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‘This curriculum guide is divided into five distinct parts
for ease of use #n4 r>ference. oo :

Part 1 Using the Curr,culum Guide first explains the °
place of the guidy in the provincial curriculum development
and articulati~r processes. Four purposes of the guide are
then defined. Next, the scope of the curriculum is outiined;
followed by the overview of curriculum aim, learner goals;

and topics.

Part 2 Curriculum Design begins with the background

survey of the current state and future needs in ABE
Mathematics, which guided the overall design of this
curriculum: The following section provides instructors and
programmers with guidelines for specific program aad course

planning, and includes representative course gdesigns.

Part 3 Learning Tasks and Resources is the 'working
section' of the book. It'contains a systematic array. of B
mathematics topics, including description of typical learning
tasks keyed into a limited selection of resoiirce texts.
‘Part 4 Approaches to Teaching and Learning presents a

variety of ideas for instructors to consider in planning ABE .

mathematics instruction. This part includes brief sections
on principles and methods of adult learning, math anxiety;
problem solving, computers, and issues in evaluation.
Part 5 " Selected Resources contains a 1ist of selected.
instructional resources and professional references, along"
with a 1ist of publishers' addresses.

The final pages of“the book constitute the 'response form',
which users are reguested to return to the Ministry with .

their comments gn this draft curriculum.






CURRICULUM GUIDES AND PROGRAM ARTICULATION

‘Tﬁls document is one of a series of adult Eéslé.édﬁéaiiGH
curriculum guides 1ssued by the Continuing Education D1v1s1on
‘of the M1n1stry of Educat1on The gu1des cover the areas of
English and Communications, ‘Mathematics, and Science, from
the end of basic l1teracy through secondary school completion

or equ1valent

It is intended that a wide variety of courses including
“ABE 3, ABE 4, college preparation “and secondary school
courses for adilts w1ll be developed or revised within the

' -framework of the currlculum guides For this _purpose; each

gu1de cbnga1ns a sect1on on ceurse design, 1nclud1ng samples

of a range of representat1ve courses Spec1f1c course
contént or textbddks are not; howeyer; prescribed by these

guides: i
Over the past two jean, several grOUps haws suggested to the'
Ministry that an articulation of ABE curricuiam and . T
certification should be accomplished: Specifically, in the
Spring nf 1983 the proaect adv1sory comm ttees for both the
" “"the M1n1stry snould 1n1t1ate a process to address provincial
articulation concerns of the ABE curriculum in Sc1ence,
English and Communications,.and Mathemat1cs

- Consequently, during the yeér 1983784, the Ministry af
Education plans to initiate a consultative articulation
process for adult basic educat10n programs. Expected

-
- ”a

outcomes of this process are as follows: . U ¢



-

- rationalization of program and ccurse titles;

- establishment of certification-criteria; =
- consensus onh appropriate ba]ance of subjects within a

program.

C .

The articulation process will involve Eéﬁsﬁ1tét1on with a
broadly based committee drawn from institutions 1n«o]ved in
the de11very of adylt basic education. The three ABE -«

curriculum guides produced to date will be an important part

“of the 'working papers' of the committee. It is expected

that this act1v1ty w111 ambhg other benef1ts, improve

transferab1lity of ABE students between institutions:
Meéhwhiie, this gu1de is Beiﬁé distributed as a 'ReSpowse
Draft'* This step in the curriculum deve]opment process
prov1des further opportunity for pract1t1oners to examine,
“discuss; ana cemment on this maaor area of adult learning:

JO.

the sheet at the end of this book; or separate]y, to:

Co-ordinator, Adult,Basic Education
’ Eéﬁt1hﬁ1hg Education Division
M1nlstry of Edication

Parliament Buildings - . '
Victoria, B.C. .\18Y 2M3 _ by March 31 ,~ 1984

o

It is the hbpe of the M1n1stry o- Eaﬁéatiéﬁ that ?ﬁstfﬁétéfsf

administrators, -and. representat1ve groups will take this
epportun1ty to provide the ‘response from the field" that

" w111 improve the effectiveness and use of th]s document.

7 . *  Ron Far1s o
. P : . Executive Director .
Cont1nu1ng Education D1v1s1on



F

PURPOSES OF THE GUIDE

- . "

Beyond the global purpose of encouraging high=quaTity
1earn1ng opportun1t1es for adults in ABE mathematics ccurses,

th1s guide has four spec1f1c purposes B
- . o

The: f1rstﬁ1s to def1ne the place of mathematics in adult .
bésic educat1on by a statement of aim and goals S

with sample tasks and,resources for instruction. Instructors
and course’ des1gners can select from this array when planning

spec1f1c courses or units, mékiné local adaptat1onsuas
b

‘ appr0pr1ate to sxudent goa]s, nstructor preferences, and

local resources: : . -

_“
o =
= o
(a4l
=
ol o

d purpose is to provide a flexible structure for
ign, which can accomodate:

various effective approaches to mathemat1cs
instruction for adults; . : \
selection and adaptation of curr1cu1um so that it is
appropriate to adult interest and need;

various delivery modes including on-campus™
instructicn, outreach classes or "distance - learning;
* direct group instruction or self-paced learning;

* adaptation to a wide range of texts and other

. resources that may change from time to time; _
* cher cénStréints of time, space,; and resources.

v

o
-
w
(o]
a. 3|
(o]
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* o

*

and instructors with a plann1ng framework that WLJ] assist
them to

co-ordinate courses within an institution;

*

articulate course outcomes among 1nst1tut*ons acros

%

the province; -

asseSs and certify_ levels of student achievement

*i

def1ne curriculum development needs:

-

N
| N9y
lan )
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scaﬁt GF.THE cunﬁiCULUﬁ

.

’numéracy’ A minimum facility with the basic operations of
the base 10 number systef is assumed. The upper limit of the
curriculum range may generally be taken as secondary school
completion or equiva]ent '

-Current titles.of courses w1th1n this range include ABE/BTSB
levels 2, 3, and 4, Eo]lege Foundations or College =~
Preparatorj Mathematics, Mathematics Improvement _and
Mathematics 10, Algebra 11 and Algebra 12; Business and ~
Consumer Mathematics 11, Industrial: and Trade Mathematics 11
in the adult sec0ndary school -program. Further
rationalization of Turriculum in these. courses will be
facilitated by ABE articulation éfforts now underway (see

page 1)

-

The ﬁfimafy approach: of this guide; however, is to define a
curriculum for a wide clientgle of adult learners who want to

1m5r39é fﬁéif:eémﬁéféﬁéé in_ athematics.

~
[ 3 —

Grade 1é¥el equivalents and conventional course titles have
therefore been put aside for the purpose of this: gu1de
Instead the topics and learning tasks emerge from a general
aim and three broad goa1s established for the ABE mathematics
curricu1um, i. e., mathematics for: personal use, for career

needs, and. for transfer to further >dmcation.

- <

-
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The top1cs are first categorized according to learner goal,

~
OVERVIEW OF cu§§ECULUM AIM, LEARNER GOALS, AND TOPICS

* a survey of the, current state and future needs in ABE
Mathemat1cs (summaruzed in Part 2 ofvth1s guide);

direction from a field- based 5r§vihciai advisory

*|

committae; . v v )

<)

1ns+ructors

%*|

current trends in mathematics education.

i.e , Pevsona1 Career or Transfer. They are then subdivided
into sets of Funﬂamenta] and Application top1cs '

o —

are pqesented in detail in-Part } of-the gu1de

BN



, topics, tasks, and

- ‘ THE -CURRICULUM AIM .
’ _ is achieved by providing for adults to attain

7 ' LEARNER GOALS
’ ~ that may be broadly categorized as
Personal Career . Transfer
Goals " Goals '~ Goals -

‘The curriculum is divided into
corresponding sets of

: TOPICS _ )
that in turn are classed as _
Personal - . _Career .. Transfer

and divided 1nto two levels
Fundamentals and Applications

I "

Thus there are six sets of topics from
W'ﬁ‘iéﬁ to bﬂ‘“d a iﬁéthéiﬁétitg_tdurgé'

Personal Math - Career Math Transfer.Math
Fundamentals Fundamentals Fundamentals
Personal Math Career Math Transfer Math
Applications Appiications Applications

- ; . For each set of fbpics, the curriculum guide identifies

LEARNING TASKS and RESOURCES

. ——
e ——
.
- -
_ e

- [

- a o I [ —
T
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- CURRICULUM AN - -

The aim is to éﬁ?Bié adult 1éarﬁer§ to acquire the
mathematical knowledge; skills; and strategies needed to

atta1n persona] or career goa]s and/or- transfer to further

educat1on . : (-

LEARNER GOALS
Personal: Acqu1re the competence in mathematics required
for personal use in the spc1eta1 roles of fam11y member ;
consumer, community member, and citizen: '

Career: Acquire the competence in mathematics required
for career use in the societal roles related to work.
Transfer: Acquire the competence in mathematics required
for transfer to further educational study in the societal

role of 11felong learner. ' -




ToPics

- (PF)  Personal Math Fundamentals

PFi: Hhole Numbers

PF2: Decimals:

PF3: Fractions ,

PFa4: Metric Measurement

PF5: Percentages T
PF6: _ Tables,; Graphs and Charts
PF7: talculators

(PA) Personal Math Applications

PAL: Bank Accounts
PA2: _Budget ,
PA3: Cash Transactions
PA4: Consumer Credit
PA5: ~ Housing
PAG:- Travel -

"~ PA7:. Transportation_
PA8: Home Renovation
PA9:. Insurance

PALO: ‘Pay Chegues

PAll: Income Tax

PAl2: Property Tax

PA13: Utilities

- -
s




(CF) Career Méiﬁ Fundamentals

CF1: ~wbg]ngumbers

CF2: Decimals_

CF3: Fractions

CF4: Metric Measurement

CF5: -Formulae -

CF6: Ratio and Proportion

CF7: Percentages _

(CA) Career Math Application

CAl: Numerical Da;gfi o

CA2: - Geometry - Lines and Angles

CA3: . Geometry - Circles and Polygons

CA4: - Plane Figures - Basic Measures

CA5: Solid Figures - Basic Measures

CAb6: Pythagorean Theorem

CA7: Right Triangle Trigonometry

CA8: Geometric Construction

CAS: Profit and Loss = -

CA10::  Simple and Compound Interest

CAii:  Discount and Commission

CAl2: . Payroll. '

CAl3: Statistics . ' o
CAl4: Plane Figures - Linear and Area Measurement
CAlS: Solid Figures - Surface Area and Volume
CAlb: Trigonometry :
CAl7: . Advanced Constructions .

CAl18: Advanced Interest and B1scount

CA19: - Compound Interest and Annuities h




TF1:
TF2:
“TF3:
‘TF4:

TF5:

TF6:

TF7 :

TALl:
TA2:
TA3:
- TA%:
TAS5:
TA6:
TA7:
TA9:
TA10:
- TAll:

(TF)

(TF)

TA8:

‘Transfer Math Fundamentals

" Properties of the Number System

Rational Numbers and EXponents
Polynomials
L1near Equations

Systems of EquationS/

.Quadratic Sentences

Transfer Math Applications

Polynomials and ﬁétionai Expressions
Radical Expressions

Quadratic Sentences

Systems of Equations
Trigonometry - Basics
Imaginary and Complex Numbers
Conics o

Exponential and Logarithmic Functions

Polynomial Functions and Graphing Technigues.

