _e. How ma.ny cubes would have two red faces?

L R X How many cubes would have ‘%ne red fe,ce? RPN E R

g. How ma.ny cubes would have no red faces? w

_l",Here is e. problem that requires both a system of

:‘att'e.ck and "'patience, Simply count the numbé'r of triangles

The t@:ie.ngles include triangles or all




r-'-‘l

’ 78 3
- L 4 - . ,\.‘,
. The Traffic Officer and the _peedeg -.‘Lls-.ﬂeﬁﬂ, ' ‘4*;j;f‘:fi{;ﬁi'
. <::::—-——-——-———-*—-——— : g

A traffic ofricer brought a epeeder before the judge..{olifiﬁ
"How do you kpow this man wae speeding?" asked the judge. |

- "I followed him," replied the officer. "In fact T _ O

YA followed him for ten lem, The firet five‘km he drove at “_' o A

‘ | the rate of 80 km/h and the eecond five km he drove at |

'%. : . the rate of AO km/h. So you see, he averaged 60 km/h over ﬂ. '.1Aﬁf

| the ten, km distance, which ie 5 km oVer onr 55 km/h speed o .';1'

limit., I.am therefore charging thie man with driVing a j :':l:vﬁj; '351)

distance of . 10 km at an average Speed of 60- km/h.";f'

L ‘ : ur chargzlin this manner," replied the,ih7 i;*y,_g{g“

judge ‘"I will have to dismiee the case. If what you say Q

P}




e .
Water and Wine . . t

A glass ie half full of wine- and another three times
as large is one-fourth full of wine. The glasses are
‘-]filled with water and mixed together. What part of the

ﬁmixture 18 wine°

PR .',, sl A . L

Filling the Reeervoir

. One pipe can fill a reservoir in 10 days, another

" can fi11 it in 16 daysl and a third can empty 1t in 20

days. How long will At take to fill the. reservoir if all

. the pipes are left open?

'How Much ie the Bottle )

, Rich Mr; Vanderford bought a bottle of very old
':ZFrench brandy in a liquor store, * The price was 845.

.When the store owner handed him the wrapped bottle he

' ;5;fpa5ked Mr. Vanderford to do h&m a favor.- He would like to

{ﬂﬁhave the old bottle back to/put on display in his. store

'window He would be willing to pay for the empty bottle. .
o

B "How much?" 4esked Mr. Vanderford ."Well," the etbre

P

’

owner’ repliq‘g "the full bottle cost 345 and the brandy
' cost 340 more than the empty bottle., The empty'bottle is

coces! "Five dollars," interrupted Mr. Vanderford who

.thought he knew hie figures better than the storb owner.i

s :"Sorry, eir& you can*t figure,h.replied the etore owner..?jfz'fi'”ﬁl
"‘..,det is the correct:anewer? - R




~/Cats and Mice : }'&f:

" The Phonogragh Record A

‘diameter of the. unuseg centre of the record is lO cu,

j_How ‘far does the needle tra%e“

’The Chain Problem

‘.'smallest~number of poesible cuts?

".{Ljalong the same‘route at the rate of ao'km/h. What ie his g

80
The Snail Problem I & !

A sneil is at the bottom of a well Zd/metres deep.
Every day the .spail- climbs 7 metres a.nd every night it L

-slips back .2 metres; In how many days will the snail

climb out of the Well?

| : : . CLY e

‘(
- / g} o
A phOnograph record has.a total diameter f 30 cm. T

,The recording itself leaVee an outer- margin of 2 cm, the.

R

There is an average of 45 groovee to each centimetre.'

when the record is_played? ‘

B W

,.”' . - o ~ [F ]

.
4

A manﬂhas fiv%)chaine)of three 1inks each. He wants

”to make 8 single chain by cutting links and welding them

' . '-‘.. .

¢ - .

[N
¢

\ ..'.‘

“; again.” How should he proceed if he wants to make ﬁhe -;L f;T*'
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,. Integers Problem

‘ y o ' Show that no pair of 1ntegers satisfies the equation' 5 S I
S ..3x+ 6Y 95y S S |

_gangehake Problem "”:. ,,_.",' E -~f‘ P ‘ : fﬂtﬂ. 17

o There are () men in-a. rooms, Eéﬁh'one3shékes*hande'

."ﬁWith each °f the others ouce. How many hapdshakes are

L4 . M PR 4

""_",.‘there?‘ o '.-‘l-;

Dividing the Birthday "Cake

K . . Mac, the ship's cook, baked himself a square birthday
. : oake. Four of hie pals. noticed the cake and demanded a

1;- SO 'share; "Ok " answered the wily Mac, -as he cut qpt a

é h_ quarter section ror himeelf, "the rest 1s yours. if you 4 o ‘; '-?1i

' “1‘ ~ 'can CUt it such that all four pieces arg exactly the Bame :f‘:;h..-f?:;th
1.5_1:- f__;_shape and siZe" - The four pals were. soon enjoying a share w)‘i | :

] S "hof the. cake and they did not make a single diagonal cut- :;'? 3 R

‘ | - ~'How did they cut the ca.ke? o - s SR - ’4

il T Tphe
8 \ﬁ “t‘:"r_tﬁ '@5 .\:-,_: :
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SOLUTION%;}D PROBLEMS

uildin a Hd%s L

. Divide the job (1) by the fractional part of. the job'

both men can dos in a week l z (% +-1/12). Together the
men will build thenhouse in*three weeke. _

¥ " i , v +

Which Sal gg would you”Choose ,:Zr’; _"w;v o

. The better salary would ‘be 8100 raise every six

monthe. Here's proof. Assume ‘each man is receiving

.

32000 a year or 31000 every ;§% months. The salaries for

three years are. shown._ ' ‘ , B 'n}'

Yeéf -%IIOO raise eve - $300 raise everx
” . .+Bix months,: e Fy .

oo o B y

| ;'f} '*;_ . 81100

oiea 923000

31300 yf'ﬂj e
1400 - el .
" - > | . 8. - 2 O 0.00-0‘0...0.. 82600.
;';‘fﬂfl:. .,{x: _ 31500 f; o .
Ly 31%00 LT T
) (3‘1?'(1;-.....'_.‘5.‘..,-_ P ALV ."J--....."f.: 82900
The Car enter'Problem L .éfj;,' :
b ! W

The carpepter sawed 2 om- ofi the circular handle, wff;:

split it‘transversely, and pouﬁded it into the hole with

s A b A




Rniate
3

. — . 83.
- Dividing a Figur
, . . The -solutian looks like this:
. v ‘ : | ;gh . 2
, , - N a
~ - ‘ ! '
' The Horse-Trsder Problem- '
. ’ The horse trader was correct. He made aAprofit of
} 317 31 .on one. horse and took a loss of 832 lu on the other

:JH .""Tl. - for an overall loss of Slh 83..1

o Cost of Animal '_' :f' ' ,' o
The farmer had 90 pigeons, 9 pigs, and l calf.
\

The-Msn Sellisi Ofanges

3

:Thé;gan;starteggi th 36foranées;'

~'The Clock Problem°7gijff't' .f .'f.lff;; f:',”,

'; o ';”: ' The clock that doesn't run at all is correct twice'a

e __; a. day the other only twice a’ year.zbff f' .f{l t.T:; ) ”"j“”

et

e LY,

TENSE RS R

Tt

Ak




1
Count the Triangles: . 84 (\ . %

There are 47 triangies; : 5

The Trafflc Officer. and the Speeder~ - R S ;

The Judge was correct The avgrage speed for the _A -
R 10 km was 53 and one: third km per hour.

5

L Working,for the. Horse:

At the end of 7 months the boy. had earned $140 and
.. " . 3/12 of the norse, He received $100 and the horss, If © -
. . ) 1' . 5/12 of the horse is oorth,SAO; the whole'horse must be
a worth $96. R . : r

Water and Wine:

The total amount of wine is one and 1/4 times the S i_

» small glass., The total amountlof the mixturo_is‘k.times .J. - ’{/
~ the ,sn__lall-— glass-. Th_us_',' 5/16 ‘part of the mixture is wine, ~

4

Fi lling the Reservoir- . . o . ;'“;§¢
~ The part fiued in one day 1s 1/10 + 1/16 - 1/20 or”
9/80. Hence 1t will take (1 9/80)4or 8 and 8/9 days.

. "L How Much 18 the Bottle-l . T Y

The empty bottle costs 82 50 and the wihe 3&2 50. _. S
The equation'b-i- (b + 40) 45. SR ) LT

- '_., f N - .- _““‘ , ,&S\pl _- .'_‘ um_. : . _. \ y ' , s -
__..___The smail Problem: . = . : o Tl U s nn

Three days and 5/7 of the daylight hours of the

/- o8 :-‘w "o '

‘ -_..I-_I — LEe . . -'.'."-,'_'. I_‘_".
S E e \\
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fourth day. At the ond of the third day the snail is 15
metres ups 80 that at’ the rate of 7 metres for the day. it
- wi;tl reach the rim within 5/7 of the daylight ‘hours, .. )
t Cats and Miceo : ’ TN
. 5, of course, unless they get tired berore the Job is _
done.’ e | S ) e } '.

. 31 The Phonograph Record

‘ The number of grooves per centimetre has nothing to
 do with the answers, The needle is stationary except for-
T »_'the movemegt towards the centre of the disc. Hence the.
X ' > dietanc.e. _travelled'- is:15 - (5+ 2) = 8‘ cm, — S

:'The Chain Problemo-:- - ;'»". '
s Cut all. three 1inks of one 1ength of chain and use

RN e *

o them to weld together the remaining four 1engths.

-t

What .‘.LS the Average Rate "

Av. Rate Total Distance e " UL
: - To T:Lme R

RO Ii‘ distance travelled to work :Ls d- km, the time would, be

' A
d/1+0 'I'ime tO return :Ls d/80. So that the dverage ra'te S
is 2d 2 (d/uo+ d/80) 3 and 1/3 km/h. S e T

'.Intesers Problen; " ..

| Since the 1eft eide 13 divisible by 3 and the right,;;-,. \ S
S B side is not, there can be no :Lnteger that satisfies the':" Lo |




-.equation.- e

AB, AC, AD, AE_:' AF, AG, AH

S CD, CE, CF, cc, CH
"D, DF, _DG, DH

A
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o B _GIHAPTER"? R L
: | . ;_‘:,, , ' MATHEMATICAL PROJECTS | . |
\,f I ' Projects serve two purppses 1n mathematice. _' ':They

provide e. challenge to the student to del’ve 1nto some

particus.ar topic beyond the requirements of the reguler'

. a student a slimpse of the i‘asciuating study of. the history

living people. “ '

14 Pl

L ngeloping Student Interest gn Projecte £
1 A Success in the deveIOpment of student “interest in
R s mathematicel projects will depehd in iarge measure on the

h teacher. The teac er can seek to generate stqdent interu

est by. throw:tng out ‘& casnal z‘emark, an enecodote, or a S R

- AN R

T ' reference to something of historicel value in connection
s with a topic being Etudied.. "’In add;eiop, the teacher w111

- -vi‘l',

time and individual guidance to students who teke ‘up '.the .

’ M challenge or a project.' - This does not mean doing the uf"

reeearch~ for a student.-

topice from which etudents may get ideae. : [[t. means dis- .,:-
cussing topics gehe:;ally with the ﬂhqle class and in| or
detail w;i_th : _ﬂnd\‘lvidual students wno' 'éxpresd ah int,_',_' :

It does mean providing a- 1151: oé’ en

.,"

‘ "}-."".l._ E work, 1o’ the extent of the student's ability. They give | -;_'-' -

of mathematits, so that mathematicmﬁ of the paet become

o TI%e ot

have to show interest, enthusiesm and-'a readinee& to giVe:: ! g".""f.'




. ,“~ . .o ) ‘ B - N - . 88' H
'developing a prdject. It neEjs"providing adequate . '
’”-resource materials, or diréctiing students to them,

.'1\ RS ' . )

./2,,‘§' Forms of Mathematipal Projects

LT The mathematical project can take & number of forms,
It can. consist of an oral or written report done on some

4book, person, or topie. It-can consist of building some .

'f;; #[?ﬁi' o ’ can be’ a-slide-tape, or television production. It can be
' | {'the preparation of a’number of overhead projectuals
,ﬂ}f;relating to topics in mathematics.” It can- be the pre-'

' Ht;paration of" a wall chart of mathematical terms, formulas,
Jii;or geometrical figures.: It can be compiling a: collection

Lot optical illusions, mathematical cross puzzles, or word

.

»

Library resources are’ essential A7 the researoh of
:;;f;ﬁt _.{.1, ﬁtopics. Where these are lacking, mathematics teachers .
. ' Gan make .an effort. tn ineure’ that the mathematics section
;15 gradually built up. Bibliograpﬁies of: resource

p:f;i: itf: i'h}materials aVailable inside and outside the school can be
SO prepared and distributed to students. Teachers can '
QV,imake a.point of browsing through magazines and newspapers

‘Lfor articles of mathematical interest. A file of such

. o T L
.,-. .

i, Voo P - . .
SRR AR .@ o
AN D .o

mbdel designed to illustrate an 1dea in mathematics. lt_:

-"-"'.ﬂ.problems. ,*-_I’c can,b& the preparins of a\ diSPlay- -

_’liﬂi.fﬁf !?,gﬁi f_?,j V.“ Library Reso rces Important / ;w;wt E'ff.