Sequences, Series and Binomial Theorem

Trigonometry - Advanced -

&

¥
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ABE MATHEMATICS CURRENT STATE AND FUTURE NEEDS
Institutions throughout British Co]umb1a offer instruction in
.mathematics in a var1ety of forfis and at a ‘number of - 1evelsf
Mathematics represents a maJor component of most Adu]t Basic
Educat1on programs from Level 1 through Level 4, ,college
preparatory, and adult secondary comp]et1on. Courses- are
offered at central campuses; at isolated satellites,; and
through distance learning: They are often vailable both day
and night, and for both full= t1me or part t1me 1earners
Instriction may be by conventional ciassroom lecture/
demonstration methods, by individualized tutor1ng and

1earning 1aborator1es, by a se]f paced modular. method, or-by

While a review of current course offer1ngs in ABE mathematics

‘revealed this~ d1ver51ty, it also d1sccvered a need for
definition and clarification of. the common ground in the
curriculum. A recurrent theme v01ced by pract1t1oners was

the need for a c]ear]y def1ned prov1nce w1de curriculum that
woild provide guidance in d1scusS1ons and dec1sions about

~course content, standards, cert1f1cat1on, transfer of student
cred1t! and genera] program- art1cu1at1on and co—ord1nat1on

A broad]y based adv1sory comm1ttee 1nc1uded representat1ves
from co]]eges schoo] d1str1cts, and both the post secondary

adv1sory committee prov1ded proJect gu1de11nes and rev1ewed
major - drafts. A field review panel from seven colleges and




a large school d1str1ct program prov1ded Spec1f1c feedback on
curr1cu1um content espec ally regarding the arrays of
1earn1ng tasks and resources (The membership of these

guide) . Also valuable were the suggest1ons of 15
part1c1pants in an instructor's workshop held 1n €o0- 0perat1on
with the Adult Basic Education Assoc1at1on of Br1t1sh
Columbia in March 1983

common to these d1scuss1ons were several fam111ar curr1eu1ar

quest1ons

* What should be the aim of ABE mathematics instruction?

*__What use is mathemat1cs to the ‘adult learner?

* What topics should be inciudedﬁin an a&hit_métﬁémétiés
curriculum? | '

* -Hhat 1s the- most useful way to array these top1cs in a

are the broad answers to these quest1ons, as
gvelopment team interpreted them in the

the curriculun
course of their work.

of a curr1cu1um revision effort. While it is a general
statement; this aim is bu11t around. six key words the

e _‘_____‘_“__*\.7_}4 S _ .



know]edge, sk111s, and strateg1es that const1tute ‘the
A d1sc1p11né of mathemat1cs, and the personal, career, and
. transfer goa]s of the 1earners Thus, the aim of the

curr1cu1um is as fo]]ows

”to'enable adu]t learners to acqu1re the mathemat1ca1
knowledg skills,; and strategies needed to attain

persona or ‘career goals and/or transfer to further
education"

What usa is_ﬁathéﬁatié§ to the adult learner? .

past ]earn1ng and exper1ence) in an adult educat1on context
is capable of almost infinite; and very individual,
_variation. A group of 30 adu]t iéarnérs could read11y attést

- for them. Yet a curriculum deve]oper seeks to categorIze
these actual or potent1a1 uses 1n some way to guide
curriculum des1gn If the de51gn and content d1rect1y
reflect adult learning needs, then the resulting curriculum
w111 11kely d1sp1ay the characteristics of adult 1nterest
re]evance pract1ca11ty, cha]]enge, and:flex1b111ty.
The approach taken in several current provincial curr1cu1um
development prOJects (1nc1ud1ng the ABE. Eng11sh and

_ Communications Curriculum Gu1de, the ABE_ ScJencemﬁurrlculnm
Guide. and the (ESL) English for Work guide once again proved-

- to be a useful organ1zer The approach is outlined in a
work1ng paper on curriculum development in ABE (B.C. M1nistry
of Educat1on 1983); which. ana]yzes adu]t 1earn1ng needs in

the context of s1x societal roles.




.i' . .

. '
These are the roles defined for the purpcse of curriculum
development and design. . S

— B
Family Member - .
Consumer S
‘Community Member
Citizen - T
Worker ..

Learner

In each of these life roles, adults continually face a range
of developmental tdsks, often looking to the education -
systems for Tééfﬁ?ﬁﬁ opportunities. jﬁéf? expressed learning
needs reflect not only their own interests, but alsc the

changing expectations of society. ' S
The role of learner.is particularly critical. It may serve _
as an adjunct to one of the other roles; moreover, it may
also set the .context for an individual's fundamental desire
’ . for personal growth and intellectual development,
independently of other social role expectations.

_For. the purposes of this curriculum guide, it was found
 practical to consolidate the learner goals into three
categories: |

Personal: Acquire the competence in mathematics - _ .
required for personal use in the societal roles of family

‘member, consumer, community member; and citizen:

— Al

Career: Acquire-the competence in_mathematics required
for career use in the societal.roles related to work.

Transfer: Acquire the competence in mathemat
required for transfer_ to further educational
O societal role of lifelong learner. .

study in the

These three learner goals provided a key dimension in the
structuring of the topics and learning tasks subsequently
' selected for inclusion in this draft of the guide: .

o

T T L. R2
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Hhat topics shou]d be inc]uded 1n an adult mathem tics
curricu]un?

A number of recent studies in Br1tish Columbia, as well as a
series of federa] Canadian studies and a major United States
ABE prOJect p 0V1ded a rich base of 1rformat1on on potential

mathemat1cs content and ways it m1ght be organ1zed The B.C.

Grinder (1983). Ny -,

Owen 1dent1f1ed the mathemat1cs and science knowledge and
skills required by adult students prior to entering trades
tra1n1ng at the Jancouver Vocational Institute.. Grinder -
surveyed in deta11 the m%themat1cs competence considered
prerequ1s1te to vocational programs at Caribo East
Kootenay, Okanagan and. Selkirk Colleges. He isa determined
whatusk111s were actua]]y taught or reviewed in Eaéfvareéug

o~

—

vocational programs themselves.

to define those 'generic' sk1lls that were the- common"
requirements of occupations in Canada. i '

in'cbﬁtrast td the fdregdtng reséarch that focussed pr1mar11y

Performance Leve] study in. the Un1ted States (Northcutt
1975) identified Spec1f1c computat1ona1 skills and prob]em-
solving strategies needed by adults seek1ng to funct16n a
effect1ve1y and 1ndependent1y as consumers,'community

-

members; and citifens: . I p
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'Essentia] a]so to the deve]opment of th1s gu1de were tw Réy

Educatjon? 7the current Mathemat1cs Years 1-12 Curr1cu1nm -
" Guide (i978) and. the extens1ve repOrt on the present state
and future d1rect1ons of the .§chools curriculum. descr1bed in

the Bsﬁig,Mathemat1cs Assessment 1981. »

: Thé'réSEitfng topies of Stﬁdy; subsequently expanded into
specific learning tasks, ére summarized on pages 8 to 10 and
provided in detail in Part 3 of this guide.

topics in a

(1]

‘What is the most useful. way to array thes
curriculum gufde? -~ - -

-~ The:major decision made; in response ‘especially to requests

from the field for scope and f]ex1b111ty,-was to adopt a
'bu11d1ng blocks' approach to curricul um des1gn The top1cs

and component tasks were categorized, f1rst “according to.
1earner goal; and then estab11shed as e1ther 'fundamental' or

E ‘application'. This orééniiiné framework and a useful

overview of the who]e curricul uf gu1de are presented in

graph1c form on page 6-

It merits repeating that this guide represents an
. ‘intermediate stage in what shou]d be a continuing cycle of
T — qurr1culum development and revision. Uf a]] per1ods of/the
y—of adu]t education, the current era is the one least

= &

amenab]e to cur <cula set in stone.
ST ;
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B‘SIGN OF PROGRAMS AND COURSES
: - : o

ah*s sect1on out]hnes an approach to the des1gn of programs
and covrses that .may be a usefu] po1nt of departure for
jnstriuctors or ‘departments as they rev1ew their mathemat1cs
curriculum. First, .sovie terfis cﬁmmonuy used (and frequently
confuved) in curriculum planning are defined. Then a
s1mp11f.ed program de51qn mode] is presented and exp1a1ned
The sect1on is f011owed by a number of representat1ve course

aepartment S mathemat1cs program o - . S

Definitions - o

&

~The following definitions are 1arge1y der1ved from Pratt
(1980) and Geod (1973) - Pract1t1oners seeking further -

‘profess1ona1 background know]edge and spec1f1c procedures for |

ra

basic text.a rich source :of 1dea§;m
. ey -

7 ﬁééig?; a deliberate process of dev1s1ng, planning, and

selecting the elements, techniques, and proeedures ‘that

const tate some object or endeavor

a

Ciurriculum: an organ1zed set of formal edyucational
‘ intentions _ , e .«

Ol
=h|

Program: a set of courses designed to meet the stated aim
.a curriculum : : .

Course: - a set of. topics that have been determined to meet

: the goals of learners = ‘ -

Topic: a major subdivision .of a for’ the purpose of
i1ntegrated study, synenym for of study, or a
theme : o - s

[+ AN o NI
e
[ =3 =3
=13
-
‘eI

Learn1ng Task a descr1pt1on of what a'gerson,should be able
! to do® as a result of learning; synonym for 1earn1ng

obaect1ve

o4
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A Simplified Progran DesignMadel

The f0110w1ng mode] of program (or course) design is

presented as one approach that a department, or even an -

indlvidual instructor, m1ght adopt to work through the steps

of the plaaning process. It consists of four steps.

WHO? |—=»] WHATZ|— "5 HOW?| ¢ _
R S S 4
B ~_ FEEDBAEK
- r T ag
o R .
step 1: dHo? - ' o
| R

Estab]ish who 1s go1ng te reee1ve 1nstruct10n and who is

1.1 Who are the iéérﬁérsf Consider information such. as
following: ‘ oo T

Age range and sex distribution of the learners --

*:
W note any predominant groups }
* Eareer expectations. What are 1earners éaréér

goals? Will they change? _ . ;

* Motlvation factors Why has each learner enro]]ed?
What type of sponsorship or financia] assistance has

" been made available?

I



*. -Further training opportunities. What is available »
fcr learners when they have met their 1mmed1ate go«]s
in mathematics? j -

Preferred 1earn1ng sty]es of students.

Sk

as” the fo]]ow1ng -

* Background and experience of instructors in o .
mathematics“teaching. -

;_* ‘Preferred teaching methods and styles of

instrugctors: o o
* Backgrou y& and experience of instructors in adult
education: : ’
* Ppotential for us1ng other human: resources, such as
markers, aides, or vc]unteers. : ; NV
_ - , 2%
; \,

2: WHAT?
Establish the aim of the mathematics prcgram and the
dominant learner gba]s Any mod1f1cat1ons and

departures- from those articulated in the curr1cu1um
gu1de shou1d bé nbted and a consensus established among

,tep1cs 1nto courses.



Step 3: HOW?

Establish how the courses are to be offered;, considering key
variables §Qéﬁ as the following: ’

tocation; t1me,,and cest

Class size; or. 1earner—1nstructer rat1o,

Delivery method; _ ' - .
Learning resources; ' :
Professional resources; :
Student placement or course selection procedures,
Assessment of student progress;

Course completion or certification cr1ter1a,
Instriuctor evaluation;_ )

Course and program evaluat1on,

Curriculum revision process.

*‘w‘*‘w‘*‘*‘w‘w‘*f*‘*‘

fﬁe pracegg 6? prégram and course degign is a briticai

in.the-short ter.
. Step 4: FEEDBACK

Establish aigygtem to monitor continuously key aspects of the
ﬁgra&, such as’ the following: - ~

* Retiability and validity of the student placement
procedure; .
Success of céﬁﬁlet1ng é%qggnts at the naxt level of

study;

Potential and actiual. performance of 1nstructors,
Relevance of curriculum top1cs, -

* Effective use of all instructional resources.

L}
NI
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REPRESENTATIVE COURSE DESIGNS

They have been deve]oped to illustrate several ways this .
curriculum guide may be used in course p]ann1ng Each: course
design 1nc1udes a t1t1e and brief descriptions of purpose,

context, prerequisites, 1earn1ng topics, instructional
_method, evaluation and grading; and resources.

Three exampiés of ccurses éie ﬁfé?idéa one é6FFé§BBﬁ&%ﬁ§ to

curricu]um gu1de (see page 7)

Example 1 is "Mathematics for Personal Use” (Personal Goal);
Example 2 is "Mathematics for Career Use - ABE Level 3"
' (Career Goa])

~Example 3 is "Mathematics 12 for Adults® (Transfér Goal).
It is expected that the program .articulation process will
yield additional representative course de51gns Me anﬁh11e;
the following outlines will provide a model “Fmd- vorl
'for further deve]opment both w1th1n 1nst1tut1ons—

-L\
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Example 1: MATHEMATICS FOR PERSONAL ‘USE

(Learner Goal: Personal)

Purpose

deve10p Enowledge and skills of 1mmed1ate use to them in
their da11y lives:

On completion of the course;, participants will be able to:
* show that they have mastered the sk1lls of comﬁﬁtation
fiost often required of adulis” in soc1ety, and

* apply the1r mathematical knowledge and skills to pract1ca1
problems 1in which they are part1cu1ar1y interested; such N
as household budgeting, home buying, etc. C

N
N

Context

Skill in working with numbers is becoming increasingly
important in society, especially as-more technology is
1ntroduced In particular, an individual's ability to handle
major and minor changes in personal and family income or
expend1ture can have a direct effect on daily life. For most
adults; therefore 1t is essent1a1 to have a basic Competence

. with numbers and how to use them to understand and solve
problems ' )

This is a non-credit, self- 1mprovement course. Adults . who
are seeking careers 1n wh1ch mathematies has 11m1ted

Prérequisites

Some knowledge of the base 10 number system, whole numbers,
fractions, and de61mals is needed Students should have a

basic reading ability.

. -a- 30 -



Learning Topics

Suff1c1ent kanIédge and sk111 in the
: fol]ow1ng topics to be able to apply them to pract1ca1
personal situations.

PF1: Whole Numbers -

PF2: Decimals

PF3: Fractions |

PF4: Metric Measiurement | - ,

PF5: Percentages’

PF6: Tables, Graphs and Charts
PF7: Calculators

~

4Epl1cat1ons Appl1cat1ons of mathematics to selected topics

of personal 1nterest and need: Part1c1pants will choose
t0p1cs from the follow1ng

PAL: Bank Accounts

PA2: Budget

PA3: Cash Transactions

-PA4: Consumer Credit

PA5: Housing -
PA6: Travel ' ' g
PA7: Transportation

PA8: Home Renovation

PA9: Insurance

PA10: Pay Cheques

PALl: Income Tax-

PA12: Property Tax

PA13: Utilities

(Séé pages 42 to 54 for specific learning tasks )

-



Instructional Method

This course will be an individualized one: The study units
will feature self-paced mastery learning with tutorial help
as requ1red Self-tests will be available to help learners
dec1de which top1cs and tasks they need to study or review:
Each t0p1e will be mastered ‘to the learner's satisfaction
before the next one is begun Study groups will be set up
and co-operation between students encouraged Provision will
be made for people who want to work faster or more slowly.

Evaluation and Grading
‘Evaluation of learning will be based on a combination of
mastery tests (for fundamentals un1fs) and sel?-assessment

Resources

Instructors have developed 1nd1v1dua1 study units that may
be purchased or borrowed The fo]low1ng ‘texts will also be
made ava11ab1e :

Aéarker, Arithmetic: -

éoister, Mathematics in Life: - )
Erins, ABE Mathematics 2. :
Newton, Consumer and Career Mathemat1cs

[



Example 2: - MATHEMATICS FOR CAREER PREPARATION -
: ABE LEVEL 3 (Learner Goal: Career)

Purpose | S

This course is de31gned to prov1de adults ‘Wwith the

appartun1ty to develop the knowledge and sk1lls requ1red for
entry inte contemporary career, trade, vocat1ona],;techn1ca1;

~and other training programs:
Context

The ava11ab111ty of relevant educat1on and tra1n1ng is a
cr1t1ca1 factor in the economic well- be1ng of a community,
region; or nat1an t1kew1se, access to tra1n1ng
opportunities is essential for adults faced with an
accelerating rate of technological and social change. Most
people will have to retrain at 1east once during the1r
‘'working 1ife. This course is des1gned for those adults who
wish to train for a new career but who first need to develop.
or improve necessary mathemat1ca1 skills. A grade 16
'equ1va1ency certificate is a]so available on completion of a

specific number of course un1ts (see. 'App11cat1ons in this -
examp]e) :

tes

byl

Prerequis

The prerequisites for this course are knowledge and skills in
basic arithmetic: sufficient read1ng ab111ty to study from
standard mathematics texts, such as those listed in this i
examp]e (see 'Resources'). For many adu]ts, the fundamenta]s
of whole numbers, decimals, fractions, and percentages can
often be reca]]ed w1th the a1d of a brief rev1ew unit.

T e . -

@

Fundamentals: The following topics, each one a separate study
unit, review the knowledge and skills required for any career
application. : : :

33



CFl: Whole Numbers

CF2: Decimals_

CF3: Fractions

CF4: Metric Measuremént
CF5: Formulae

CF6: Ratio and. Proport1on

€F7: Percentage -

Applications: Students will choose applications of
mathematics in a number of areas relevant to their career
interest. This selection should be gu1ded by the specific
requ1rements for entry to part1cu1ar tra1n1ng programs.
'Thus, the number and select1on will vary between students:
Two sample course out11nes are provided in this example
(Sample Seleet1on i‘and 2). '

S e -

,-for this institution, a minimum
) of 8 units (iﬁ&iﬁ&iﬁg at least 5 app11cat1ons units) are
rggu1red for a Grade 10 equ1va1ency cert1f1cate..

Al Studéhts select a§§11cat1ons top1cs from this 11st.
CAl: Numerical Data : :
CA2: Geometry - Lines and Angles
CA3: Geometry - Circles and Polygons
CA3: Plane F1gures-— Basic Measures
CA5: Sclid figures - Basic Measures

- CA6: Pythagorean Theorem _ .

. CA7: .Right Triangle Trigonometry
-CA8: Geometric Construction
CA9: Profit and Loss
CA15: Simple and Compound Interest
CAll: Discount and Commission -
CAl2: Payroll : ?

‘§amp1é Selection 1: Career Goal - Office Administration
Fundamentals: Topics CF1 through CF7

Applications:. CAl Numerical Data
: ' CA9 Profit and Loss
CA10 Simple and Compound Iiterest
CAll Discount and Commiscion

- CAl2 Rayroll

- zs-' 34




Saﬁﬁié'Séieétion'é; *Career Goal - Carpentry

Fundamentals: Topics CF1 through CF7

Applications: €At Numerical Data
CA2 Geometry - Lines and Ang]es
CA3 Geometry - Circles and Polygons
CA4 Plane Figures - Basic Measures
CA5 Solid Figures - Basic Measures

CA6 Pythagorean Theorem
. CA7 Right Angle Triangle
_ CA8 Geometr1c Construction
Instructional ‘Method
This course will be an individualized one: The study units
« Wil? feature seif paced, mastery 1earn1ng Wwith tutorial help -
as requ?red Se]f tests w111 be ava11ab1e to he]p 1earners '

Each top1c will be mastered to the learner's sat1sfact1on

before the next one is begun: Study groups will be set up

and co- cperation between students encouraged Provis1on will
be made for people who want to work faster or more slowly.

_Evaluation and Grading

. Evaluation of learning is based on performance on er1ter1on—
" referenced tests taken at the end.of each unit of study .
Within each unit, students may also assess the1r progress
Aw1th self-scored tests Final grades are accumu]ated from
unjt tests. There is. no f1na1 -examination. A course

‘ comp]et1on cert1f1cate will 1ist specific topics mastered;

Resources
Basic Texts (avaiiabié on loan or may be purchased)

Boyce, Mathematics for Technical and Vocational Students.

Newton. Consumer and Career Mathematics.
Rogers, Mathematics for Trade and Industrial Occ_gﬁtjnns
. (Await1ng pu511cat1on 1984 ABE Mathematics 3.

Supp]ementary Texts (ava11ab1e in 1ab and ré§aufeé centre)

Bcisselle, Using Matheématics in Business.

Carman, Mathematics for the Trades. ’ o
Enns, ABE Mathematics 2. A 3 -
VAST 3 " Mathematics.

VAST 1’Mathemat1cs




‘Example 3:} : ﬂﬁTﬁEﬁﬁTiCS 12 FOR ADULTS
(Learner Goal: Transfer)
Piirpose B T | -
This course is para]]e] to. the Grade 12 survey course in the
- . provincial schools curriculum guide Mathematics 1-12 (1978).

It is specified as prerequisite for a number of post-

secondary co]]ege and'1nst1tute programs.
Edﬁteit

cMany adults who p]an to transfer from the adult bas1c
education program to a un1ver51ty degree techno]ogy
diploma, or similar program will ?éﬁﬁife a thorough )
background and appropr1ate certification in mathematics at
the,]evel outlined ‘below: Emphasis, therefore, will
be on a sound understanding of mathematical é6ﬁéeﬁt§; theory
and preparation for further study, espeC1a11y in a scientific
or techno]og1ca] field: :

Prerequisites

Prerequ1s1tes 1nc1ude Mathemat1cs 11 or equ1va1ent or
- demonstration ‘of appropr1ate level of knowledge and skill on
a placement test.