N T ke T B A Bty Lo ¥ A A D i e tiead TS i o fl 4,
. B ot PO .
= S . .. .

./
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BEETS o .
— .
1o . - .

"fijélijngzife the! studeht with 4. set of basic instructions Eﬁjfﬁ*ﬁﬁ“é

" materials can be started and added to periodically. Uy Lo
\Publicatlons of business, industry and government are : ; :
other good sources of materials. . Students who' produce ST f.7i
"projects of_excellent quality”can_be encouraged-to con-

tribute them.to the school lihrary or resource centre.

Some é:égested Projects: .d . .
1, Build at an51t or. clinometer. (Plans for thesa ' o “'..* ;\;
.projects can be found in - chapter 8). . i'_t-:*: '; -;‘: .
.,érejnave students select some toplc of mathemat1cs and L —
4z:design a model which illustrates the PriDCiples of :?l};; jj f*';-

:—'-:the topic chosen. o ,. :-:" ',,_::, '._. . .‘-‘ 4 el

. for some model and have the student construct th@

;Tfmodel. (Chapter 8 of this handbook has some plahs.)“ J;"z,‘

i,'#;i Have students devise .a- mathematical game ‘or. cross- o

":jword puzzle.~"faf-‘ f‘. ;ﬁa‘“l ::. Ef:i":f:“”-e;}'.lﬁ:_u ?ﬁﬁﬁ YT;?
" Be Have studbnts'prepare a collection of mathematical

. tricks, anedotes,lor cartoons. '

'.é;"Have students prepare a scrapbook ‘of clippings of

| t-charts, tables, or graphs from such sources as daily h
fﬁnewspapers,;magazines, and reports._ Such a project ;if
;should help a student to gain a better appreclation

-:: ied understanding of the wide use made oﬂ,mathematicslil

‘ Ttifin preparing ‘and’ presenting information. R L ‘LT .
| B . *<~»%*13.;.-1 f¢l,*:t”i};‘;::ﬁaﬂut‘"zi ,"f*T‘“'Lfif-i
' ' ‘49 :"ET.‘ ‘ | ‘ o

ey s DL e
— LN PR
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r'iazfdisplay to illustrate some mathematical conCept.',fﬁ

‘ill;;f
2
.3'. )
5.

JHave &’ small group of students plan end set up a

ZEXtendlng the pythﬂsarean Theorem-g S

'fThe Nine POint Circle._.f”.- Q.-i-'.'f°~

Have students prepare a scrapbook collection of :
designs using mathematics.“ ‘Many- items of consumer

goods use mathematioel designs. It would be best

'to have students cqnfine their attention to one

type of goods.- Wall coverings; floor coverings

'fabrics, and furniture coverings are - good sources.

Have students prepare a written research paper on

3the life and work o£ _some well known mathematician.
A

Jﬁgroup of students to accept responsibility for the

Prov1de the opportunity for a student or a small

.fpresentation of some topic to the class..

Loy

thher To ics for Pro'ects-.lpﬁyﬁ}.
The GOlden Ratio or Rectangle,

The’ Historical Development of o (I Kings ? 23).
Compare the Sum of the Angles in a Triangle in ) -

"i_rEuclidian and Non—Euclidian Geometries.

'?égié:.
_f"f7°i
iilfaif

| 9

TEuler's Line.iv"fj‘:f'fbli'f5f .'..15v""'ﬂ'ﬂ"f

i

Polyhedrons and Euler's Formula' F +—V - E._ a.f,tf"'“
'Various Ways to. Find the Area of a Triangle..;

fComparison of the Volumes of a Sphere, Cone and

R e
R

3 ‘,x
- L -' R _ _'. . ‘,-‘::" ‘: '

R .'.,'.,‘, - - 3 - .
R -SRI AR R S

[P

o A < - . . X .
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s i b et a2 S

—iiran
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.
’
;
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R
. .
Nt
Lo
LN ki
B *
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s,
!
L ot
L
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21.

Cylinder with the same Radlus and
' equals the Diameter.
Various Proofs of Pythagoras.- LTI

leferent Types of Geometry.'& L

The Three Problems of Anthuity-

: \The PrOperties of a Klte.

Circular'Geoboards. T
The square Root Spiral..ir_ﬁ e
N
Geometric Factoring, e

Geometric Designs. e

Ia

Geometric Illueions.,,
Geometry of Snowflakesmﬁfiﬁfihf
Geometry of Shells.Ailﬁi;?ﬁi‘*
Geometry of Crystals.;@ffl;

Graphic Designs.

The Square Geoboard,; fffﬂg,ﬁ %“ o

Practical Appllcations of Geometfy.,;:;y._efuﬁt;fw'

Spherical Geometry.
Topology. o
The Complete Quadrllateral

The Parallel Postulate. ‘1gfj?§357“’

Circular Regione. ,ﬂ

o N P B
o, . oo

"";\,'..y'.'-;""-d'.'_::v-":‘r_;—-ﬁvi'\'.‘" -
T LT

yhere?tme'ﬂeigmt'¥f B

7 The Origin of Geometry.;ffff?etyfa"'
ff,Mobiles. I

”~ ..
’..' - . =

Frm wae

..‘ ,‘*\




S ,:BL,..-::_jUses . Parallel Lines - Navigation, Spori:s,

- :',-"- L _'.-"._-.'.'Car;pentry, Electricity, Surveying, and other fields.'
o 35. '.'f’l‘essellatlons._: T I i

i ',:"j ;-3‘6..’;"-.'Stewart's Theorem, Morley's Theorem, Ptolemy's £ !?‘_}’

Theorem Ceva's Theorem, Simp50n's Theorem. L B o -

S -'T'-'Ij';f'_'-."-\Ryth goras and Music. o

'..:.._,."-'_Quadrilateral- .' ' 8
"",-Platonic Solids‘ .

. ',".":'.ETextbook‘ R : Do
3'-"'3"'..-‘.:"'L_,}v;,'_.‘.'"_'-:Euc1id's Classification of Quadrllaterals.

o 44. :.'-l'Orthocenter,&'}entroid, Incente'r,' Oircumcenter.

S D 45;1:The Trlfoib» Quartefoil, Cinquefoil, etc.

B 46. The' Reuleaux Triangle.
47. The Pantograph ’

R :¥0~~“

48, .- The' Baculum or CrOSs-steff

{.)ﬁ L 1_,9. '_-'T&e' Sacoheri Quadrilateral. 2 -,"',_"_'-\-t,',‘f. |

'?{3Hyperbolic and Elliptical Geometries;¥;jri*:1h‘ L

e o - v P - - -
PP L T T CIR R
K . . .



'ﬂ Models can serve as a link between the thd’éht process

- - S : ST
4 R cHnéTﬁR' BT e e e

L ; » "'.‘.-\ -_"'-'v.,;"“l. " 1. ) : ) . .

DN _ o .‘. : .—/- ,I : S .._ ..4 . .,-. .; “ ) ’ N -. : .‘..,:., -,", - .'- . . \,. ‘ : )

. .- "'. b MODELS ',":- .‘ e \ o .. o ':"".“:'Q .

'3:.Whatever their form, models hélp provide a basis to help

e;ﬁ students solve some problem or discover some new idea.

-,

T fand the reality to abstract 1deas and can encourage

'ﬂ{-creative thinking.-a_g”'fftd”ow,ﬁl'r"

'iin the use of physical models to represent abstract SRR
. ks . \‘ '1-“.‘ ; .
\-Rrideas.‘ Con81der, for example, the term "circle" Unless@,fﬁff.uf-“ ]

Models can help stpdents to think. Models may be

draw1ngs, concrete devices or mathematical formulas.

Students should be alerted to the inherent dangers

as a disc or 0,

qular region. The model can lay the

'“”fjifoundation ?or lealfing an abstract concept but the

ffdoes not give a complete conception of the abstract idea..l

-

Models, Of course, are unnecessary for some students.-njflii'f"

-”[;SJSOme talented students areé quite capable of and enjoy,

! o

'“‘-{;ﬂfdiscovering generalizations. For other students, even f,

“f”fthe models are meaninslesso and may be °f 1itt1e help to

‘Lfbthem in building an understanding of a concept._iff'” i\
AR ' SECRI

A EE N L e
= e ‘.;ﬁ_(ﬁp-ﬁ'*...s,',_' R
s T L L.

TR

S
i}

S UL S

f,fﬁ care. is taken, the student may come to think of a circle ff"'*‘:"'?' ‘)

o iistudent must be reminded that the concrete representationﬂd?‘:iiiff'““

Cel
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;?Q classroom. A homemade transit or clinometer can bei:}ft‘
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Some uses of models 3§}5“'

Lo — e A N
Models may be used as demonstration aids to add mean—l‘V

LA

1ng to a concept In discussing area, volume,

”illf measurement and 2 ratio, for examplg 8 demonstration

.'_"'.- .'_q .

model can be helpful ﬁ.'f'fig""f*;['ﬂ']gft ,--1_"

. i -._9 : -'.'- CorAt e T _.: :'.'.'-. Ve T \./
Students may be given sone model w1th directicns to

o carry out some laboratory experiment designed\to lead fw'

a: tO the diScovery of some new ideas and relations,.‘JJgifx

2

the student builds accuracy, underStanding and|

efficiency. Paper folding exercises, for example;,."i
' probide use}ul exercises in illustrating relation-lslﬁﬁuiny
:} ships between line segments. A number line maw be a..
"f device Ior practicing the addition and subtraction of

signed numbers. The use of mathematical tables is.'*~'

. . . .,'. %

another,example.A ;”f'l“_” ”:Zf-:f*f;fﬂ"pﬁ- : g"f“nifﬁf"

- Models may pp used as measuring instruments for study-

ins mathematical applications inside and outside ¢her’>

used to help measurq‘}ndirectly the height of a

building, or the distance across ‘a” pond The volumeE?#,;L?fF“*
’7“:; of irregular solids can be measured using liquid

" displacement I‘e pytbagorean theorm can be shown to
'Tr: be true by building squares on the sides of a. model

Models may be used as practice devices throughrwhich\-“‘}i';

T e ame
B . .




kg

.'.:'15'.';"_‘I‘he bullding of models may be interesting and challeng_ jf':: ;__.-3::_,

,J' ,can be given the opportunity to plan, construct and

- ,'_t'r'i:ss‘g'le"~‘_. L ;

"".',lng projeots_ for independent student work. A student

: l,;demonstrate 2 model which 111ustrates some mathematical ‘

S - P
A4 . . N

concept. \ R SR N A ST O 2

Models ma.‘! be used as enrichment devices to present . B
1deas which are not in the textbook Moebius strips A
- ~.If,

__"or hexaflexagons, for example,- suggest some of the

curioslties of topology.

N

' 1 A straight line intersects a plane 1n a polnt. SN
.’ :.This fact is easy to represent if a piece of g
. ,,;-'.cardboard represents the plane and a stiff Piece e

L _of v.'ire. is used to represent the line. '\ ;:
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”'f_"".,'.'.::'. -'2'."; Two planes intersect in & stralght line. : ThlS

“:t‘act can be 111ustrated by cuttlng two p:i;eces .- :

1'
o : . ; of cardboard halfway through and then fitting

the pieces together to fcrm the 1nteré‘ecting '

Sa
O carain T ECH S L R PIERT PSP )

~ 0 i
K

." Three planes may intersect in three parallel

_f 11ne's.' 'I‘o illustrate this, cut three pieces of

., -:,Qardboard hali‘way through and fit the pieces -'._ -

together to form the intersectlng planes R o
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'-, l;- Three planes may intersect 1n ‘a straight 1ine. g To o

illustrate -thig" fact,cut three pieces of cardboard:*.-‘ﬁ -

l . '

| ‘f as. shown and fit them together. ‘
s Al
EE LR | F e
hE SRS ] ’
e .

"""_-";'-‘Fother o This i‘act is’ readily illustrated by

L "Z:idirecting the a{:tention of students tO a COTDeI‘ °f

the classroom. - :f '_"f'

R T

*-"_"‘-Other Models for Plane Geometry

Trlangles. Select three strips of wood 50 . that the
'1ength of the two shorter pieces is equal to the length 01“

Zthe longer strip.,- Fasten the strips Wlth small metal hinges

o "'at points A and B. ‘I'he wooden angle plece 5. held in place
"'_5-{-'by the weight of the two UPper strips. ‘.3_--, RN :\.4:;,;].’ PR
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This model is useful to illustrate*

1nter:1,or angles. To d
vcan be fastened at each end of the base/of a triangle that

; about 16 inches by 2'7 inches. An elastic cord leading

o show the constant reiation between .an exterior angle of

and its adjacent 1nteﬁrior angle. "

o (b)The fact that the sum of the two shorter sides

“ PR v LT
. Y St ! . )
: IR : b
i . . . .
) - i N
e R
R BN
B I . =
T '

s *Il R R

_‘,,,_(a\). The various shapes oi‘ triangles,' acute, right—

,""angled and obtuse.