Learning Topics

: The course is divided into two parts; 'Review' and

'Extension’. A1l topics are selected from the Transfer
Applications section of ‘the guide (see pages 91 to 101):

fB@; Systems of quat1ons

TAS5: 'Tr1gon0metry Ba51cs

- 30 - 3 .




Extéhsibhs ' : : —

TA6: Imag1nary and Eomp]ex Numbers

TA7: Conics . ,
. TA8: Exponent1a1 and . Logar1thm1c Functions

TA9: Polynomial Functions and Graphing Techniques
"TA10: Sequences; Series, and Binomial Theorem
TAll: Tr1gonometry Advanced

Instructional natna&g .

bas1s In add1t1on small groups will be established to work
'as'study teams. These teams will meet once a week to d1scuss
areas cf common interest and to share idéas Each team will

Ev i jation and Grading

hStﬁdy of éaéﬁ topic will be followed by a comprehensive test.
Results will provide feedback to.the learner on those topics
that have been mastered and those that require add1t10na1
study ; N : '

proaect The f1na1 examination will be worth 86% and the
special proaect will beé worth 20% of the -final grade: Letter
grades will be assigned as follows:

A 86% - 100%
B 76% - 85% -
C 66% - 75%
D 60% - _65%
F. Below 60%.
Resources. : : ) -

‘Basic Text

Keedy; Algebra and friéqnbmétry. ) -

Supplementary Text _

Dolciani, Algebra and Trigonometry: Book 2.

- 31 e
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MATHEMATICS FOR PERSONAL US3E

Quick Index of Learning Tasks and. Rescurces
Page
(PF) Personal Math Fundamenta]s
PF1: Whole Numbers . - " 36
PF2: Decimals 37
PF3: Fractions : - : 38
PF4%: Metric Measurement . ) -39 ‘
" PF5: iPercentages ) , S - 340 -
PF6: 'Tables,,Graphs and €harts S 31
PF7: Calculators o, ' , ‘ 42
(PA) - Persona] Hath App]ications,
PAI; Bank Accounts . : oo . - 43
PA2: Budget - S I 44
" PA3: Cash Transactions : ' - 45
-PA4 : Consumer Credit : S . . 46
PA5: Housing - . S
PA6:  Travel 48
PA7: Transportation - . o 49
PAB: Home Renovation ' 50
PA9: Insurance : ' . - 51
PA10:  Pay Cheques i P .7 K2
PA1l: -~ 1Income Tax - ' ' 53
PA12:: Property Tax , : : ‘ o 54

- PA13:  Utilities . | .. 55
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PERSONAL MATR FUNDAMENTALS

Personal Math Fundamentals 1: Whole Numbers

Tasks _
PF1:1 Add whole numbers, us1ng a ca]rulafor to verify

7 answers. .

- .P;%n2 Subtract whole numbers’; using a cé]cu]ator to verifv
_' answers. : _
PF1.3 Read and write who]e numbers to the bii]ﬁons 61&éé,
" and_reconize truncated ways of writing large
. numbers (e.g. 2 billion, 45 millién)'

PF1.4 Mu1t1p1y wh oie numbers with 2 maximum of 3 diéifs ?n
~ s the multiplier, us1ng a ca]culatoﬁ to.varify ~
i : answers S _

4

7D1t1de whole numbers with a maximum of three digits

PF1.5 t
' in the divisor, using a ca]culator to verify ¢
answers. . .
PF1.6  Round off whole numbers to the nearest ten, hundred,
" thousand, hundred thousand, and million. S
PFL.7  Find an average: - _
PF1.8 Solve basic prob]gmsszfgrj;jngfa[jgh@efi
: sentences, app1x1ng a consistent strategy
. - - - ¢
Resources i . e '
Bark??/,Arithmetic Cﬁéﬁié3 1 .

Bo]ster, Mathemat1cs ?ﬁ!Liféf ChéﬁLer/i 3. _

'Enns, ABE Mathematics,z;,Units 1-4.

9

VAST 3 Mathematics; Unif
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_Personal Math Fundamentals 2: Decimals |

Task

7Y

PF2.1  Add decimals, with concentration on,money and
A measuremént; using a calculator to verify answers.
subtract decimals, with concentration on money and -

w
-n
N.-
N

measurement; using a calculator to verify answers.
_ . S 7‘“,\ 77777 L o ) :
PF2.3 Read and write décimal numbers appropriate to
- " personal use; I
A place, using mainly examples of money and
- measurement.

* PF2.4 Round off "decimal numbers to the ten-thousandths

PF2.5 Multiply decimals as appropriate to personal
situations,; using a calculator: v

PF2.6 Divide decimals as appropriate to pérsonal
situations; using a calculator.— -

PF2.7 Solve basic problems involving decimals by writing
arithmetic sertences, applying a consistent
strategy.- .

Resdurces

Barker, Arithmetic: Chapter 4.

Bolster, Mathematics in Life: Chapters 4-5.
Enns, ABE Mathematics 2: Units 7-8.

Novak, Arithmetic: Cheper 4.
u




@

' personal.

Math Fundamentals 3: Fractions

fractions with denominators of 1, 2,

Read and write
; 4, 5, 8, 10, 15 20, 25 32, 50, and ‘100.
PF3.1.1 Identify a fractinna] number: 5

‘% as a part of a whole number;

PF3.2
PF3.3
PF3.4

PF3.5

PF3.6

PF3:7

 PF3:8

PF3:9 :

.Nrite e

* as a part of a set;
* as a comparison of two numbers- by division;
* as onc with a numerator and a denominator

PF3.1.2 ldentify common, proper, improper, and
mixed fractions. : -

PF3.1.3 Change mixed numbers to improper fractions. "

Reduce fractions to their lowest terms.

Find tne product of two or more commonly used
fract1ons or mixed numbers .

Find the quotient of two commonly used fractions or

mixed numbers

uivalent fractions for numbers

u having
ion (e:g: 1/10 = 107/100; 374 =H75/1eei;

r"Lﬂ

applic

Find the difference between two commonly used
i

fractions or mixed numbers:

Convert ~commonly used fractions to: decima]s, and
vice versa. i

Solve practical problems by writing arithmetic

‘sentences involving fractions,; applying a consisfent

strategy.

- Resources

garker, Arithmetic: Chapter 3.

Mathematics in Life: Chapters 7-.

Bolster;
“Enns, ABE Mathematics 2: Units 5-6:

Novak, Arithmetic: Cﬁébfer 3:

VAST -3 Mathematics: unit 2. e
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Personal Math Fundamentals 4: Metric Measurement

Tasks

PF4:1  Identify commonly used SI units of linear
measurement, mass and capacity; their prefixes -and
abbreviations. :

PF4:2 ° Change commonly used metric units of one
denomination to units of_another denomination
(e.g., change‘l1.5 L to 1500. mL).

PF4:3 . Measure and calculate the linear diﬁéﬁéiéﬁ§”§f"
common geometric figures; such as the rectangle,
square, and triangle. :

PF4:4°  Measure and calculate the linear dimensions of the

: circle such as the radius, diameter,; and
~ : circumference i '
PF4.5 Measure and calculate common examples of mass
- -(weight)

PF4.6 - .Measure and calculate common exampiég of capacity
(1iquid meas re) o

PF4.77  Solve practic él prcblems in metric méésuréméﬁt.

Resources ‘

Barker, Arithmetic: CﬁéﬁEéF 7:

Bolster, Mathematics i -

Newton, Eonsumengandgﬁaiéé£4Maihemat1cs Cﬁépféf'3.
Novak, Arithmetic: Chapter 7.

£l
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vice versa, using a calculator.
{e.g., 28 is what percent of 35?),
calculator. '

PF5.3 Find what percentage one number is of another number
‘ u

PF5.4 Find a percentage of a number (e.g., find 18% of
4.85) using a ‘calculator. . : ,

PF5.5  Solve practical problems using percent operations
including rate and amount of increase (e:g., mark-

up, taxes, salary increase, commission, simple
interest);-rate and "amount of decrease (e.g.,
discount, depreciation, pay-cheque deductions). A.

consistent strategy will be used to determine a.

solution, and calculator employed for computation-

- and verificatioh;

Resources

Barker, Arithmetic: Chapter 6-
Bolster;, Mathematics in Life: Chapter ii.

Novak, Arithmetic: Chapter 6:
'VAST 3 Mathematics: “Unit 5.

S
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Péiéiﬁéi.ﬁath-?uﬁdéméﬁtéis 6: TéSiéS;AGFiBﬁé, and Charts |
Tasks | | '
PF6.1  Recognize the value of representing and interpreting

mathematical data by tables,; graphs, ur charts.

PF6.2  List and categorize instances where tables, graphs,

and charts may be used effectively to store,
display, or retrieve information (e.g., maps, square

. root tables; income tax tables; height/weight
charts). : : -

.PF6.3 Read specified data.from 1ine graphs, bar graphs,

circle graphs, and pictographs-
PF6:4 Draw line graphs and bar graphs representing a set
of given data. - :

PF6:5  Calculate percent of the whole for a given set of
appropriate data, and draw a circle graph based on
the data. :

5

PF6:6.  Use map co-ordinates to locate points on various

maps, e.g., city street maps, provincial road maps.
PF6:7 - Use the scale of maps to estimate distances between.
places. :

PF6:8 ° .Recognize that information displayed graphically may

be intentionally or unintentionally distorted by use

of different scales. :

PF6.9 Distinguish between (a) graphs that show.a causal
relationsh’p (e.g., electrical resistance of a wire
in relation to its diameter),; and (b) graphs that
indicate no causal relationship (e.g.; change of

*ﬁbbdlation_oqer a period of time).
Resources - o
Bolster; Mathematics in Life: Chapter 12. : |
Newton, é6ﬁ5ﬁﬁé£43ﬁagﬁiiééiﬂMéiﬁéméti;s: Chapters 3 and 9.

VAST 3 Mathematics: Unit 9-:

1
o
[y

]

_
v




Personal Math Fundamentals 7: calculators
Tasks " - =

PF7:1 = Select a ca1cu1ator with features appropriate tofii
personal needs (e.g., special .function keys, metric
conversion, pr1nt1ng capab111ty)

PF7.2. Use a ea1cu1ator to- add, subtract, mu1t1p1y, and
i -divide. who]e numbers and decimals.

PF7.3 Use a calcuIator to convert any common fraction to a

decimal fraction; recognizing that many decimaI
. afractions must._be approximate vaIues el s

PF7 .4 Use-a ca1cuIator with percentage
PF7.4.1 Find n% of a given number. -
' (e.g. 5 7% of $19.95) - - S

PF7..4.2 Compare to quantities ty percentage:
. (e.g., 25 is n% of 95y

'n% (e g.; sales tax on item is 7%

cost of item is $19.95

total cost = 107% X $19. 95)

PF7.5 Appreciate that a calculator can save a great deal

of time and effort 1f used appropr1ate1y -

Resources

"na sﬁéejéic resource references are cited for this topic

Each calculator may vary slightly in operating procedure and

& -+ capability..- Many recent texts include calculator exercises.
'néfé It is recommended that the calculator be used as a -
‘tool for learning throughout the mathematics
‘curriculum. Appiications may be introduced at many
appropriate . "ints within most units of study.

- 42 -
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PERSONAL MATH. APPLICATIONS

Personal Math Applications 1: Bank Accounts

Tasks

PAL.1 ~Explain and compare the main features, advant tages
- and disadvantages of various bank accodnts (é g.;s
‘¢hequing, savings, daily interest)s .

PAL.2 Prepare deposit slips for a varifty of bank
accounts:

: PAi;é Write cheques or ﬁifﬁ&rawal forms as appropr1ate to
" ; an. account. - . S ey e

etic r 7equ1red for completion
uebook bzlances, bank

PAL.4 . Apply fundamental ari
of deposit slips, chegq

reconciliations; and interest payments.

Resources |
. Bolster, Mathemat eaaaféi 5. ,}
Newton, Consumer and Career Mathematics: Chapfer 5.

VAsr 3 Mathematics unig 5.




Personal Math Applications 2: Budget
Tasks ' |
PA2.1 ‘Distinguish the general categories of personal or
family income (€.g., wages, dividends, family
" allowance): - T
PA2.2  Distinguish the general categories of expenditure in
: a family or personal budget (e.g.; housing, . '
. utilities, health, clothing, food, transportation, -
emergencies). o o -
' PA2.3 _ Demonstrate at least one method of preparing a
' .. budget. '
PA2.4 Solve problems relating to budget preparation,
: ﬁaﬁégé?éﬁt; and analysis. (See also PA4: Consumer
Credit). ST :

'PA2.5  Prepare_budgets for different levels of income and
personal or family needs.
Resoirces

Newton, Consumer and Career Mathematics: Chapter 18.

VAST 3 Mathematics: Unit 6.



Personal Math Applications 3: Cash Transactions
Tasks S :
PA3.1  Find the cost of 'n' units of a commodity when the
o price of ‘one unit is known:-
PA3.2 . Find-the price of one unit of a commodity when the
o cost of 'n' units is known. S
PA3.3  Determine the price per given unit of a commodity
) when the commodity is sqold in different sized
packages. :

PA3.4 Verify a sales s1ip that includes more than one item

and sales tax at the current rate:

PA3.6 Detérmine the amount of discount and/or the net

price when the list price and rate of discount are
known. : : '

. PA3.7  Determine the rate of discount when the list price
and the amount of a discount are known:
PA3.8° Determine the amount of discount and the rate of

discount when list price and reduced price are
_ known. : ’ _
. PA2.9 Compare value between two discounts when the list
prices and discounts vary.

Resources

. Bolster, Mathematics in Life: Chapters 2, 3, 4, 10, and 11.




Personal Math Applications 4: Consumer Credit

Tasks- _
PA4:.1 Describe various tgpesqufcrggjgfp]gngilé g., open
: accounts, revolving credit, installment edit);
PA4.2  List the various sources of cgedit (e:g:, banks,
credit unions, loan companies, credit card T
- companies) . - i :
PA4.3 - Fill out an appl tion-for credit
PA4 .4 Explain the meaning of terms such as consumer
‘ -credit, credit rating, credit check, credit
reference, etc. '

PA4:5  ldentify types of credit charges and a ?ply ,j'

| mathematical skills to_.verify charges (e.g., f
sum, percentage, monthly ra*e, charge on unpa1d

_ balance) : :

PAG:6 Identify and describe factors af?ecting credit
costs, and apply mathematical skills.-to compute
costs {(e.g., service charge, rate oF ‘interest; lean

) . insurance; amount borrowed). g 7 -

PR4.7 Explain the opportunities and problems assec1ated
with consumer use of credit. _

Resources - o o . |

Boisselle, ematics in Business: Chapter 10.

- Bolster; Mathemajiss in Life: Chapter 11.

Newton, Consumer and Career~Maiﬁéméfit§: 6h5ﬁ£ér 6.

VAST 3 Mathematics: Unit 6.
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- Tasks
PA5.1 List and éxplain factors that should be considered
: before buying a home (e.g., length of stay in a
- community, financing, 16c5t16ﬁ3 nearness to '
schools). ' ' '
PA5.2  List and explain costs connected with buying or
: selling a home (e. .g., real estate fees, legal fees,
mortgage types:and influence of rates, taxes):
PA5:3 . ‘List and exp1a1n costs associated with owning a home
(e.g.; repairs;- upkeep, utilities; taxes,;
_ 1nsurance) : _ ‘ .
PAS .4 Solve prob]ems related to hgje ownership (e.g.
: : compute ownership costs, use amort1zat1onltab1 ’).
- PA5.5 List and expiain costs associated with renting a -
home (e.g. utilities, 1nsurance damage deposits).
PA5.6 Solve problems relating to utilities. (See also PA
R 13: Ut111t1es) :
PA5:.7 Compare the reTative costs of buying-a home and
renting accommodat1on
Resources

Boissei]e, Hsln94Ma¢hema$4csflnfBustness Chapter 10.

Newton, ﬁnnsnmergandgﬁareer4Maihemaxics Ehapters i0-12.
VAST 3 Mathemat1cs Un1t 6.




Personal Math Applications 6: Travel.-

Tasks
PAG.1 Use arithmetic skills to determine component and
- total custs of a real (or hypothetical) tr1p between
any two,poihts. _ :
'PAB.2 Solve problems relating to travel by railroad, bus,
plane or private autcmobi]e (e.g., compare tosts .and
‘time, compute average. Speed use timetables)
"PA6.3  Use arithmetic skills to determine best means of
' - trivel for various business or pleasure trips,
‘taking into account factars such as time, distance, -
purpose, and cost.
PAG .4 Convert Canadian dollars into foreign currency by
' using. appropriate exchange rate tables from a
neWSpaper.
Resources

Bolster, Mathematics in Life: Chapters 1 and 10:

Newton, Consumer and Career Mathematics: Chapter 9:
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~ Personal Math Applications 7: Transportation

 Tasks -
5 . . o -

PA7.1 ~ List and explain advantages and disadvantages of
buying a new or used vehicle. ‘ _

PA7:2  List and exp1a1n 1tems to consider when buying a new.

' ’ “or used vehicle (e.g.,; size; extras; f1nanc1ng,
operating costs). ) '

PA7.3 . List and explain factors that affect se111ng price'
of a new or used vehicle (e.g.,; mark up, .
depreciation, sales comm1ssion mileage, previous
‘ownership). _ .

PA7 .4 "List and calculate costs of pur'hasing a new or used
-vehicle (e.g., insurance, interest charges
operat1ng costs repairs). :

PA7.5 . Compare relative dollar va]ue of purchasing a new

and used vehicle.

-Resources

Newton, Consumer and Career Mathematics: Chapters 7 and 8.

VAST 3 Mathematics: Unit 6.




Personsl Math Applications 8: Home Renovatfon

'Ta%ks © _
PAB:1 - Measure accurately, using tape;or carpenter rule, t
determine needed information _in appropriate units,
- . iewgiifljnear measure for a fence; square measure-
. for ¢ pet paint or wallpaper; cubic measure for
' heat ; _
PAB.2 - Draw ‘to scale appropriate diagram of proposed «
renovations (e.g., floor plan for purchase of
carpet).
PA8:3 Estimate costs of renovations based on materials,
.time; and labor’
~PAB.4 Betermine the most economical way to finance a

cred1t purchases

. renovations, including-list of_ materials,; estimates
of all costs, and a comp]ete time plan.

T g
Resources '

PAB.5 Make a detailed plan for real (or hypothetical)

-éer Mathematics: Chapter 7.

; Newton, |
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‘Personal Math App ications 9: Insurance
" Tasks

PA9 .1 Explain, with examples, the concept of insurance as

a method of providing protection against losses

incurred as a result of death acc1dent damage;
unemployment,; etc.

List and explain factors 1nvo]ved in planning.
insurance coverage (e:g:, selection of risks to
cover; determining amount of insurance needed,

_affordab111ty of premiums):

R
p- NI
(Te]
N+

Understand and explain i
common insurance policie (e:gi, coverage,'

exclusions, deductible benefits, premium amount,
term of ﬁé]iey) S

©
3
o
W

Z

m\:\
—hl
Q!
n ¥
3
'Y
ad
-
o
:
n
' O
3
ot
na
-
:
]
(=
-ty
=1

1i-fe; whole 1ife, property insurance, auto

1nsurance d1sab111ty 1nsurance, unemp]cyment
iﬁsuréhCé)

PA9 .3 Explain different types of insurance (e.g., term

PA9.5 "  Solve problems involving the purchase of 1nsurance

in real (or hypothetical) situvations:

Resnurces

Newton, Consumer and Career Mathematics: Chapter 5:




Personal Math Applicativns 10: Pay Cheques

Tasks

PA10.1 Exp]ain, with examp]es, the d1fferences between
.. gross pay and take-home pay.

PA10:2 Identify on _a typical payro]] stub the various
: deductions from gross pay (e.g., income tax, CPP,
_ v YIC, union dues; medical plans; pension) and
= . éxp1a1n how they are calculated or determined;
PA10:3 Compute take-hofe pay when g1ven hourly wage rate,
‘ ) hours worked; and deduct1ons

PA1D.4 Identjfy possibTe voluntary deductions, and
B establish personal criteria for decisions about

them.

PAiﬁ.S,. Cofipute wages and income for different types of
payment methods, including straight-time pay,
overt1me pay; commissions, and piece .rates:

Determine the kind and amount of benefits or

coverage received from pay-cheque deductions:

©
P
[
T Q
N

PA10.7 Detail procedures for claiming benefits. -

Resources

Bolster, Mathematics in Life: Chapter 3.

_s2- 56




Personal Math Applications 11: Income Tax
Tasks:

PA11.1  Explain the reasons for income tax, how income tax

- dollars are used by various levels of government,
and the relationship of federal and provincial tax
rates. ' -

PA11:2  Identify various types of taxes other than personal
: income tax (e.g.; excise tax,; sales tax, gas tax).

PAL1:3  Explain the principle of graduated income tax rates. -
: and the way the rates work in practice.

PA11.4 . Distinguish between gross income, net income, and.
taxable income. ' :

PA11:5 Complete a TD1 taxaticn forii accurately, and explain
the reason for this form. .

PA11.6 Explain the principle and practice of §§ﬁﬁ§ﬁijpggme
- tax deductions:(e.g., personal exemption, married

exemption, child deduction; union dues, pension).

PA11.7 . Complete a real (or hypothetical) personal income
o tax return.
PA11.8  Determine f

amount of d

ederal and provincial tax payable;, and
ue payment or refund. ‘

Resources -
Newton,; Consumer and Career Mathematics: éhaptérs 4 and 13.

Set of forms obtainable from Revenue Canada office.




Personal Math Applications 12: Property Tax

used on property tax forms (e.g. assessed value,
real value, school tax assessment, mill rate}.