-"Of @ triaﬂsle must b{e greater than the longest
"side. S SR Ce AR

Exterior angle of a tria__gle.‘, The exterior engle of

a triangle is greater than either Of the non-adjacent

'trate this, two protractors

PR I
’has been drawn on a piece oi‘ pai,nted plywood measuring

"
Tl

i‘rom holes at each end of the base can be looped over pegs
to 1ocate the verticea of various triangles.i, Readings on

‘the protractors when the vertex is. iu various positions

L
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Slmilar tria_gles chalkboa:rd deva_ce. Various ehaped
S similar triangles can be' made from plywood as illustrated
L below. - Cut out a triangle having a base of 18 inches and LY

o PR - (A . b
« N L 2 [N
. - ¥ W - I
. . s R - . N .
RS oo " S
RIR at S B v —_
r . .. PR
- N - .
7 .. - . B
L. , L0
. > R Lom.
o el o4 1 -
Y. - s -
S B} . .
. .

The garallel ruier. i Thie useful model for usg at -'?,
du

the chalkboard is made from two halves of a meter stick

~i-"':or two whole meter sticks if preferred The pieces are

"

:",?r.'i__'ﬂ "'{'l'-',connected by 11nks of wood or metal fasteneq to the

' ""f'ﬂ:‘-j'_.'sticks by round head screws. The model is handy folrfil"."‘z‘::.f:“::."-E“':"
o _"idrawing neat parallels and Various parallelogramso It R /

= .».x",'.'.:.is a constant reminder f:o the students oi‘ the theorem.

N

e If both pairs of opposite sides ‘of a quadrilateral are

__equal then it 1s a parallelogram.

”.
°

a height or 11.4. inches,. Then cut out from thie‘ a ‘second

the or:.glnal triangle.’ Sand the edges and you have a

"':convenlent model for draw:.ng quicklygs neat smilar tri- ‘-_

-~

. angles. Other models ce.n easlly be made using any

and dimenslons. )




;;the vertices and elastic cord are used

| Quadrilateral mo dels.

".f-'.;:"strlps of wood and round head bolts._ If desired, 1;he

e

'éThe list is not meant to be complete.-_.,_.' RN

N :measurements of sides can be shown by marking units of

"'Z,,'-length on the strips with a marker.' Many facts of plane

'such simple modele. If small screw eyes are attac"hed at

v

1 Connect four Btrips of unequal length to i‘o m

"j "The diagonals are unequal,

.‘f',by the diagonals, R

‘-:':_""l‘__the general quadrilateral. The followips may be F°tb§‘
: : ~ Thé figure is not rig:l,d i

-'--'-:_',"rhe diagonals do not bisect each other,

L -',x e
H
i

‘_."Cord joining the mid points of the sidee

';Vwill form a parallelogram. '

These ca’ﬁ be made from narrow L

o ':'"'geometry can easily and forcefully be demonstrated with' . ~

the possibilities
o ,ror uee are greatly 1ncreased.' A tew suggestions follj)w.
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= q'he angles of the figure a.re not bisec:,-,ed}-:"l_;-,: G
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L0 -0 m

R T . )
SO o " donnect four strips to form a -rectangle, " Note

v
EILE SR I IS L TR L TP ﬂ
. . ,

. a, . 'I‘he diagonals are- equal an‘d bisect.each

ek G e d 8 7

g”g_f5fuﬂ :fi;” ,fffffixikglﬁ' other but the angles of the'reotangle'afé .

j&?f LlJ?;ina:-"ﬂeﬁj} PRI not bisected,. :
; * ol i ’ ‘b. H the shape is phanged to a‘eneral
AR : i‘ e ] Lo o ‘-,

*g%-T3fiﬁ{1%é9.}5g;rifff’ﬁlj‘1 paralleloéram theg the diagonals still B
f;;.frj;q'fllhﬁli;f%igf{fflfl?:t' bisect Each\other but the angles oi the

figu;e are stilI not bisected /pbserve '
also the congruent triangles in’both the {733‘

M ” i
mid points.n Aq elastic cord stretched around the ends e
. .:, W, :- : ' . i ) " N ~’_ .:. 4(.] ..\:_ Ca "-..
.:stuﬁbﬁ}ﬁhe Shepe_oflajpaf'_ elogram. As the angle M;‘ R ._?\)
RN, o ? ‘?;,»‘* R

‘DA

}?ﬂ 3- the parallelo ram.v With two strips of equal length the

properties of the square aﬁd rhombus can be demonstrated..;

. . .
"-_..I. , - ot . [

"y
Tsiangle model This model is useful to show the

position of the altitude for various shaped triangles.;;f5_ ‘ o
The base,of a triangle is dravn on a piece of plywood ' i ;w’

‘Peasuring about 12 1nches'by 17 inches._ Narrow elastic,'"'i,lc SRR
1eadihg from holes at the ends of the baSe. \\he loOped |

: over pegs to form the other two sides. Various shaped

-




reow

regpect to the base,

-“j’on a plece of: plywood.' Mark the centre and a chord

- 102
triangles can be formed, When the fodeél.-is held in a

vertical position,a plumb bob suspended from the pegs

shows the position of the altitude of the triangle with

o

, S

~§p1umb”b63z*

A circle model._ Draw a circle of 12 1nches diameter’ .

§

;;Narrow elastlc leads from the ends of the chord to pegs

4"\'

';located at desired positlons on the circumference to form~ )

varlous triangles;' The poeitlon of the centre of the
c1rc1e in the varlous trlangles is demonstrated. ThlS
model will. also demonstrate the following"' _

:a; ‘An angle ins%ribed in a segment whose arc is

less than a semlcircle is obtuse,

’ b._:An angle inscribed in a segmenteyhpse arc i5 more -

. than,a semlcircle is acute,

el The median ‘to the hypotenuse of a right trian'
'15 one-half the hypotenuse, .,

1.
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5 ~-q N 7
©.re atlng to chords, arcs, central angles and inscribed

2 figure and.thﬁ other to sh0w the usual sides of the flgure.-
.The elastic bands are hooked over the nails which are bent ‘

- a8 shown 4in- the diagram. :m. SN “./ 't,"‘ ’fe fj:

. 103
d. Angles inscribed in the segment are equal,

"
)
>
e B e

. ! L . .
. ~ - . .
N COLN . .
S S . .

Another circle model -\A model to 111nstrate theoremszﬁfj,_,;¢

_‘angles or a circle §an ‘be. made by formlng a c1rcle from"

a piece or metal or plastit mouldlng. The edge of the T :~ : Qf

-moulding should be such that 1t has a slot in which a na11: o

head can. sllde.u Two color elaatic bands are used, one -

color to represent the dotted constructlon 1irks. of a

>
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-.,stép l,g“The table top, shown in‘the dlagram ‘can. be made

104

N

Plans for Building a_ Transi

A very worthwhlle project might be to have students

build and use a- homemade model of the tran51t. The }:

: . \'l
oy )

following steps can be followed _
R - e . . o P,

}ffrom a piece of plywood about-one foot squaré and’ .

about % 1noh in thickness.' Draw a. clrcle of 5

”Qflnch'radius on the plywood and drill a 3/4 1nch

”hole at the centre of the circle.' E *: s "?\,‘:"”

64
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Step 2.

"~ be: made from broom handles, .or 1eg flttings may

- 2 o -— s 2t ‘
}
C,‘ ) .
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-Mount the table top on three legs. The 1egs can:

. lbe obfalned from some dlscarded table at home.-?*ilfgly‘”*

:”fa:Construct the horlzontal protractor on good

“fquallty cardboard and glue or tack it to the

: _circle on the table top. Remember to cut out'f”ffﬁff,'“

. the hole at the. centre._ 1t desired thie pro-:,{

' See diagram.

: ' ot
i
N
.
. A

- m

. L
tractor can be drawn directly on the table top. L
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3/4 1nch in dlameter and about 14 iﬁches long.

Attach-a screw eye in one end and driil two

'I;‘ holes of % inch in diameter at R?intsgﬁ.and B

aa\ghown in the diagram.,.._;. *.“‘.”5;x2”¥1=?,f:*1‘:i;Li‘f




Vf-pointaA.. Sée diagram fpr step 4.

. NeRt

' .'..'."( . ’i ’ -: :' _‘, 'i'll' ,. ’ . ‘ . ’ -. "r: ' 107 .,‘- f .

Make the pointer for the horizontal protractor
from a. dowel stick % 1nch in diameter and
sharpefed at one bnd The pointer fits into :
-the % inch hole drilled in the dowel stick at

7

:*;glued or tacked to a thin piece Of plywoog. Diill
5 fa %<inch hole at the centre of the straisht edge

[

”";;.See diagram. *’°’°w'l'.‘

- : /Lf‘ —I ::l. :4‘.'. v.' :-.' .. L

ff}should be drawn on good quallty cardboard and then-?*\

.r,for attaching tbe protractor to the dOWel stick.:f:.“.y SRR
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. " R -k 3 AR ’ . or . oo \_'HT : \ T
' P : o o Ok
. "g j*'?'f-f;.“,-i'n. T "...f“"' "'..“' “"iQ8'<'. x
§§ p 8 Push a short section of’ % inch dowel étick T e

through the 3/q 1nch doweT stick at the point U O
tesﬁg«.[-‘ :ff R ",:l“f‘B, Now mount the vertical protractor on the .-1.:”1_'~ RS

~f;:~,'f B short sectlon of % 1nch doweﬁ(stick.\ Finally

L':.;'ihHi--.ng ,of e attach a: short plumb bob to the . short piece of -::‘f""f
- | I % inch dowel stick and the tran51t is complete .T?_ j-.'.' {g:;f

v for measuring both horizontal and vertigal

angles.

See diagram oY completed transit ;

depre551on.

.-|"' . _,,"’-.t

\. . N ,,).

_'.," - H ',- . R " Dy Y \‘
"Q_jLJg;L- Copy a protractor on a piece of stiff cardboard,

but put the numbering of the degrees from O
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PR B "degregs on the middle to 90 degrees at elther - .

; "9_1?‘.1- L " ; R T,

, - . 901.._-‘("‘l I_-... '. -. A‘ : 90‘

S ke g Take a sta-ip of wpod or stiff cardboard with a SRR
ORI _.;tf.‘-'straisht t0p edse, and attach the protractor to
ﬂﬁiflt 80 that the base 1ine of the protractor 15

_'—___,‘¥n, - e
IS

‘”i?parallel to the top edge of the cardboard

:_‘-\

Ve

JF&:E';fJ* ‘ifj*"';‘7i5:7{r”f15;,,;..v_ ffif," ff:;;: .§7:¢_iQt ﬂ,"f*‘;'i"é1lg”' f - REESERCI
'"A“'§151'§£gg;}§':Fix a piece of fine strihg to the protractor so | o
. o  ; i=?.that the Etrlng hangs frgy point A. Tie a Bmall A,
.E, - _h)_;ﬁ;;weight to the other endoof the string and the o RO
S E T Rt T P
BRI 3“7"3;’clinomgter is ready for use to measure angles of _?;;; = -&¥ '
- ' ”-'”igijﬁelevation and angles of depression.i_nif;“_f&zhg_."Jw._:_; N




v"ﬁiitilt the ed é up or down until youlare lookin

: :'::fa litble pra tice stndents will soon learn tO h°1d the !‘
| ':-"."}‘L..f...-model with a steady hand.'

--------

Lo . N . - \ . ) .
1 ‘ . . . . .
| ) 3 . ., / . '
, . .
3 . . . ° .

'rufzfat some object. The angle of elevation or depress

fﬂﬂthen read wdile the clinometer is held in positiona‘

110 -
Iﬂgw té use ! the Clinometer , ,_W" .

Have Ahe students work 1n pairs, one student to use

_the clinoméier and the other to note ‘and record the read-_ '

~ ing, . Instruct: students to measure first theﬂheight of

their eye 1 vel. Demonstrate the correct way to hold the

x.clinometer.’ The clinometer should be held at eye level.
'fiSight along the top edge of the piece of cardboard, and :
't,rai.éht,,];i-;‘_'i .

":Q

a~~(

: flng scale drawings or by using measurements and the

"ftrigonometri "ratios. sifﬂﬂ'“{“ﬂ f“,?ﬂ;ﬁ» S -ﬁ.w
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. NISCELLANEOUS o -
| This" sectlon contains a number of items which the !
mathematics teacher will be able to use from time to L E
time.- The items, hopefully, will serve to suggest otherl s;~.

ideas which 1nd1v1dua1 teachers w111 develop further. S

N Graphing Picture vit:.yLiai,”fjf:;§j;'{g{jgi'ri&ﬁf}

Picture p0551bilities are limited only bf\the in-?:aiﬁtigililiﬁ%fw
‘i&Tventiveness of the teacher and the students.l Cartoon-:fxsbgﬁffﬂ" 3
;i'bﬁ.type pictures are likely to be more appealing and are f.lﬂ o
.:i}%ﬁﬂi:feasier to adapt to graphlng. AlmOSt any Simple line 'FE';.ilfﬁ*:H
| “1bﬁdrawing, however, can be graphed It is also easy J .e\i /

',1assign coordinates to spell out messagee.. Some examples .

A ' ﬂMerry Xmasll "Happy Easterﬂ and llBe My V&lent ne" ‘ .. : o D ot .'..
4'~ : . . . SCRAS
L Method jf“:;':.'J ;, ‘ “ S

."7.class that lines connecting fhe polnts serially w;lebﬁ

v

waproduce a p&cture or a meseage. K few items to get youj“ﬁf

L IThg"-";I‘eeic'ﬁer';. R S I T
[ T A S SN - JENRARL S SRR R & S

SR TSR ST, LEVIRPI IS TR CL. Sl ¢ SIS

4%5, i;ﬁdﬁim'iasgg“duaf ;,i,:é7'.;i”d:~']"fﬁa“'a.C
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8 - Crnammaene - -
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T ‘ xmbolized Theoreﬂs l;;fflﬁfi;[??k(i;.ﬁ ':
The following simple technique may prove helpful in a¢.l

\the teaching of geometry.: Students may find thia tephnique.;';ff

PN

?f.ﬁifff‘iyfﬂ‘Basically the technique is to state the theorem or postu--

5 late or corollary in the "1! -d--r--*. then -------“ form.;iﬁ;f'l

.“;.-';"_.
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'x"', ' . ) ‘ - ¢ .
CIf - * then .. ~
o Nyl
;53 Ifqa~line-bisects the vertex‘angle of an, isoScéles
triangle, it is perpendicular to the base and bisects it.
U i - R . . . . .

then

:'j;l;ﬁﬁlf | What Am I

"ffﬂHere s an 1dea for review of some unit or units of work.

fEOrganize the following activity along the 1ine of a. QU1Z :

| f?contest or charadee.; Th“;item to’ be Suessed is described

"*Wfﬁby a,series of statements. beglnning 'ith some very gen-

f?-eral description and proceeding to ‘a precise description.
. L

_'*”f°;The more information required to identify the item the .

'i'Llower the. score.h_The items can be made up by the teacher,\

ﬁ*}or better still, have students submit items as a prOJBCt-

. ?Another suggestion is to have- the class divided into two-

-x;fijor more teams. The teams then compose the items to’ ask of

'“ﬂffthe opposing team.- Some sample items follow. .

":’i.', " Tt Lo . ’ 7
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E;action.

2o

€.

f,

‘b,

c.

e,

f,.

;‘My area’ is length times width

My four corners - X

I am usuallj thought of as part of a whole, (10
p01nts)

My appearance may be changed by division or
multiplication without changing my value, (8 points)
Sometimes I am less than one. (6 pointe)

Sometimes I am called a ratio. (4 points)

Sometimes I am called a per cent, (2 points)

‘Sometimes I am a decinal. (1 point) o

Rectangl

"I am a geometric figure.

I am present in- every room.|'

;Sometimes I am’ & - square.

My opp051te 51des are parallel. S

'>right angles. oo

7.
° . . T
PRRE T ’ [

a,
b,
é'o

-d.'

I am'a way of_expressing relationships.

I am used to nake prédictions;

—I can be translated into a sentence.,

I can change ny. appearance by ‘the multiplication

. axiom without changing my value.

.‘:e‘.

I am’ an expression of equality made up of Symbols,~

‘ =variables, and numbers."

76
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oo

a. I am a location in space.

Point,

b, I have no dimensions, «
Ce i am usualiy represented by a small black dot.
~d, ‘I am the intersection of two  lines,

: " e, Two of me determine a straight line.
L ' ‘ -

;). Ber Cemt. | . {Z;\%
7 a, I am used to advertise ale,

b, I am used vYery often in a bank,

ce I am really a fraction, |
d, ! changed'to a.decimal Beforé:IAam«usgd.
I

e,

's.-'g B B

éo’h&n& dﬁt‘of one hqufed}_

f‘”{:sﬂf Euclld.- ,

) A et

, -"'.'“ . ) . . A

ﬁua. 1 wrote a famous mathematics book
fb' 1 lived about 3oo By c;:,JZf:, |
My book ié a. best seller. - 2  :f"' L
”fd./ My book was written in Greek but has been translated
1nto many languages.
My book is about geometric theorems._

P T : e .
’ LAD 1 e - n ’ . N ’ - - ) - h . R
ha.:fI have no,width or length but still can be~measured - "'.'.<- A

.ibiﬁvl am .a simple geometric figure.

PR T

Cce I have only two sides. L ‘: : T . _
Cdy 4I-haze.qna vertex, - .  N o | :.{'".'.:
e S 'T\i"_ . : - = ST S

7

.- P - DR R . . it
C e e LML, T T T s
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y e, 1 am meesured in degrees.,
a, In multiplication problems I am added,
b, Sometimes I am called a loga}ithm.
ce I am a short way to show multiplication,
de I am usually written small, :
e. I tell how many times a number is taken as a factkf.
] . ’
Parabola.
a, I am the locus of points equidistant from a given N
{ point and a given line,
B b.' T am.a - conic section..,
Th o é. I am a curve shaped like the path a. ball travels when
i; ‘ -1t 15 throWn into the air. ._: T e
. I am the graph of ¥ _n,?“- T L
? I e .
.Zero]l E
T as Sometimes I am not’ con51dered to be a number.
be I. am the last of our ten digits to.be’ invented ’
Ce I am often used to locate the decimal p01nt.
. ‘ &
C -de I an not used as & div1sor. .
O e _Sbmetimes I e._m.c,_alled‘a c;.p_her'. e
- - _ Drills for Signed NUmbers j f
'fﬁ' Some teachers may find the follow1ng drill exerc1ses"'
: é .'time sav1ng as well as a novel way to provide drill where C
. SRR F T
R o : . oot
- s -4
g & B =:
E _ . ¢ . . \
A - o

r- “-3-’.‘3.:-,';-;,’51
3 i

:
J
B

oo ot e 2 -
. - PR ="

—_
B




needed, Note thét'the\studént works towards a ?efinite : : : i h
and immediate goal in thft'by applying the correct pro- . 5 .f
cédure and'knoﬁledge'of signed numbérs thé'stﬁdent will -
.arrive at an,aecnrate:solutlon'in the square markcd z,
. | | | | .
-5 =3 4 |=2 |1 |- |0 | 5| -7 -8
6 | 2 3 7 -3 o |5 -5 ] 6| 7
9 | =k |=5] & |=2 | 5 |-5 |=7 | =9'|.-10
T3 20 & :-ll‘.' 5 16| 2| 22
T[A [ ele o] 5] -
SR ;'7.‘76 ','.:0:'.-'5»"»'-?.'",-".» AEEEREN 34|
o S
I

Jrrfss | srl-e o6 k0| e
' ‘ ~f9‘5ii8:&3;4w4715F11.1i:§€44f§-103,3ﬂ273" e -

| 'tgzxoocise'l. Duplloate ‘the table but omit the numbers from‘iafl
Ilfédlumn Y'and row X. The student is directed to add the- |
' 731gned numbers horizontally and place answers in column Y.. |
‘iThen to add vertically and place answers in row X._

ijinally total column Y and row X to Z

':Ezercisé‘é. Use the same table but omit some" of the num- f“,' |
E lﬁfbers other.khan thosb in column Y and row X. and thé thé:“f';- S
. 'student find the m1551ng numbers. R _
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- Exercise 3. The same grid can be used -to provide

"fftysimilar manner to that suggested in exercise 3. ﬂf;ffii‘

' hi{é)ﬁxercise.im | he same Erid can be used to provide practice «iﬂflt
. arad in’ subtraction._ The following change in numbers SRR
“:fvobtained to -89, 1n column Y will be (filling in from top
,' ko bottom) -2, -23, 28, '.-14, -17, 28, o, -9, 2, 3, and for

‘-18, —1 by -4,\3. Direct students to subtract the " -
- isigned numbers horizontally to column Y and vertically to
'?’row Xe. Then subtract in column Y and row X to a final

'f7;result 1n Z.,

..120

—

mulfiplication drill, To do this identify ‘the columns

as a, b,'c, d,. vee 1, and the rows as j, Ky 1,-..@ r. . N A‘g f

Then hundreds of combinations ‘may be formulated by

employing various systems such as the following.

i | (a) (b) could mean to multiply each value in- column

a by each yvalue in column b. Thus (5) (-3), (5) (2),
(5) ( 4), etc., then (- 8) . (-3). (=8) (2), eto!
Other systems dre (a) (c) (a) (d)}. mmmeme (h) (i)

L and (J) (k), (J) (1) —imm—— (J) (r) _‘, g
' also (a+b), (c+d), (m-n) (j-k)- etc, . ./:.,";:,
"“=;fifJ xercise\& Division combinations can be formulated in a o S

s - .»__._ o .,':'.._.n‘\,"'a"‘ .

O oL
e —t

’row X (filllng in from left to right) —20,,—7,;-1, -12, 6, :

;@
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Mathematical Terms in Ever da E ressions

The following is a partial 1ist of’ mathematical terms' o "-;hnc
. 'used in everyday expressions. Teachers and pupils can add_ _ P
to the list, Enjoyable activities can be built around |
o : : : :‘:;'l'these. Students will enjoy completion quizzes based on
- | ‘.this information. Symbols may: be placed beside the blanks..

'to be completed as an_ aid to recollection of the correct ‘

. term. Such a quiz ‘can- incorporate spelling ‘an

‘as well as- knowledge of mathematical terms. _T,

2.1eaves 1t to. the teacher to decide wheré a bla if";' o

L A / .o used : \ A

s : Wage: seale -

ZEiEternal triangle“”

.;Qﬂfkﬁlgf“ﬂiiﬂ'}?{.;y;To go off on a tangent' ff}{ﬂglce cream cone

*f'f'% ﬂﬁ,';thraction 5t secondfffifjoi’iMaster's degree

"%gJCube steaks.j'”ﬁfffxtrj:fff:floo per cent’ right e

i:iSquare dance';'3{;f?:i“L;E{tfiAbsOlntely wrong . U
T Round steak Tt patedng average | e
Lo T 'ffVolume of: business;g:?,j,ixﬁf;Average Joe :g ﬂ,ﬁﬁ;}7}3Hf;e?J;‘ _
“wliéphere of influence:i;!ﬂﬁ?ﬁ;.)The sre&t divide 7féffff Fﬁif*?l?}ﬁf?f

“:f€€Circle of friends Effﬂifif.r hEvery inch a sailorfﬁbﬂrg_cixfiljﬁ~7“

rff:ﬁiﬁb[fi}f'_fkffitir;Prime roast of beef'f:}%¥: Every inch a king

‘EﬁﬂACUte appendicitis ?:&;Ll: Ceiling zero: 'SEZS{?fﬁ?' ,

D : :Equal rights ?:;iTyfﬁffaf; Exponent of justicefﬂp"

‘liS?'ffifﬁ:




'iET.

N Tea for tWO
) ”;Negative attitude

'“ﬁifPentagon bullding. f?ﬁ
*i?f=5um and substance

"ff;X marks the spot

.2:-}rSet an example

i_fCheaper by the dozen

 ?onan of Arc

L‘ufRule of thumb
77ffjfBaby formula\,ff“

~ Square knot

Zero hqur
Cbuntdoﬁnn‘. L
Hot rod

Square_deal

: ‘2 ’
~ Double -date.

Pizza Pie '

’ Timeé-areftOughll

g '”Straight and narrow way

I

,Bositive attitude

'?meapacity audlence f%nﬁtj%;u
'M7a”iTelegraph M

T'fPlus fours :?1 G ﬂ:”}ﬁ g

"Vg:CrOSSJng the Bar ",vﬂ’““'”

o,

5,¥ﬁsplit second
"~-g}”safety in numbers

/theral translation

L3

w220 =

F&rstfﬁégreelnurder

The great.nnknonnj [
Out of -all proportion

. ‘Lost chord
© WeIcome sign

Divide and-tcnquér

Line of least re51stance
Point of order

Rule the roost L

..'Hard times

'“?;j350ctagon box

.....

First sign of Spring ) .ﬁ£z“
Constant 88.the’ Nbrth starfJi;fﬁ:[;f
"fTake an" interest in . \:ft;
'ff%Integral part ' ._' . .f}
' iffA cat’ has nine lives ;'u‘”" - ;fﬁe’
:Friday the thirteenth - :t'ziii }:;

7 e thrﬁeﬁ.uﬁkétﬁerszg-fﬂiiﬁ’ R
;2018 conbn ) 3‘ié‘a- m.=; i}tfﬂ:
Ccerowd S N
.fi”iOne's o tter half Lo '5{5x33
"*¥fAt the llth hour .:;LYf;J}?‘;i?fl‘flﬁf
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Find all the angles - . The dirty thirties
Intelligence qu‘o’tient. ' _Thé gay nineties l
‘The Golden Rule : - . The ten commaniments '

/ o ‘ 20,000 leagues under the . ‘The seven wonders 6f
- .sea o . the world ) _
The night has fOOO eyes ~One in the hand is worth
the day but one . two in the bush -
1492 Columbus sailed the ' Louis XIV fu'rni'ture' ’ o
ocean blue - oo L R ,

The S'e",v-en hills'of Romé IR
A Matchin uiz of Geometrical Terms , !