- PA12.1  Identify and explain with examples the key terms

PALZ.2 Verify a property tax bill when the real and

assessed values and mill rates are provided.

PA12:3 Detail procedures for appealing a property tax
bili. : _
- Resources

Néﬁf&ﬁ;‘Cﬁﬁéhﬁéigéiﬂgﬁiiééigﬁiiﬁéﬁiiitii Chapter 1i:




Personal Math Applications 13: Utilities
Tasks
PA13:1 Determine the cost of operating a variety of
electric appliances; given the rate of elzctricity
- consumption of each appliance and the rate por
kilowatt hour. : B :

PA13:2. Verify total billing for electricity, given meter
' rgadj?gs and rate per kilowatt hour {(including
taxes): _ :

PA13:3  Verify total billing for oil or gas when consumption

and rates are provided (including taxes).

PA13:4 Verify telephone billing given rental costs and
: Tong-distance billings (including taxes).

PA13:5 Solve problems relating to utility costs (e.g.,.

compare costs of heating by alternative methods).
Resource

Bolster, Mathematics in Life: Chapter 5.

¢




HATHEHATICS FOR CAREERS

Quick Index of Léarning Tasks and Resources

CF1l: Whole Numbers

CF2: Decimals

CF3: Fractions

. CF&: Metric Measurement
CF5: Formulae

CF6: -~ Ratio ‘and Proportion
CF7: Percentages

(CA) Career Math Applications

CAl: Numerical Data

CA2:  Geometry - Lines and Angles )
CA3: ~ - Geometry = Circles and Polygons

CAg: Plane Figures‘— Basic Measures -
CAS: Solid Figures - Basic Measures '
CA6: Pythagorean Theorem

CA7: Right Triangie Trigonometry

CA8: Geometric Construction

CA9: Profit and Loss -

CA10:  Simple and Compound Interest

"CAll: . Discount and Commiss1on

CAl2: - Payroll

CAl3: Statistics

CAl4: Plane Figures - t1near and Area Measurement
CAlS: Solid Figures - Surface Area and Vo1ume
CAl6: Trigonometry

CAl7: Advanced Constructions .

CA18: Advanced Interest and Discount

CAl9: = Compound Interest and Annuities



~CAREER MATH FUNDAMENTALS

Career Math Fundamentals 1: Whole Numbers

Tasks

CF1-

- CF1

CF1.
CF1.
_CF1.
CF1.
- CF1.

Resources

CF1.1
.2

3

m:, ~d. [« % 3, % £

‘Solve practical problems using the arithmetic of

Add whole numbers.

Subtract whole numbers.

" Read and write whole numbers.
- Multiply whole nufibers.

"Divide whole numbers.

Round off whole numbers.

Find an average.
whole nufmbers.

Barker, Arithmetic: Chapter 1:

Bolster, Mathematics in Life: Chapters 1-3.

Enns, ABE Mathematics 2: Units 1-4.

Novak, Arithmetic: Chapters 1-2.

VAST 3 Mathematics: Unit 1.



Career Math Fundamentals 2: néc1ma:§&
Tasks
CF2.1  Add decimals.

CF2. !

Read and write decimal numbers.

W N

CF2.
CF2. Round off decimal numbers.
CF2. Multiply decimals:

CF2.6  Divide decimals:

~ o o -1

CF2. Solve practical problems using the arithmetic of

dgcimal numbers.

Resources

e o -

‘Barker, Arithmetic: Chapter 4.

Bolster, Mathematics in Life: Chapters 4 and 5:

.

Enns, ABE Mathematics 2: Units 7.-8.:

Novak, Arithmetic: Chapters 4.

- 58 -




Career Math Fundamentals 3: Fractions

Tasks r
CF3.1. Read and Write Frééfiéﬁ§, including:
CF3.1.1 ids antify a fractional number
* as a part of {a whole,
* as a part of ja set;
* as a comparigdon of two numbers by
. division,
* as one wwth a_numerator and a denominator.
CF3.1.2 Identlfy common, proper, improper, and mixed
' fractions.
CF3.1.3 Change mixed numbers to 1mproper fract1ons
CF3:.2 Reduce fractions to their lowest terms.:
CF3.3  Find the product of two or more. frééfiéns or m1xed
' numbers. ;
CF3:.4 Find the quotient of two fractions or mixed
numbers.
CF3:.5 Hrite equivalent fractibﬁs
CF3.6 Find the sum of two br more fractions or nixed
. numders. : -
EF3.7 ‘Find the &ifference between two fract1ons s+ mixed
numbers: ‘ _ -
CF3.8 'EbﬁVéFE a-fraction to a decimal, and vice v.+.3.
CF3.9 - SoTve practical problems using the arithmetic ~*
- fractional -numbers:
Resources -
Barke¥, Arithmetic: Eﬁéﬁéé? 3.
Bolster, Mathematics in Life: Chapters 7 and 8.

Enns, -ABE Mathemat15542 Units 5-6.

t
Novak; Arithmetic: Chapters .3.

VAST 3 Mathematics: Unit 2.




| éafker;'hrithmetic: Chapter 7: CT

Career Math Fundamentals 4: Metric Measurement

Tasks

.CF4.1 ident1fy ‘the base SI. units of linear measurement,
mass; and capacity; their prefixes and
. abbreviations. .
cF4:2 - Change fietric units of one denomination to un1ts of
another denomination (e.g.; change 3 762 metres to
kilometres).
CFa.3 Measure and calculate the linear dimensions of
‘ common geometric figures, such as the rectangle,
square; and triangle (e.g., find the perimeter of a
square W1th side 17..5 cm). - .
CF4.4  Measure and calculate the linear dimensions of the
" ecircle, such as the radius, diameter, and
circumference. P
' CFa.5 Measure and calculate mass (we1§ﬁ£) -

b |

CF4.6  Measure and calcu1ate capacity (1iquid measure):

CFa.7 Solve practical probleme in metri

0|

measurement:

Resources

Bolster, Mathematics in Life: Chapter 6:

[AS N

Newton, Consumer and Caree ice: Chapter

Novak, Arithmetic: Chapter 7.



Career Math Fundamenta]s 5: Formulae

Tasks
CF5.1 Ee??ﬁefghe signs, symbols, and terms. used for
oxdering' (e.g., ¢ , 5 ; =; etc.); ‘grouping’
(e 77777 [tHl, etc.); and the mathema;]cal
- ope at1ons (e.g. +; -, X; ete.) used in
..manipulating formu]ae
CF5.2 Define an unknown number, by su1tab1e"1§§§§r70r
- symbol (e-g., let the length of the distance around
thit circle be represented by C).
CF5.3 Translate a_ word problem into equ1vg1gg;fi
" mathematical form, or reverse this process.
CF5.4 Solve examples by using the rules for the order of
operations.
é#é,s Evaluete a formula by subst1tut1ng designated values
for the y§r1ab1es (e ; find the value of d h when
d is 84 and h is 144) .
CF5.6 Define an equation 2¢ a statement of equality
, - betwnen two mathematic al expressions separated by an
‘equals' sign: .
CF5.7 - Solve first degree equations in_one var1ab1e7by
. using one or more of the fo]Tow1ng techniques:
* collecting 1ike terms, |
* removing grouping symbolsg T
* appiying the appropriate 'reverse operations'
-axiom(s). : :
CF5.8  Manipulate formulae to isclate the required
variable: L :
Resources _ -
Carman, Mathematics for -the Trades: Chapter 6.
Roge. s, Mathemailcgignr Trade and Industr1a1 ﬁﬁeupaxlﬁﬁé
- Chapter 10.

VAST 4 Mathematics: Unit 6.




fasks ,
"'CF6.1  Define and represent ratio as the simplest Form of

the relationship between two numbers or quantities:

CF6.2  Solve examples using direct and inverse ratio,

including gear ratio, roof pitch; probability; etc.

CF6.3  Define and represent proportion as a statement of

equivalence between two ratios:
. I's

combined proportion to find the unknown term in

CF6.4 = Solve practical problems, using direct, joint, and
| scale drawings, unit cost, motion, recipes,
mixtures, etc. :
Resources

%
o
=0
[-'2
oI
ot
[ B
3
w

Barker, Ar:thmetic:
Novak, Arithme
Rogers, Mathematics Ffo
' Chapter 11. -

dustrial Occupations:




Career Math Fundamentals 7: Percentages
sk '

CF7.1 Read and write percentaqes.

CF7.2  Change a percent into a decimal or a fraction,
vice v .

a

and

CF7.3  Find what percent one number is of another number
( 3 o

28 is.what percent of 357). :

CF7.4  Find a percentage of a number (e:g:; find 18% of

4.85). B
CF7:5  "Find an-unknown number when a percentage of it

known (e.g., 85% of what number is 695?).

[e,Y

CF7.
. including:
* rate and amount of increase (e:.g:;
salary increase; commission; simpl
etc.) : '

* rate and amount of decrea
depreciation, pay-cheque

e (é.g., discount,
;

S
deduction; etc:)

,*‘

How much would have to be invested at 7% per

in order to receive $580 interest annually?):
Resources: - )
Barker, ﬁiiiﬁﬁéfiéi_tﬁééiér 6. _
‘Bolster; Mathematics in Life: Chapter 11.
EﬁﬁS;.ABEgﬁﬁiﬁéﬁiiiiéféi Units 9-10.
Chapter 6.

Novak; Arithmetic:

“VAST 3 Mathematics:

¢

is

SSiﬁéfpracticai ﬁ?bb?é@s using percent operations

unknown base amount, when both the rate and the
amount of increase or decrease are known (e.g.; .

year -



CAREER MATH APPLICATIONS

v

- career Math Applications 1: Numerical Data

Tasks - ‘. T 1 | s

'CAl.1 - Determine thke common measures of central tendency of
data (mean, median, mode) and range. ~

s _ . o . L

CAl.2 Read, interpret, and construct graphs representing

' numerical data (e.g., pictograph, horizontal bar;
vertical bar, divided bar, multiple bar, line graph;
: circle 'g'ré'p’h).
CAl.3  Solve practical problems using measures of central
. tendency and graphs. = .

Bolster, Mathematics in Life: Chapter 12.

Newton, Consumer and Career Mathematics: Chapter 3.

VAST 3 Mathematics: Unit 9:

 NOTE: For more advanied work, see 6A13:-Statistic§}/a




Career ﬁath-ﬁﬁpiicatiéﬁé_éi Geometry - Lines and Angles
¢ ° Tasks ) '
- CA2.1 ldentify, define, and use standard geometric terms

and notation as applied to lines and angles (e.g.,

point, segment;, line AB, vertex).

CA2.2  ldentify,-define, label, measure, and draw.different

kinds of lines {(e.g., straight, vertical, )
horizontal, parallel, perpendicular, transversal, .
oblique). _
CA2.3 Identify, define; label, measure, and draw different
kinds of angles (e.g., acute, obtuse, straight,
reflex; right; corresg-naing, vertically opposite,

internally opposite; complementary, supplementary) .
- Resources

Bolster, Mathematics in tife: Chapter 16.