- 1, v broken angle A. Secant ;j""_ / ; UL

7 .

U
‘, T _F_ ,f2..'f"._3'P1ace where people are sent -B;-; Tran@formation v
Sl e e T Tl for committing crimes R T N A
. i s

ot

A ’oeas‘t ‘ .',.‘:G:'.;A'.,’I":Decagon

A lost phonograph record D. :‘;:.Polygon o

.

-
e _9_ 5. -;'A clevér angle «' E. "Pi R
- S R

IR What' one’old farmer said N I.,'le"-_‘j_.sm e
. '::"i'\_;--to another S R K

STy 9. An angle that is neVer o . G. Postulate -7 .
o , o j"wrong ,,-’_ TP P

8, ..Used to tie up packagee, L He ‘Sphere
9. "'That man- does not talk - Te Géometry . -

R T RS ‘lb.-’.ZWhat girls like to £ind at 7. Js CSector -s T it Uiy
L e T the beach L . S T L U A

P

!
- . . . . . [
- S LT . Corer - ..\ R Y S
"BQ‘ 11, 'I'hey voted "yes" on .- 7 'Ke Protractor MR l .-
TN i tractors for Cubal G e el e

_E_12. ) Printer's dessert P Ly Tangent

{
) -




H_ 13,
14,

4_”155;

.
g 16.

N 17,

ffu'The first letter of each word might be given as a clue. S
»~An alternate method would.be to give no clue but to glve;*

S 19..
Sl Q.;ﬂ..;t“

i .y}icorrect WOrds to fili the blanks.

A sharp weapon

What little acorns say
when they grow up

The one* in charge

What the forgetful pro-

fessor did with the letter °

he carried for a week.
before maillng

What the husband did when
his mother-in—law wanted
tp go home -

'What ‘a person should do .

when it rains

| The w&y the poet wrote hisﬁi N
g 10ve letters S e

A dead parrot

.

N.

O,

Q

R. .

ey
g

Y
Ve
NN
RS

) Y~l. '-{-'
.

fb%;f:;." .

In(any event the piece

12k
Chord .

Centre

Coincide
Hypotenuse

I

Acute angle

Loci . "«

El'.li'pse_
Inverse

:Rectangle fgl

,Line ft

:Hexagon

Ruler

7Triénsle'
The Geometrical Romance of Miss Poly Hedron S

Have students flll yn the words that are underlined.

{"the answers in a jumbled list and have students pick the

fﬁRight angle“' Qf'::zﬁ

R

S T
R



base of a pine tree and gather cones.' Just at this goig

_ " to eat p_, and every now and then she heaved a loci. One' "

day while out working she felt inclined to 51t down at the \

. . - 125
should be useful for general review or for a change in

the regular classroom routine,

Miss Poly Hedron was acute girl, . She had a sweet face

but sum called her a round number because she had a figure.

of good ;groportj_.'ons.: Her dress was always stylish to a =

high degree, One day she met Mr, Octagon at her office in

- the business ther.e. Mr, Gon was. very tall ‘and en la .
A but ‘had an erect bearing. it w‘as a ca-se'l'of love at i‘grst.

cy,

sight. ]
He called on Miss Poly on consecutlve evenings and

they would converse about their common :Lnterests at engt

He said many complimentary things to her and when he left
he said that he would return in __h_i_r_ﬂ_:y days. _ She thought
it would be very romantic to orresgond w1th him when he

as at a distance. ~ She was sure it would terminate after

some courtship, in a- progosition that they would be married

‘ and have an extended honeymoon. On the:l.r return they would

construct a house adjacen to her mother's on- & fashionable
sguar . Time elapsed, however, With no letter from Mr. Gon.

Miss Poly was. sad; lines appeared in her face- she refused

a messenger brought a “telegram inscribed with her name.

. ©
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It announced that Mr. Gon had left her social c
had gone to 2_12.5_ because his radical political views were".- ' Qa A ‘

: opposite to those of the ruler of his sector, Her father - ;

"lsaid Mr. Gon was a t gen " who had always been. a 1ocus. - ' 1’
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however, to teachers when plaCing orders.

Alder, Irving.-

.f”and how to arrive .at. reasons ‘for a .Jkfiown . conclusion.;*}f?'
" Games " ‘jokes And: puzzles are used, as iIlustrations. BN

CHAPTER 10 .

BIBLIOGRAPHY

The follow1ng is a 1ist of books recommended for‘

mathematics at the second&ry school level, The Prioes-'-'.“

© may not be. current. ThlS 1nformation should be useful,

h. Canadian distributors is provided in a section follow1ng

this bibliography.

Mathémétias-f
960, 55 pp.,

- and. space, Golden,

A95o

<ocAbrief treatment of such ‘toplcs a8 number, symbols
'<,~regular polygon,: matiematics .in ‘naturey’ mathematics

dpimasic’ and probability, to show thé scope of

mathematics.,-e_}

",Brain teaSers with answers.:t-_

jia 3 1nf:our 1ife.?'oay, 1955, 127 pp.,

‘Man's reliante upon the- sun, moon and. stars as -

' Writing old and.new, ShOWins mathematics in use.;;:;f?u,
- {Accumulated.expressly for Junior and senior hlgh SEEN
.,”school student pleasure._cp : . , S

~ indicators of time‘iearly and- modérn- time. pieees-~1'-”' b
e “~ the ‘history .of the calendar- time zones"and otherff

-~ .. important. influencés of : time in our 1ives are '
'ﬁbonsidered :"_*---,* L S -
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: :'--,Bakst Aa/ron.."': 4athematical -uzzles and astimes. Van

:"Barnard De St P..

) c S S : R ek
Cee T ".' © 128 ERS AR
i emee—————— . aj ic house oi‘ numbers. Day, 195’7, 128 pp., .
illus, ;- 83, :
Mathemat1¢al curiosities and riddl s hold interest, :
but more: than mere- entertainment makes 'this primer - v i
‘an exceldent’ 1ntroduction to. the whole hasis of our S T g
_number system.- e L, : L
Asimov, Isaac. vEreakthrou hs in science. Houghton, 1960,
Brief terse. biographies of people famous for their Sy
: contributions toward progress in knowledge.. Among. . TN

these are Archimedes Galilee, Newton and " Einstein,

Sc1ence
226 PPy 8 e 904

.- Am interesting series oi‘ essays on a, variety of T
L subjects.' Those ' in the -section'“on. "number'r deal L
" with the ratios.in musical scales. and harmony, . the' R R A A,

statistics of gredt rivers.and cities antipodal

“points on:the'earth, .the. paradoxes of ‘time: created LR NP T

- by trav‘elling across the date line, and number i p IR

mystic1sm, . ;mg_ RN NS o "u~ _ ,) ._,;_fﬁkgg--“;

“I

numbers and I. Doubleday, 1968.

"3 oty g Realm of numbers. Houghton, 1959, 200 pp.,
3450,
For the. reader with a background in sn.mple mathematics J
: acquired in elementar{ school, - thig is an’ introduction BRSOV {
of-mathematical.principles apd . their evolution, . The ~, = .. >4 .1 .0
“"discussion begins with finger counting -and progf'esses n Lot
, through Equareé root, logarithms, rational and LR SN S
1rrational numbers and on.-tg 1nfinity. P RIS

- '
,.... ..‘

N'OStrand 954, "PPe» - ’
Elementary mathematics presented with a- light touch
‘through. a large variety of mathematical recreations

‘ with solutions. L R T

A boo.k o:t‘ mathematical and reaso] 1n .

. problems; fifty braln eagers. " Van Nos rand'.:- 1563,

,’ ‘J‘ 9 pp. . e . . . \ AU ) ._ "

LY & collection of" fifty reasoning problems. .Spec1a1 LT e
sections. prov:.de leads or hints. for solutions.,. The L e
. - “splutions generally stress the mathematical nature Sk R
"Of the reasoning :anolved L e e T [
el P S o s
..1.' .-', _‘ : - l _Z.. . ” ’ e
o e o 2 v Lo
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Bell Erie T* ﬁen of mathematics.; Simon, 1937, 592 pp., : LS

One ed braintwisters. Van Nostrand, | ;
1967, 168 pp. 3/ 35.95. ’
A continuation)of the-collection in the author's

fifty braintwisters. Also includes leads and

solutions, L : o ' ‘

o Barr, Stephen. A miscellany of puzzles, mathematical
T and otherwise, Cr0weI¥ 1925 16l PPes B350,

varied ani delightful collection of 62 puzzles to
be solvednby folding or cutting paper; with pencil
. and paper; with the use of arithmetic, algebra, or
geometry; or by common sense,  Answers that provide
1nsight into method ‘are. mncluded a '

[ .
Beckhard Arthur,’ Albert Einstein. Putnam, 1959, 126 :
The’life of the great mathematic1an-scientist who ' iR
played an important- part in.creating the atomic age,
discussed simply and effectively. ,

Moo P

-37 95 - L : et S
*?Biograﬁhies of,yen who have invented and 1nfluenced ‘ .
fmathematids o R ‘ . . .

A e tn

Bgndické Jeanng. éHow much and how man;. McGraw, 19&7,,‘
g “PPe 50200 . i :

This- story gives’ both the historical-background and
‘imodern applications of weights and measures. It is
' an excellent,source book.n_ 'g,~»-. .

n:,'

Bergamini, David and the Editors of Ligg_ Mathematics.
- Time, 19704 200 PPey 8570 :
" Survey of- tha history of some” aspects of mathematics,
including +ts ‘role in art and naturel  .Chapters are
- .deyoted -to- the’ calcu}us probabiLity and chance,

#qu Ttopology and outstanding mathematicians.

Degrazia.§ Joseph. Math isifun.3 Emerson, 1965, 159 pp.,
A S ;ary good bOok o Collection oﬁ 196 puzzle type: ' o
-problems: complete ‘with éoliitions. :' The madority_of S
vt the probleis should appeal to alert high school " .

- studentéa T . g
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DPiggins, Julia E, Strin “Btrai ht-ed e and shadow, The K
story of geomsIry, Viking, I96§ 160 pp., BLe50. . -

-The story of how man's practical need to measure and
his -curiosity about order in the universe 1ed to the
development of geometry, - ' y

Dudeney, Henry E, Amusements in mathematics, Rey Y ed.
Dover,” 1958, 2 PDe s R

About 400 puzzles, problems, .paradoxes’ and brain-_,
. teasers, both old and new classified under such”
topics as arithmetic, algebra, geometry and games,

Emmett, E, R. " Brain puzzler's delig ® Emerson, 1970,
251, pp., $5:00. X ‘
One¢ hundred puzzles of varying types that are
arranged in order of difficulty. Solutions included

Gardqér, Martin.. Per lexIn uzzles -and tantalizin
teasers, - Simom, - s 92 PPy ’
ﬁiaicquus riddles, s unusual puzzles, and tricky .
questions- that, challenge and-entertajin, AIl. are”
interestingly presented'in text and raw1ng.

Solutions: ingluded,  » " T 1T : ?'}3%'7?'“

-theometric Design Posters., A set, of two posters, .One.’

_pdsteér contains 2§ designs .from:Line. Designs. The

“sgcond poster’ contains 78. figurés from Creative- o

Constructions. Available from Creative Publications.

~leenn, William H., and Johnson, Donovan Hy 'E lorin o
' mathematics on our own., Doubleday, l9 0, 0 pp.,

A book of. recreatiopal mathematics that 1ncludes an
introduction to recent deve10pments,as wéll as a
consideration of class1cal concepts. o T

'Halacy, Dan.t Charles Babbage-Father of the computer.
Macmillan, - 1970, I?b PDPey Bhe00¢ . _
A concise but well-told story of: the 1ife of & man -

. who concgived,: desigfied and began buildingrin 1820 .

a calculating machine that ¢ould have advanced. the
“«+° -computer-age by 100 years, . His machine  ¢could be =~
- - . programmed in-advance, Wad &'large memory.of numbers;
‘ ,did all work automatically'and_printed ‘out answers.;

..Heafford Philip.‘ The' math entertaiher. Emerson, 1959,

- 176 PPey: 849557 © S

v A set of fifty entertaining quizzes with answers.;

-
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Hess, Adrien L. Mathematical_projects handbook. NCTM,
1977, 48 pp., 82.00,
Useful guide for junior and senior high school
teachers ‘and students in choosing and developing
projects., It has an extensive blbllography

Hoghen, Lancelot. The wonderful world of mathematics.,
Doubleday, 19 9 ppe, 1llus,, «9b,
The growth and development of mathematics through
the ages described in story and plctures.

Holt, Michael and Marjoram, D. T. E. Mathematics in a
changihE world, Walker, 1973, 293 PP., 310,00,
The .book brings clearly to mind the fact that
¥ mathematics is a part of every facet of life in
.‘today's society. The application of mathematical

models to many of the current societal prob ems is
the' major thrust of the book, -

Hunter, Je. A. H., and Madachy, Joseph S. - Mathem’tical' '
dlver51ons. ‘Van Nostrand, 1963, 178 Dp.y.-

collection of almost a hundred problems cl BBlfled 7'

under such ‘héadings ‘as’ paradoxes, mystic. arr'ys,

topological delights and teasers.. Solutions 1ncludedﬁﬁl

q

a'Johnson, Dondvan A, Excur51ons in outdoor measurement

: Walch, 1974, 121 pp. .

-A- tredsury’ of ‘ideas. to'interest students if- measure-f;}yﬂ
. ment;, the: tools 'of measurement and- ‘the mathematics * - .-

: needed:for successful. measurement. Suggestions. aré

complete for meking many of the instruments ‘_rkga/’

_unavailable in the average classroomn,

‘Judd Wallace. Games, tricks and;puzzles for a hand

calculator. max,. 1974, 91 pp,

. Contains an .aésortment of trick’ calculatlons,

- messages spelled upside down, number facts and -
relationships, puzzles, games and problems.' The
format is deslgned to challenge the reader to work
out the tricks and puzzles, The book:is easy to.

. read, with: many dlagrams, and should appeal to-
students. ,

Kline, Morrls._ Mathematics and the :h'51cal world ¢

. Orowell PPe,y

» Mathematlcs 15 viewed in its relationshlp ‘to ‘the.
physical sciences as - the basic tool-of research .
scientists, The role of mathematics in the study.of

. nature is surveyed in all phases oflthe subject from
arithmetic to calculus. .

~
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Kondo, Herbert, Albert Einftein and the theory of
relativity. Watis, I9E9, 182 PP, $4.50.
A Eiograpﬁy that chronicles the most important
scientific advancements with- personal events in ’

the 1life of Mr, Einstein,

Lloyd§ Sam, The eighth book of tan, ~Dover, 1968, 52 pp.,
: 1,

i_Margenare, James and Sentlow1tz, Michael, How to studx

'Muir, Jane;

' Razzeni Arthur ‘G, and” Watts, K.. G O."
: e

2D .
A collection of 700 tangrams with solutions, The
introduction contains some history of tangrams and
other puzzles, ; .

' N
Lknchner, George, The overhead -projector in the mathematics
classroom, NCTM, 1974, 3l¢pp., 0. \
, phasizes applications in teaching mathematics and -
describes techniques .for making effective. .use of. the

aid, Color illustrations and ‘bibliography.

+

mathematics,  NCTM, 1977, 32 DPp., $l.
A readable and. appealing self-help .for the struggllng

~-contains, ceptivating cartoons and a 1ist of diagnoses .
“tand prescriptions. : v : e R

.'*:ﬁMenninger, K. w.. Mathematics in _our world._ Viking, 1962, e :;f -

17pp., illus,,

Not’a mathematics book but a ‘nar ative account of the
role that mathematics p¥ays-in hulian everyday life,
-This is for the student and average laymen who would
11ke a little "recreatiqn" w1th hlB learnipg.

0f men 'and’ numbers- The stor of the' reét
" mathemat cians, Do 9 249 ppe., 1llus,,-

Contains succinct, informative biographical sketches
of ‘12 of the more famous mathematicians, emphasizing
their contributions to the.pure science rather than
personal anecdotes, : Portrayed are Pythagoras, Euclid,
‘Archimedes, ‘Descartes,. Cardano, Pascal, Newton,. Euler,
Gauss, Lobatchevski Ga101s -and Cantor. -

Probabilit : - The -
_ nce of chance,' Doubleday, 1967, -4 PPs :
‘A well=illustrated text that uses intenesting R :
‘situations to :show:how .even’ chance ‘events fall 1nto I

patterns and how these pattern form the  basis. for o o
predictlons. Some ‘exercises age suggested. '
g Y

- S ' PR I . CLty
— oo . . . . . . . ) . ,/\‘\/
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‘but earnest junior or sénior high school student; . .~ - .-~ 77 W
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Reid, Constance, From zero to infinit What makes num—

bers interesting, 'Crowell’ , g\

595, ' ~

. - Each of the ten digits,. zero through nlne,is discussed {
: individually, showing its historical development, its

unique characteristics, and 1ts particular usefulness :

" 1n. the everyday world . oo

Rogers, James T,: Story of mathematics - for xoung peopl -
Pantheon, 1966, 127 pP., 34.95.
The text and numerous pictures telescope the hlstory ‘
of mathematics into an understandable visual story,
. . . The accomplishments of great mathematicians in
) : "relation to'the culture in- which they lived is a
highlight of thls easy-to-read book, - .

.Rusch, Rlchard Be " Man's marvelous com'uter- _The: next-"

4 guartér century, Simon,. - PDe, .
: Eprelns the Hlstory .and operation of computers, and

L '%C_» o h'~ /describes’ some .of their: current accomplishments and © g
' S predicts some future uses. R o e

f% RS Salkind Charles T. and Earl, James M; The MAA ’roblem'.mu ‘

S B ,;book 111, - Random, 1973,:186 pp.y:; 2. o
B Tt . Contalns .contest problems based on ‘the’ regular high oS e e

JoLnD e o7 sechodl curriculumiand calls® for-no more- than. T . - "'f_?”T'ng

. .. . . -intermediate. algebra.and plane- geometry.' ‘Problens. ,ghu{g_, IS
call for a certain amount Of insight and ingenuity.—. R L

Schaaf William L. Mathematics in use, as seen on postag9v~
‘staups, - NCTM, 1076, 82,005 — :

, . This is .a set of eight .colorful" posters, each _

, " ‘portraying international stamps repreeenting a

particular use of mathematics.: Each 15 37 cm . by 28 A
_Cm. ' .- . LT - - ) . T

,;----;------; The high schbol mathematics library. NCTM, -:.3' 
. 19763 80 DDy $2.00, . . e
; " sixth ‘edition of ‘popular blbllegraphy reflects ‘new’ , R
© :.° . trends &nd 'needs, with a’section on metrication .and R
S0 v wider: coverage for computers, data processing, . -
e geometry, ‘expository and recreational mathematics, N
Lot . » the: mathematically glfted and professional books for T
T 'teachers.:i\ . . - o S
N o o ' b RN
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Seymour, D. and_Schadler, R. Creative constructions,
Creative, 1974, o
Creative constructions is a design.and construction -
book to complement Line Designs, It contains more
than 250 designs al constructed with straight-edge
and a compass, '
Seymour, Do, Silvéy, L., and Snider, Jdoe Line Designs. ‘ © -
Creative, 1974, . _ : oo

Line design it an 80 page construction and design
book to complement activities from Creative :
Constructions. ' The book contains more than 100 |
- designs all made with straight lines using the
technique commonly known as “curve stitching"

SR Silverberg, Robert.. Clocks for the ages-how scientists o g_ﬁ o
- .date the past. . 9 “PPeg 85 C g o
R History o% The. development of . techniques of measure--..: ‘%\ R
cae T ment- and of thé units-of ‘measure used by. scientist’ | IR AT
L to-date ancient artifacts ‘and. natural objects such’. . 7
S . -as r°°k5°.{7'T »-_.-n----. PR e S R A O
e Sobel, MUK, % Maletshy, Ei. M. A Soufcebook.of aids; .’
S L _activities fahdcstrate i s._;Pren ‘ceje Hall,. nc.,
- ’ ‘ ,‘- - q..,,,‘ '.-4 . l_.‘ - pp . '. B . - . . ~.:.:,.._ “."..”.__, {
L ';Tj}'. The title is descriptive o the contents. -"“"’.qi !
RERERE Steinhaus, H Mathematical Snapshots. Oxford, 1969, 266 : ;
o PPiy §7450¢ : ; o
S T - Discussions. and 1llustrations of .some: applications e
E ‘ ‘ of. mathematics are in¢luded, . Models -of many . of the L !
TN objects described ‘can be made and studied - {
R ‘ Vergara, Willi C.' Mathematics in ever dah thin S¢ .
v - Harper, 1 30T PP, i T
L o - Through questions and " answers the authbr relates SN R _
ARSI - _, the principles of mathematicé to everyday objects and . = . 4 ¢
T ‘ - occurrences;. He also’ discusses some’ mathematical - | ‘ R
o - concepts that are interesting in their own right, .. TP B AR
L - Among. the. questions. are "which rectangle is.the mést ... -~ -~ i O
i : . beautiful?" nIs: the number 13 unlucky?". "What is. R PR
R , -the principle ‘behind whispering galleriesO" and’ Sh
i g"How fast do meteors travel?" e e g
S ‘ y - ) " . R
T b 4 R T ; R P
M . cpt ' ! " -, ; : ;
. ".‘.I N ! o R i B e !A"‘{’. !:}
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Walters, Helen B, Wernher Von Braun; Rocket-en ineer
Macmillan, 19 5 PPey $4495. '
The biograply - of a. rocket engineer who {rom boyhood
was . driven by an insatiable curiosity to explore
space. . His difficulties and successes with
_matﬁimatics and phy51cs are detailed. :
) .
Wlnter, Johp. .String sculgture. Creative, 1972.
. Strlnguscu pture e%p ns the fiundamentals of
creating string. sculpture desmgns formed on geometric
- outlines, It proceeds from. simple two-dimensional S
designs through complex. three-dimensional figures
employing intersecting: planes,

- exten51on.of Line Design. R _

-
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The following is a list of).come of the many films
currently'available, which are appropriate for secondary
mathematics. Consult chapter 11 for the .name and

address o& the producer.

How Man Learned to_Count. CCM, B & W"30 min,

Features Bil Baird and his puppets. A trip through
history to see how arithmetic developed Trom the
_cave man to the present._ Demonstrates the counting_

':systems of Egypt Rome, Phoenicia, Carthage and

'~f:India and how they contributed to our modern number_ f Fhes

’ system. . K '_"~,‘.-T‘ |~ ‘ .‘- :'-". :'_\','. ..,‘ _ - -.-‘.;_I;

Ly

T

‘ L Howls Chance.; CCM’ B & W, 30 min.

Explains how to arrive at a probable total by taking
a representative sampling of the whole and projecting

-.'the percentagee. Demonstrates how mathematics is o

' used in bus1ness, industry and government to determine- .

;vital advance predictions of probable totals..

Mysterious "X" CCM, B, & w, 30 min.",#': ',r?

S 2Bil Baird and his puppets demonstrate everyday

applications of algebra and show how the great

| "@,jFSCientists use its terms to explain the phenomena of

I

‘j,'nature.

e” . . . - .
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Sine lLanguage. CCM, B & W, 30 min,
. Bil Bailrd and his puppets throw some light on the

What's the Angle° CCM, B & W, 30 min.

£ Ineguality.z TLF, B & w, 2o ming

'Algebra. WARD, 13 min.“ -

137

study of trig&nometry, by showing some of the every- .

_day uses of trigonometry and its 1mportance in

nav1gation, land surveying and electrical currents..

‘
!

_The fundamental concepts of plane and solid geometry '
are, explained.u Shows . how this science was used and

;'developed by the Egyptians, Chinese and Greeks‘and

\

'how this’ sc1ence 1s used today in: architecture,

:7iffconstruction, surveying and navigation.-\

oy ..:, .

¥

o This film looks at a graphic presentation of Olympic~7‘
) championship performances and poses such questions as:
‘the folloWing.” How should we plot the performance of"
-iother finalists? Where would we seek world record ‘

\performancee? B

-LThis is a pre-algebra film which discusses the use

f':.of symbols to express and develop mathematical

----

- Tjgstatements of relationships. It introduces the con— S
#;cept of algebraic equations and gives an example of
"-7,ﬂﬁthe simplification of an- equation to obtain a clearer
e -
b e i e e e fff -
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Geometric Concepts.} WARD, IO min.)

138

statement of relationships,

Developing the General Equation of a Circle, BFA, 12 min.

I3

This film, partially designed by computers, shows the
relationships between right triangles-and circles
where the radius of the circle is_the hypotenuse of
: the triangle.~ The development of this relatiOnship
lthrough a series of v1sua11y exciting sequences leads
Y to the discovery of the general equation of the -

fcircle.

I

“'.‘Introduces the concept of p01nt line, line segment

'J:flray, angle, triangle, simple closed curve, 1nside /

-and outs1de, plane, and polyhedron. The flve regular

SOlldS are formed from patterns 1n the plane and are .

—

rotated into various positions by computer animation.,l

A Geometry Lesson. CCM, B & W, 13 min.

This prize winning film relates prin01ples of geometry
to everyday exlstence by showing the geometric bases
of natural forms and by indicating how geometry

functions in art and science.

ossibly SO, gythagorasx- IFB, 14 min. . - : '

j,Investigates this theorem fhrough inductive experi-

' mentathon as well as through formel deductive proof.

- . S ' ; f
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By means of motion picture animation the student can

watch triangles continually c¢hange,

Similar Triangles in Use. IFB, 11 nin.