~ Carman; Mathematic:

~_Novak, Aritkmetic: Chapter 8.

Rogers, Mathematics for Trade and Industrial Occupations:
Chapter 12. , T - _

VAST 3 Matﬁématiés: Unit 10..




el

Career Math Applications 3: Geometry - Circles- and
Polygons ’ .

Tasks

CA3.1 Identify, define, and use standard geometric terms °

" and notation as applied to figures
{e.g.; circumference, triangle, hexagon) .

CA3.2  ldentify, define, label, measure, and draw different

kinds of triangles, and deductively determine the
measure of their sides .and angles f° g., scalene,
right;, acute; obtuse, 1sosce1e;, equilateral

cengruent; s1m11ar)

CA3.3 Identify, define, label measurs, and c¢raw different

kinds of polygons,;_and deduct1vr5y det2-mine the
measure_of their sides and angles (e: ,,gfsquare,

rectangle, rhombus,; trapezcid: :a:hié ogram,

pentagon, hexagon, ﬁdlygdh{.'

. CA3.4 ldentify, define; label, measu-, and draw the

circle and its parts (e.g., cuuire, radius,

diameter, c1rcumference arc. chord, central anqgle:

Ségméﬁt;,sector)

Resources

Bolster, Mathematics in Life: Chapter 17:

carman; Mathematics for Trades: Chapter 7:

Novak, Airithmetic: Chapter 8.

- Rogers; Mathematics for Trade and Industrial Occupations: '

Chapter 12.
VAST 3 Mathematics: Unit 10.
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‘Piane Fiqures - Basic
Measures B

Tasks

CAgd.1 Identify and def1ne area as the measurement of the

surface of a figure in appropriate units.

CAd.2 - Calculate-the areas of circles and polygons and the

linear measure of thzir constituent parts (e.g.

calculate the areu, the base, or the height of a

triangle given two of tihe measures).

linear measurements of triangles,. squares,

¢ 7 CA4.3 Solve ﬁiééfiééi probiems 1nvolv1ng area and 1nherent

rectangles, parallelograms, trapezoids, circles.

Resources

BaFEéF,

- NdVék; Arithmetic: EﬁébféF 8.

" VAST 3 Mathematies: Units 8 and 10:

NOTE: For more advanced work; see CAl4: Plane Figures -
Linear and Area Measurement. |




Gareer Hifﬁ Applications 5: Solid Figures - Basic

CR5.3

CA5:4

“to and from_ unitg uf CapL -ity

Measures

Identify,; define. label, and draw different Einds of
solid geometric $ jures (e. g:; cubes, rectangular _
sol1ds, cylinders; spheres) .

Identify, define, and ca]cu1ate the 'surface area of
geometric solids 1 appropr1ate units.

Identify ant def1ne volume as the measurement of the
space ~n:!:.ed by the geometric form given in
appropr.aa units.

Calculave the volume of geometric solids and the

(e.g., calculate the zrea of the C1rcu1ar base; the
he1§ht, or the volume of a cy11nder given two of the

measures).

Jentify éﬁd defing the ceiati
.n"!’-

it
and capacity; and conva-t ts of cubic measurement

(e.g., 1 500 cm 1 500 mL = 1.5 L).
Solve p?acticaT,ﬁrebiems,invoiviﬁg surface area and
-volume 07 geumetric solids and their constituent

- parts.

Resources

Barker, Arithmetic: Chapter 7.
Bolster,.Mathematics in Life: Chapter 17
Novak, Arithmetic: cﬁaaf';_s;

R°9¢E§g,
Chapter 9. .
vretgagﬂiiﬁéﬁjiiei’ Units 8 and 10. -

NOTE: For more advanced work, see CAL5: Solid Figures -
Surface Area and VYolume: _

<
0



Tasks
to powers of numbers and square roots, and find such
powers and square roots (e.g., by calculator, table,

or trial and error; find square root of 900).

CA6 .1 Identify and define the concepts and symbols related

CA6.2 lIdentify and define the Pythagorean Theorem, and use
- it to calculate the length of a side of a right '
triangle. ' _ B
CA6:3 Solve practical problems using the Pythagorean
Theorem (e.g., areas, sides, diagonals, indirect
measurement). T :
Resources

Barker, Arithmetic: Chapter 9.

Bolster, Mathematics in Life: Ckapter 18.

Carman, Mathemstics for the Trades: Chapter 7.




Career Math Applicat.bns 7/ Right Triangle Trigonom¢try

of the trigonometr1c rat1osffgr7§gg1g§ in a right
triangle for sine, cosine;, and tangent ‘

(e.g., tangent = length of side opposite the angle
: . ) 1fngth of S1de adjacent to the ang1e)

CA7.1 Identify and define the concepts and relationsh1ps

CA7.2 - State the fraction form and decimal form of the
' trigonometr1c/rat1os for: angles in a right tr1angae

(e.g., in triangle ABC where AB; the hypotenuse;_ i

25 and BC, the side opposite, is 7, then sine angle
A = 7/25 or/0:28).

CA7:3: Solve- for the unknown sides or angles of a r1ght

triangle, when given at least one side and any twe

other parts; by using.tables or a calculator (e.g.

angle A is /549 24' and the side. adjacent as 8 m,

-in-a right-angled zriangle, by using tables- or a
(e.g:; nngles of elevation and

C17.4 Solve practical prcblems for unknown sides or angles

calculato

depression, tapers, slope, p1tch)

Resources

Chapter 18. .

Boyce, Mathematids €orglechn1eal and Vocat1ona1 Students:
Chapter 15. j .

the Trades: Chapter 9.

Carman,

‘Rogers, MaZ rade and Industrial 6ccupéti6ﬁ33

Chapter 12 /

Unit. 8.

VAST 4 M

NOTE: For more advanced work; see CAl6: Trigonometry:

|
( o =70 - 74



‘

Career Math Applicat1ons 8: Geometric COnstruction

Tasks

CA8.1 Identify and define a geometr1c construction' as
one made using only a compass and a straight edge.

CA8.2 Make basic geometric constructions including:

* constructing a line segment equal to a given one,

* bisecting a 1ine segment; -

* constructing an angle equal to a given angle,

* bisecting an angle; T ‘

* constructing a line perpend1cu1ar to a given line
- from a po1nt on the 11ﬁé :

CA8:3  Use the bas1c geonetr1e constructions to:

* construet a perpendicular to a }ine through a

__point ‘outside the line, _ i

* ctonstruct a line para]]e] to a g1ven line

* divide a 11ne segment into equal parts,

* construct a rectangular figure,

* find the centre of a circle,

* construct a circle cbhta1n1ng any three non-
collinear points.

CA8:.4 identify, define, and use the basic géémétfie
ggns;[uct1ons to construct the mediums and altitudes of
triangle:

' CAB8:.5 Use the basic geometric constructibﬁs and given
. measurements to construct:
* a triangle; 7g1ggn three sides, '
* a triangle given two sides and the included ang.e
* a triangie given two ang]es and the included side,
o * a rectangular figure given the sides.

CA8.6 - Solve practical problemslfﬁgiﬁj the basic geometric

- K construct1ons and given measurements,

[ . - /

Resources . - /

"Boyce, Mathematics for Technlgalgandgﬂﬁiéiiﬁﬁii Students: Ch. 13.
rS; Mathemat1esAfnnglpadegandglndustr1a] 0ccupat1on5° Ch. 12.

" Mat ics: Unit 9:

Advanced Constructions:

[72]
1]
1]
ol
=
b |
~|

NOTE: For ﬁéié advanced work,




Career Math Applications 9: Profit and Loss
‘Tasks |

CA9:.1 Identify ana. def1ne the eaneepts and term1no]ogy

sales, 1nva1ce price, cost price, cost 1nventory,
hahdlihg costs, operating expenses, éxpense, )
~overhead, profit, gross profit, margin, mark up,; net
profit, selling price, retail price, sale price;
mark down,; loss).

CA9 .2 Identify and def1ne the concept of rate; in profit

€A9.3 = Determine profit and.1oss, including rate, from
given tabTes of data.

; CA9.4  Solve practical problems involving profit and ‘oss,
' including rate.

Resources

Boisselle; Using Mathematics in Business: Chapter 6.

)

Ty

- 79 -




Career Math Applications 10: Simple and Compound intevest

-Tasks

CA10.1 ~Identify and define the concepts and terminology

-used in simple and compound interest (e.g., balance,
principal; amount, period, present valiie, time, '

rate, interest, unnual, semi-annual, quarterly).

=

CA10.2  Determine calendar time including:
¥ exact time between two dates,
* due date or date of maturity,"

* 'days of grace:

CA10.3 €alculate the unknown when two of principal, amount,; .
- or interest are given (j:e., p + i = A). :
CAl0.4 Use the simple interest formuia, i = prt, to find
any unknown when three of interest, principal, rate,
or- time are given (e:g:, How much interest is due
after nine months on a loan of $1,400 at 11%7).

o
=1
it

&

CAL10.5  calculate compound interest by:
| * successively accumulating simple interest’
(i.e., peried 'n' principal plus period 'n' interest

= “period 'n ¥ 1' Amount),

S

* compound. interest tables:

- CA10.
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problems involving simple and
compound interest; including loans, mortgages,
"savings accounts; savings plans, bank discount,
etc. . : . '

Resources

Boisselle, Using Mathematics in Bisiness: Chapter 9.

‘Carman, Mathematics for the Trades: Chapter 4.

NOTE: For more advanced work, see CAl8: Advanced Interest
and Discount; and CA19: Compound Intzrc¢st and
Annuities. - : ; :



Career ﬂath Rpp]icat1ons 11: Biéééﬁﬁt;aﬁdq66ﬁﬁi§§?aﬁ
Tasks |

CAll.1 Ident1fy ‘and define the concepts. and te1m1nology
, used in ‘discount and commission (e.g.,; list price,;
mark down,; sales discount; trade discount; chain or
series diSCdahts; single equivalent diseéﬁht; cash
" discount; net;, straight =cmmission; quota;
consignment) . o

CAll.2 Ident1fy and define the concept of rate . 1n d1scount
and commission applications. -
CA11.3  Solve examples of discount and eammtss%aﬁ; including

single discount, series discount, cash discount,
straight commission, sales over quota, consignment
sales; etc. - : '
CAll.3 Solve pract1cal p"oblems 1nvo]v1ng d1scount and
commission. ,

Resources

Boisselle, Using Mathematics in Business: Chapters 5 and 7.

Carman, Mathematics for the Trades: Chapter 4.

NOTE: For more advanced work, seée CAL18: Advanced Interest
and Discount. -

°
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Career Math Applications 12: Payroll:

CA12.1 Identify and define the concepts and term1no]ogy

used in the three basic parts of payroll

ca]cu’ag]ons gross earnings, deductions, net pay
(e:g:, salary, wage, piecework, overtime, time card,

bonus,'Canada Pens1on Unemp1oyment Insurance
health insurance, income tax, ,dependents

exemptio ns, union dues, vacatibh"bﬁy)

payroll summary, given the appropr1ate information

and- tables for deductions.