" The practlcal value of knowing that corresponding
sides. of similar triangles are prOportional is
clearly presented. The. film shows how measurement
of triangles is used to determine the distances

'zbetWeen things we cannot easily reach. The uge of -

Athe surveyor's quadrant and sextant is shown.-

o)

NLThe following is a short list of the many filmstrlps

”'jcurrently avallable and appropriate for secondary

mathematics. The professional magazine The Mathematlcs “'f

‘Teacher carries rev1ews of fllmstrips as a regular feature.

Consult chapter ll for the address of. d1stributors.

'v

| The Ahaj Box. Sciéntific American} Inc., 1977; $135,. .

"Set of 51x color filmst ps with accompanylng audio-
, tape cassettes.; There is an.extensive teacher's

gu1de.' ‘Phe problems will serve as a. fine resource

_»to classroom teachers concerned w1th problem-solv1ng T

' and related strategies.

Math for the. Young Consumer. Edudational"ACtiVities;'fnc;,

’ 1976, $56.

';,,f_ S B ::99h.

Set of fbur color filmstrips with accompanying
- ,' - N . .

!
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audiotape cassettes, The'set has pradtical lessons -
in consumer mathematics.' Actual brand products are 4

.shoWn.and?compared; Teacher's guide.

The Metric System, ' Harper and Row, 8125.

Set of 81x color filmstrlps with a&companying atldio=
tape cassettes, Each filmstrip is a take off on av
wellaknewn mdvie. .Sound;:j,gopd, Teapher's-guide.~'

Y S N [

L?;sk tape cassettes. The filmstrips are an adaptation

Donald in MathmagLic Land : wa;to-.nisr;ey ‘Educational Media -

Company, 1976: : 7lo - '

Set of four color filmstrips with aCCOmpanying &udio-:jlwf”'”"‘

L
R .- ".'._

fnom the»movie of the same name.. Animation, nar-,

ratlon and pace are excellent. Teacher's gulde."f'w

Historx of Measurement. Walt”Disnej'E&neatidnaliﬁediaji .
company, 1976, 388. o B

Set of five color filmstrips with accompanying audio—'

tape cassettes. This is a motivational .set of

. fllmstrips, presented in the usual high-quallty
Dlsney style. Teacher's guide.
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T address of the publisher.A Agencies are changed frequently, )
'-‘g-zbut addresses were correct at the time this section of the’u,ft"

’“tf93b°°k Was prepared.~~if;jﬁ¥lJ=l*i»“*:~“

S Crwll .

"ﬂAft?ﬁié{,;;5f}’~j New. Yorik, N, Y. 10016 i
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CHAPTER 11

A DiRECTdnY OF PUBLISHERS AND CANADIAN AGENTS

The writeér. advises ordering from the Canadian agent

~ where posSible. For convenience, the name and address of

'the Canadian agent is given immediately following the

Thomas Y. Crowell Co.\;.ﬂ'::ﬂ |
S 201, Park: Ave,; ‘South
~{jg._;' New York, N. Xy alOOOj

The Copp Clark Publlshing Co., Ltd,?f”f‘f: ek
517 Wellington Ste, West .-~ - o T LT -q,»“i,,x:/
Toronto 2B, Ontario ,;; 7:,j"7j"y O

e Qrénfiféxf;f; f“_ . Creative Publications

P, 0. Box. 10328 P T A
~.palo. Alto : -,\- T
CA 94303 e

Edu-Media Limited B S T

~1. Adam-Street . ,qii;#«~ Tl
S ) RO.MxHW-g;x S
R ;i;_fw Kitchener, Ontario IR

200 Hadison Ave.-

‘L?;f{-' Longmans Canada Limited Tffiﬁﬁﬁ3";i:f;?3,n?.’7”yiT
- 755 Barber. Greene Road N el
'-.‘i Don Hille, Ontario T



" Dodd

Doubleday

iDover ..

_ Dodd Mead & Cos _ ‘ . _
C 279 Madison Ave, ~ S

" 'Dodd Mead & Co., (Ca.nada) Ltd,

‘-.."Doubleday & Co., Inc.~.~
501 Franklin Ave, .

. fDoublegay Pu’bliahers L L - N . i A
.~ 105 -Bond. Street ° L T
-".:'I'oronto 2, Ontario S IPE P T

;gégnover Publlcations, Inc.
coan 1800 Varick ‘Street:
‘ "-”New York, N‘k Y. i 1OOII+

‘\¢.-'Dym
L "-,Menlo Park A
. CA- 94025 {f ‘ LT

Emerson Bodks, Inc.
_ ,2-_-..251 W 19th Street: ...
. New York, "Ny Y- 10011

7 smi thers & Bonellie Ltd. |
.i::56 Esplanade; Street -
' ,.“Toronto 1, Ontario -

. ,>1:_:G01de~n Press' Inc. EIRE T
e 150 Pariqh Dr. :
p -‘,r:,»:z.WQIne, N. J. '. 7’-}70

The Cop Glark Publlshlng CO., Ltd
.-+ 517 :Wellington: St.y West B S S
. .'.Toronto ZB, '-,Ontarlo A L ERRER S
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New York, N. Y. 10016 .' o T

25 Holllnéer Road . ) _
Toronto 16, Ontario -&. I

B T e

Garden City,’ N, Y. 11530 P Dy
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: .Harper
. Houghton
/]
‘o McGraw

-, . Oxford .

<

£

Harper & Row, Publishers

L}9 E, 33d Street

New York, Ne .Y. 10016

The Copp Clark Publishing Co., Ltd,

(Address listed previously)

Houghton Mifflin Co,

" 2 Park Street
_Boston, Mass, 02107

Thomas Nelson & Sons (Canada) Ltd.

81 Curlew Drive

;Don Miils, Ontario

McGraw—H111 ‘Book Company
205 -West L2nd Street

" New York, Ns Y. 10036 -

k)

. Tﬂ:McGraw-Hill Ryerson Limlted
3R Progress Avenue- ¥
_;Scarborough, Ontario

" The MacKillan Coilof Canada Ltd,
270 Bond Streéet: . -
\ngoronto 2 Ontariq

'.National Coun011 Of Teachers of

Mathematics -

1906 Associatieh Drive

Reston, Virginia 22091"

ﬁZ?Oxford University Press Inc.~'
*"16~00-Pollett Dr.
“Fair Lawn, N. Jo-- 07410

ve50xford University Press
.2 .70 Wynford Drive = '
'?_3;Don Mills, Ontarie'ﬂ;3

| _E}_waantheon Books, Inmc.” SN
nhd 033 W,o60th Street - 7T
'\L;wNew York. N. Yio 10023 S

<

RV

'

- e

> e

o apemre e Vv v ag e am

e r——r——




Prentice

‘Buthan

 Simon

@

.

“"New Jersey, - 07632

1870 Birchmount Road

144

il

Random House of Canada Ltd.
10 Vulcan Street -
Rexdale, Ontario

<3

Prentice-Hall Inc,, Rte, 9W
Englewood. Cliffs .

Prentice-Hall of Canada Ltd.

e s e e

Scarborough, Ontario

Ge P.'Putman's Sons ’ - o
- 200° Madison Avenue" T CoL
New York N. Y.. 10016 : AT

Longmans Canada- Limited ) - : i:; ) ';if
55 Barber ‘Greene Road: - - . - Lo S
Don Mills, Ontario R SR TS I8

Random House Inc..'gf” F“i7 - ST :‘3fi.ﬁ'-'
30 W, 60th S%reet U o
“New’ York, N, - Y. 10023 SRR ‘,/

Random‘House of -Canada Ltd
10. Vulcan Street : .
Rexdale, Ontario

- [N . o

Simbn & Schuster, Inc. -

630 Fifth Avenue -~ = -

New York, N. Yoo 10020 .

The Copp Clark Publishing Co., Ltd.
(Address already given) '

Time-Life Books :

“Time & Life: Bldg, -

"New York, N..Y, 10020
General Learning Corporation
115 Nugget Avenue - . . o
", Agincount,, Ontario o RN
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"fProducerZDistributbr

VanyNostrand

————e

Viking -

.JWaich{

* walker ¢ .

Watts

' D, Van Nostrana Cog -

. Toronto. 13, Ontario

Viking Press - .

~ "70 Bond Street -
ﬁToronto 2,

\J. Weston Walch .  -- ; - 7};1, ""-,7»2’f-;¢
*'fuPortland Maine @"~~,;~.{;:gj BTN Y

tf”Frénk'R' . o ) ’
... 2030 N.- Harlem Avempe -ttt
~‘Chicago, Ill ; o Ve

| ' Franklin Watts - R
- 575 Lexington Avenue
"New York, ‘Ne Y.

;285

3

120 Alexander Street
Princeton, N. J. 08540

McClelland and Stewart Ltd,
25 Hollinger Road )

~

625 Madison Avenue
New York, N. Y. 10022
The MacMillan Co., of Canada Ltd,

ntarlo o

Walker Co. Lffi5:;~,q,51i“““.f£: LAY
60656+, i

10022 C e '7,\,

Directory for Fllms

See MACM S '}3,-

’

'intérndtionél

BFA Educationa; Medla Co.

" 2211 Michigan. Avenue . = T
'xSanta Monica, galifornia e o

.9049#1"”

.x!:'r -

1n -Bureau” , . -
332 South Michigan Avenue - L TR
Chicago, Illinois 6060h S I L
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MACM Macmillan Films
' " 34 MacQuesten Parkway South
' ‘ Mount Vernon, New .York 10550 |,
. )
TLF Time Life Films
§ 100 Eisenhower Drive
’ . - Paramus, New Jersey 07652
S . ~
WARD Wards Natural Science Establishment,
’ . Ince .
) Modern Learning Aids. Division
Rochester, New York 14603

' ea?

- Fllmstrlp Distributor Directory ”_*- SR I

‘3“' f -r"%' 501entif1c American, Inc. 3,"
s 415 Madison Ave, v L S
- New York, N Y.:.10017 R

- Educationsl Actlvities, Inc.~
Freeport, N. Y. 11520

. e _ Harper and Row
i . _ o 2500.. Crawford Ave. .
S - Evanstqn, 1114 50201 ,

Walt ‘Disney Educational Media Company
500 Sonth Buena Vlstalstreet

- Burbank, CA 91521 s
) : C /
‘ P o E\\ ;
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| ACKNOWLEDGEMENTS. . ' i
Puzzle problems ¥l - #16._ Frém Yes, math can be fun,

v Partland, Maine: .J, Weston Walch, lé%O by L. G, Brandes,

.

Puzzle ﬁroblems #17 - #20.'-FTom-Math is fug.nbNew York: —

ha Emerson Books, Inc., 1965, by Je %;gr&zié.

: Puzzie'ppoblém~#21. From Enrichment mathematlcs for the

' grades, 27th &egrbook. Washmngton-' NCTM 1963.1'
5‘Tﬁeikaﬁgar66,'The cat. From Thé mathematics teacher. wen
 'vo1., 52, pp. 41-43. ,,‘;';_;4,Jf;;;._$]: _”21 1  “;i“ff 'if ~;lj_,u o

xiﬁrf'?,“;;'f.'fffsymbolized theorems. From The mathematics teacher.-...‘}};

IR PR | L 1}
& "What am I. From Ihe'mathemétiés teachér, - Vol., 52,._- L f;.l
pp. 130'_131’. : . : .

--_Drillé'fqr signgd'numbgrs;(‘Frém The” mathematics téacher;'

g , be
R Vol., 52, Dp. 247-249..
.Méthematicai‘tefmsj;ﬁﬁéVépydéy éipreséioﬁgﬁ From 2@2 ; ';.—_.. . }‘

';mathémétiéSnteacher.;jﬁdl;;FEO,.p; 5l7;

'fﬂ-‘A-hétéﬁing quiz, of'gébmétficél termé;f'Froﬁ,Cheative}

- | géometry ;periments.. Troy, Michigan- Midﬁeét" .
.Publications Co., rnc., 1970, by D. e gaékeye}1 & 3
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| sThe geometrical romance of miss polx_heﬁr0n. From Games :
for leatning mathenatics, Portland, Maine: J. Weston :
| Walch, 1960 by'D. A. Johnson, ;

» "

Other To§i¢s.for projects. Suggested by Wilbert Boone,
Beothuk Collegiate, Bale Verte, Newfoundland, |

“
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RESOURCE UTILIZATION QUESTIONNAIRE

Name (optional)

152

Name of school (optional : K

School address (optional)

Number of years ‘experience in teaching this subject

1pertain1ng to the teaching of your specific subject *

. 7“'

’ v"

f Do you have access to any profe851onal material

-area?

May I quote you? ff:5::- ' yeé' S ndf

'f“\wés S no

, - -
If yes, please list a.

b,

Co

Do you think that: there 1s a need for moré emphasis

‘on. resources based teaching in this subject?.

yes ﬂo o,

édditional‘qommen%s'

4
N
Q. o .
, s a . )
N : - .
L
49 —_—
o .
s . :
» Lt
. « SR - - —
. . ! PR
- M s SR A Dy,
N - AN <

.- N ¢ -
i art——a s . ) - . R
* b - N
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The following is a partial list of resource based
materials., Use the appropriate letter of the legend

to indicate your use of each:

Use . How:often used Letter indicafion

,Constanﬁ 0 weekly . o
~_Occasional

Seldom *." ' 2% times a'year . ..

,Motion picture,
16 mm

Slides -

R'ec;,o'r"ds . .

’,T;peb ____
~ Television . '). ’

‘Radio

;Transparencles a ! _-Simu tion games

A
“oncg a month L B

. ‘ C
"':"Never'aj'f‘  S nil- szz't :.‘i;J' .'?‘ ':D

,<: "_

1 Materials. " Letter

o

. Matemials Letter

Motion plcture,'

Vertical 'file
8 mm . -

ewspapers

Filmstrips Stpdy prints

' Books o ed, ._'f
. S vinstruct on . i
'Periodicals - Others ~ f ';___:
i ' - . . -2} .

. Lo ' .n .

L. v N 1, .
Tl R L LTy T T e —
e T e . -

" -t Lo N b1

. '
e
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9, Could you pleése describe briefly some of the spe_cifié

ways in which you used the items checked A and B in

question 8,

Television -

e ::. a5 d

: 5 = Y
" Transparencies .. " i .

‘Books

Periodicals | ST L

- y B .
. . B , . N

.Vert:i'f:,all i_";I."fL'e'l't" RPN

e T

'fNé\_v_spa"péré‘-_"'.” I o S O

C . i ————— i ! S > = P e

N

.‘Mofioﬁ piqtﬁx"e,"f-B mm o ; L .

e g 93 e o

‘.
1
i
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Motidn'picture; 16 mm . ' . i _ - .

‘ {
$ I,
. Filmstrips . ’
. - C ¢
e . | o - - - p
o ‘ ", R < . e . ,'“; o e :: L .- ..-I - ‘ ,
{ ' " ' LA 1 N

o -~ Study prints . .
N . o e ° - .
; * : - ) .
. : N T . , .
. - Models. . ‘
CL d . ( . i , B . .
. ' ) B . . . ‘- '
.:.—'- L o T Pos{:erS'ﬁ W e R " - T
. B o . . - s ‘ '. . ’ . PR . | ; ’ : \“ ey N N .1. N .n

Pletargs | v T Lt TN

.
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questionnaire .
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FORMAL EVALUATION QUESTIONNAIRE '

QUESTIONNAIRE
This questionnalre is divided into THREE sections. Please

’ : complete each section to the best oﬁ,your ability,. . '

\
3

SECTION A;  GENERAL INFORMATION
l, Are you presently teaching secondary mathematics?

Yes . No . R ‘7 .

a
v

" _ 2, If you answered NO to question one, have you taught

P . secondary mathematics? How 1ong?

,.' b - Yes ".,_. , Years.!-." ‘No . ~ . -. . . | ' . - - .

e.Y—ﬂ . ..'L o 5; Total number of years teachxng secondary mathematlce. T f;if““
|

e . . RERNRN .o R . .
D SN A NN .

I 75355 Years. &:L',nyvﬁx“;?\ﬁ:yﬂ@f(

. 7ql'f-;é*'£;-*Teaching certificate held. Grade II or below *ﬂf&‘gff[}?.'f;j:'ﬁ,:;;/

* ?f'fshlf“*°?"ﬂ.¥:; Grade III Ja Grade Iv Grade~v 't;&@>¥f;]yi:j;g;_-"' ‘e
B L erade vI Gradé: VII . ST L T
. L "';/"“‘~r' > : , S
i - ;‘ ; ' . ¢ "s'.-l_: i
‘- '/T 4 . ; . ’ j‘ \r
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! . - SECTION B: RATING OF CHAPTER PURPOSES . ‘

In this’ section you are requested to rate each of

K the chapters of the handbook on the purposes stated for

that chdpter. Your rating will 1nd1cate the degree’ to
i which you feel the purposes have been}achieved. You are* : 'k\\;‘
. I : .

asked to rate each.item on a "five-point''?scale as

<

follows: . : ' o : : |
. , g , .

poor  fair  good very good “. excellent
.2 3 .. % 5
lease indicate ‘your rating for each item by circling

.‘ .

, your ch01ce. I .-fma"lf T

Chapter 1, IntroductiOg ‘ A
“'l:i:jfTo point out the support of %esearch regarding

idlthe use: of Various 1nstructional materials in ]
. ;- tfs-teaching secondary mathematlcs..L)_’f'fﬁ”-' i 1 2! 3 4 5 o _:__
- '";2;vﬂTo call attention to the need for ‘the. handbook .T_jl.f . .f,if;!j;;}?
5 B and to state the'two major objectives of the 'xd | | B

’ . 5;handbook. ffe L s ;- ,ar”.z : ,.f' ;f;“a'% L5

Chapter 2. Films fj,f;‘”. S B ST
f:"l To point out the usefulness of 16 mm films.'lnd{V;_wﬁfj,.ﬁfgéi_:ﬁl

_ in teaching mathematics.}h~;u,-Liﬁ‘[7a,~:;;¢ 'j1;2'3;4i5{{fj._;ff}p e
'“11'_2 o’ point. Gt the'limited Bupply of . IR “
R IO
secondary éathematics films present1y~ ~;‘?ﬁ'.“

T S o L N AP I v

available in this province and to suggest wns fff; ipﬁ'i:lgfil

'V:kﬁ what teachers can do to increase this supply. 1 2 3 4 5




f'iCha ter : Mathematical Gam s;ﬂff" g S
E ?l.f To identify a number of roles for mathematical

“'“Ii\ To enumerate a, number of suggestlons for the "‘» o

160 .
3, To make a number of specific suggestions re-

garding the use of films in the clg@?room. 12345

Chapter 3, Filmstrips

-~

/

1, To point out the advantages of 35 mm filmstrlps,
call attention to the available supply of
fllmstrips and to make speciflc suggestions

regarding their classr?om use, . 12345

Chapter 4, The Overhead Projector

L N Co
1e To pomnt out a number of speciflc uses for the

. overhead projector ln the classroom. 'li,: l 2 3 4 5' :f o B

games i secondary mathematics.",’;f-{ l 2 3 4 5ﬁf'

rf;ag* To enumerate a number of poznts c0ncerning

the use of mathematical games. f'g. ";i,’ 1 2~3'A75

',:r3;' To descrlbe a number of appropriate games

for secondary mathematics.. S ‘<~; jtf“-f 1”2f3 4%513 _

. \‘

Ghapter 6.~ Puzzle and Recreational Problems _5:‘

v

/.
use of puque and recreational problems in,~,
)

“a

f.’a To provide a. number of appropriate puzzle 2 ;*f-

and recreational problems. *;j=1_@fﬁfﬁj:hl'i l'ZZB;h:Sii;5f |

s e A Tm I

vt e = 3t g e a s a s
P ) N P

secondary mathematlcs.f;trgg,!f?j?rzfﬁriZ' 1 2 3 4 5;

PR DN S

e e AT 1

VS RV RS
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Chapter 7, Mathematical Project . . » ;
1. To discuss the purposes of mathematical '
projects and to make some suggestions for

developing student interest.in projects, 12345 . p

2. 'To provide a number of speciTic suggestioge

A ’ for appropriate student projects. . 12345

ke

Chapter 8, Models

f/ﬂl..‘ ; l, .To point out a number of us%s for models. 12345 P

A

2e To provide descriptions for a number of

o appropriate models for secondary mathematics. 1 2 3 4 5

."
o

'rChapter 9. Miscellaneous ‘ﬂ.f

r'"

,‘Tihﬁtl ‘To’ provide a number of miscellaneous items lzjvjyfli\“ j-?df)hh

X ' ;'fiﬂ'appropriate for secondary mathematics. ;Jfff}
ha ter 1° _Bis1iograpn LA "..'.f / RN
| l TO provide an annotated bibliography of Cooe SRR

books and materials recommended for secondary

- ‘ ’ S A ,
cooe e ,: mathematics.\ SR SR 2 3 I 5 Co

. - . et
i . N . ° !

'_L___..__ha fer, 11 rectory of Publishers and Agent o S
T, To prov1de a directory of publishere and: their Lja' ' _

Canadian agents for the ‘{tems recommended in' ;'j'£:f'f_ﬂq"‘f;. w;uﬁ'

'iﬂﬂﬁﬁﬂf the bibllography. fﬁl;ifxffffffff:f.vf'"j:?fflgé,3g4i5:=é;.f"iﬁ{ﬂ,
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SECTION C: COMMENTS AND SUGGESTIONS FOR IMPROVEMENT

In this section you are réquested to please give your
specific comments regarding the strong points OR weak
points of(each of the chaptgrs'or_sectiéh-of the qhapter.
Kindly include alsoany SUggeétions you’may'ha§e fdr the
improvement of chapters or éhaptér sectidns; If Epace

"allotted is insuffici{ent,; pleasé use the blank side Gf

the sheet for additioﬂal.pqueﬂts.

. o -

L : . Chapter-l, ~Introduction ~ -~ . -~ ¢ S
PO ~ Cpmmenﬂ§75ugges€ions. o o T

: S ' .
Lo II.. \ _",v -" .
- ~Chapter 2, Films ' .- - "y Y «

5Cqmﬁénts/sﬁggesﬁioﬂ§  G el e T

'”{;3Cha§£er-j,ﬁ“iilhstr;éé; jh‘yl;-ﬂ{ﬂ;jffj':,:;f;“{ ,faF{fQJ:V["”“
ST T Gonnente/Suggestions S e s T T e




Chapter 4, The Overhead Projector

Comments/Suggestions

\.

Chapter 5,  Mathematical Games

. COmmeﬁté/Suggéstions o .“';
. o Y ) . . Lo ) : . ."/ .
J . ' r( " ¥ .

. . J' B {
~ “ o | l‘ \ |

. T, . L -
N~ N . . . ’
H P

i

‘ ffChawteff :¢'Puizle'qg& Recreational P

roblems .

' ‘Comments/Suggestions

S '~ -
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“.Commegfs/sﬁggééfions,

. Comii¢nts/Suggestions; - .

Chapter 7, Mathematical Projects

-

Comments/Suggestions

.

Chapter 8, Modéls = ., y g

5

jchépter'9, Miscellaneous. -

“

)

164
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Chapter 10 and 11, Bibliography and Directory

. l
Comments/Suggestions

: [}
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LETTER TO RESPONDENTS ' :
1
P. O, Box 18
Creston, Nfld,
AOE 1KO e

March 9, 1979

et mihs et ¢ e

Dear

I would greatPy)appreciate it, if you could find the time
over the next tyo weeks to read the enclosed handbook and . I
complete the qu stionnaire.‘. o o ke

s_handbook . to complete the requirements
. for the Master's Deg ¢e- in -Learning Resources, , I hopé to’ ‘ TPE P
o y . . complete’ this. ‘requirem nt. over the next few: months.f You. - -
fy.. © . = . will understand, -then, Why I would like to have the. :

I SR - questionnalre returned promptly. S

',:If you should have any item that you would be w1lling to
‘have me-iné¢lude in the’ handbook,-l ‘would beé happy to give -
: S it careful consideration, Credit for any -item or items - -
T o used will be recoghized -in.the handbook, .In tlié¢- meantime, -
; " . % the handbook is -yours- to keep and I hope it will be -
; . helpful to you in your work. L

I thank you, most sincerely, for your help.

A _,' e B Yours very truly,

:Benjamin“BruEhetﬁ; : f{

L

fsp '
'.Enclosure

X

it i T L

B " L .- SR . - .t «
T R ks gty v e o2 = SNV .
N IR P S S A
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-Dear

™

"I am enclosing a- copy of my. handbook entitled "A Resources;.'l

168

LETTER TO PRINCIPALS

¢
[y

. Pe O Box 18
Creston, Nfld., .
AQE 1KO
March- 9, 1979

. Handbook For Secondary. Mathematics! together with' two -

- copies of. & -questionnaire, :.

It ‘would be host helpful-to me . :°.

if you: would please pass the handbook . and questionnaires
: along to the :head of the ‘mathematics: department in: your
~-schooly: I am, anxious to:get’ information from "as many.

- ‘teachers-as possible.

‘Two members of’ your 'stafficould- :' .~
complete .the questionnaires ‘independentlyor ‘one, questionff“

QS\\naire could .be completed: collectively by your staff, /It

the questionnaire is: completed ‘collectively it ‘would be/’“"

-hélpful if each member of your staff‘taking. part could

'sUpply ‘answers :to questions - and 4 of-gection A of the. o
questionnaire.,,n

- I have prepared this handbook ‘as part ‘of

K

,-‘-w

n

the: requirement

for thp Master's Degree in Learning Resources, I am.’ -
- making evéry effort to complete: thie requirement over’ “the-

next few months,,

You will understand, then, . how- importanthg .
- “your help and that of your stafi 1s‘to me. at s

this time.

My sincere thanks to you for your help and coOperation.

R Sl

S spl‘:\ o o )
. ‘Enclosures

Yours

'-A'BénaAﬁin”Bfﬁéngfti..,.;ﬁ7"(

truly,

......
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