CAl12.?2 Calculate the three basic parts of a payro]] and the

CA12.:3 Solve pract1ca1 prob]ems 1nv01v1ng payro]]

calculations, including straight salary,; houfly

wages, overtime, straight piece rate, bonus p1ecé

rate, and compu]sory and employee author1zed
,deduct1on5*

Resources
Boisselle; ysing Mathematics in Business: Chapter 11.

VAST 3 Mathematics: Unit 6-




-areer Math Appiications 13: Statistics h o

Tasks

CA13.1 - Demonstrate mastery of skills and concepts as
outlined in CAl: Numerical Data.

~ Extend the ability to determine the common measures
. of central tendency, from finding from a s$ec¢ ofs

numerical data to finding from a frequency table:

N

CA13.

CA13.3 Determine ich of the measures of central tendency
describes i,ost appropriately a given set of o
numerical data. (recognizing va11d1ty, mean1ng, b1as,
distortion, etc.). .

CAi3.4 - Calculate cumulative averages and mQang"averégesv
' from a set. of numerical data and graph the’resu]ts;

CA13.5 Construct a table of frequency and class interval

from raw data.

‘

CA13.6  Find, calculate, or construct from a table listing

the - frequency of occurrence of data 1tems and class

interval:

* the we - ed average (mean), ' ' e
* the me s - - -

* h1stoo .ams or frequency polygons including

'normal curve§';

* quartiles, deciles; or percentiles.
CA13:7 Calculate range and standard deviation.
CAiszs Solve practical problems involving statistics.
Resources o

"Boisselia, Using Matkematics in Business: Chapter 12.

Newton, Consumer and Career Mathematics: Chapter 3.

VAST 3 Mathematics: Unit 9. - L
NOTE: . For more basic work, see CAl: Numerical Data.
, ore . -
B
- 76 -

80



{

<

“tareer‘Math Applications 14: Plane Figures - iinear and

Area Measurement
— : .
Tasks

CA14.1  Demonstrate mastery of skills and concepts,. as
outlined in CA4: Plane Figures - Basic Measlires.

CAl4.2 Extend Eﬁéfébiljty +o identify, define, label, draw,

and calculate the areas of circles and polygons and

“the linear measure of their constituent parts (e.g.:,.
rhombus; annular rings, sector, segment, ellipse;

etc., and combined figures.)

CA14.3  Solve practical problems involving area. and inherent

-linéér;measurements of plane geometric figures.

Resources

£

¢ : - - — -

Barker; Arithmetic: Chapter 7.

Carman; Mathematics for the Trades: Chapter 7.
Novak, Arithmetic: Chapter 8.

VAST 3 Mathematics: Units.8 and 10: - : ;

NOTE: -For more basic work, see CA4: Plane Figurgs = Bas’
© 'Méasurement: - --}~

-

-

at

»1!
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CiFééF Math Appl1€%tion L Solid Figures - Surface Area

and Volume ‘%i

CAl15:1 =~ Demonstrate mastery of skills and concepts, a
outlined -in CA5: Solid Figures - Basit Measures..

 Tasks

CAL5.2 Extend the ability -to 1dent1fy, def1ne, Tabel, and
draw solid geometric figéres (e.g., prism; cone;
pyram1d hollow cylinder, frustum, solid r1ng)
?
CA15:3 Extend thg ability to 1dent1fy,,def1ne, and )
o ' calculate the surface or 1atera1 area of geometr1c
solids: !

CAl5:4 Extend the ability to identify, 4@
o calculate the volume of. geometrigc so
linear and area measure of their. constltuent parts
{e+g:; given the segment of a sphere with a height
' "nf 1 cm and ‘a radius of-3 cm; find the rad1us of the
T Sphere and the voiume of the segment)
CAl5:5 Solve pract1ca1 preblems involving. surface area and ¢
volume of . geometr1c sol1ds and the1r gonstituent

:\\’ :”parts .
Resources |
- Barkér, Arithmétic: Chapter 7.

Novak, Aiiiﬁﬁéiie: chapter 5. ) “,: IR

Ghapter‘Q .
@ﬂ37434Mqihemaiit§i'Hhits 8 and 10.:

_ NOTE: For #ore basis work, see CAS: Solid Figures - Basic
‘Measurement. - - .

- s
B . : . - . -
° P -~ . . N



Career Math Applications 16: Trigoerosietry

See Transfer Applications 5 {TA:5).

e
. B - 7983,
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. Carecr Math Applications 17: Advanced Constr~ct10ns : g
" Tasks
. CAl7:1 Demonstrate mastery of skills and conc  s; as

outlined in €£8: Geometric Constructic

CAl7.2 Extend the ability to make basic geometric

constructions such as:

the circumcircle of a triangle,

the incircle of a triangle; a
a tangent from a pcint outs1de the circle;

the direct common tangent to two c1rc]es,4

the transverse common tangent to two c1rc]es
ellipse; .

argles of 90°0, 450, 22 1720

11 1/2°.etc and combination thereof

reguiar polygons. :

*V*&1**w**

*

CAL17.3  Solve sractical problems involving geometric
constructions.: .
Resources | S
Boyce; Maihemat1es for Techn1ca1 ana Vocat1ona1 Students:
apter 13.

“q

Rc -+ Mathematics for Trad nd Industria! Occupatiors:
cer 12.

VAST & Mathematics:-Unit 9.

4

NOTE: For more basic work, see CA8: ueometric Conc -uctions.

]




Career Math Applications 18: Advanéé& Interest an. uiscount

Tasks

CAL8.1

N

CAl18.

CA18.3

(@l
I
-
oo
£

CA18.5
CA18.5

Recouu

Bo1s

NOTE:

ses

e

‘Solve practical probleas invelving simple interest
and simple discount. ‘

Dimonstrate mastery of ski11s and concepts, as

outlined in CA1l0: S1mp1e and Compound Interest.

L, - =

terminology used in simple interest and ¢iscount (e.g.,

bank discourt; discount interest, nominal interest,

effective interest; true 1nter°st proceeds, piesent

value; promissory note demand 1oan, instalment loan,

revo]v1ng crea1t caffy1ng charges) :

Calculate a schedule of payment‘ of pr]gg1pa1 and

interest; carrying charges; &nd true interest rate on
loans; 1nc‘ud1ng demand 1oans term 1oaﬂs, instalment

- loans,; credit purchases:

Calculate bank and s1mp1ﬁ discount, proc
interest rate en interest and non-intere

Fromissory notes.

Caiculate present value of a debt.

, Using Mathematics in Business: thapter 0.

jéarman;-gathémat%cs for -the Trades: Chapter 4.

For more basic work, see CAlO: Simple and Compoiund
Interest. :



Career Math Applications 19: Compound Interest and

‘Tasks
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_CA19.

outlined in EAiﬁ: Simple and Ccmﬁcund Interest

CR19.2 . Ident1fy and define additionai concept° and
terminology used in cumpc~'nd interest and annuities
(e.g. nominal _rate, effe.tive rate; present value,
-qUat1on of value, payment interval, amortization

schedule, sinking fund, contingent annuity).

CA19.3 Calculatey USihg tibles or logarithms, compound
interest and annuities,; including accumulated
amount; approximation. of time, approximation of
rate, beginning principal, present value, etc.

“CA1Y.4 6aicuiéte and prepare amortization schedules and

CAl9.5 Solve practical problems 1nv01v1ng compound interest
and annuities.

Resources

Boisselle, Using Mathematics in Business: Chapter 9.

Larman; Mathemat1cs for the Trades: ehapter 4.

) NOTE: For more basic work,-sca CALO: 5impla :nd compound
interest. Lo - :
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. MATHEMATIES FOR TRANSFER

Quick Index of Learning Tasks and Resources

Transfer Math Fundamentals

Properties of the Number System
Rational Numbers and Exponents
Polynomials

Linear Equations

Cartesian Graphing

Systems of Equations -

Transfer Math Applications

Polynomials and Rat1ona1 Express1ons
Radical Expressions %
Quadratic Sentercacs :
Systems of Equations

Trigonometry - Basics

Imaginary and Comp]ex Numbers

Conics
Exponential and Logarithmic Functions.

"Polynomia? Funct1cna and Graphing Techn1qun<

Sequences, . :ries, and Binomial Theorem
Tr1gonometry - Advanred
h
i
. ¢ .
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TRANSFER MATH FUNDAMENTALS
Transfer Math Fundamentals 1: Properties of the Number
‘ System

This topic deals with properties of the base 10 number system
as applied to the sets of whole numbers, fractions, and
integers.
Tasks
TF1.1 ldentify and -deiinc:

® the set 6f natural numbers,

® the set of whole numbers,

® the set of fractions.

TF1.2- Define multiplication, subtraction, division, and

3
°
=
"
=
+
=
+
-]
+

c if and only if-c + b = a

2 b

c if and only if c e b = a

ieb

The multiplicative inverse (reciprocal) of a = 1
| LT - 3

when a ¥ 0
. » 'wnere n is a natural number)

= a ®&a .
r factc: .

TFi.3  ldentify and use the copmutative, associative; and

a

distributive properties as:

+n
e n
m+ n
me
n

(

~~r )
il @ +

EIEIR- 1]

+ 3
— I+ 33

3|—~—~3 3.

S




TF1.4

(S 01

TF1.

O‘)\’

TF1.

~1|

TF1.
TF1.8

Add; subtract, multiply, and divide whole numbers
and fractions: - :

idéhtify the set of integers and graﬁh members of

the set on a number Tine.
Define absolute value:

Add; multiply, and divide with integers.
Apply the 'order of operations' to computation of

whole numbers and inteaers.

Rescurces

Barker, B

as.c Algebra: Chapter 1.

Keddy, Int-~ductory Algebra: Chapter 1:

trodictory Algebra: Chapter 1.

Novak, In

A

4 o



Transfer Math Fundamentals €: “:  :2: Xumbers smd—

This topic deals with -properties vl :ue ce¢se Lo agmhe cysten
as applied to rational numbers and &:po: aits.

Tasks

TF2.1 Identify and define the set 5f rational numbers and
graph numbers on a number line:

TF2.2  perform the operations of addition, subtraction; _
~ multiplication, and division on the set of rational
numbers.
TF2.3 Apply the ‘order of operation' to computation with
‘ rational numbers.

TE2.5 Write examples :of multiplication using exponents.
T

[F2.6 Usa the rules . exponents to simplify expressions - —

jnvolving exponants:

TF2.7°  ldentify the commutative, associative, and
distributive principles as appiied to exponents.

TF2.8  Use a calculator to find square ar cube roots.

TF2.9 Use a calculator with examples invo -ing scientific
notation. S . ;

-

- Resources

Bark:i.c, Basic Alyebra: Chapter 2:

Keedy,; Introductory Algebra: Chapter 2.

Novak, Introductory Algebra: Chapter 2.




-Trapsfér Math ?uhdaméhtaié'33*P61jﬁéﬁiais

This topi. dea]s with basic operat1ons of add1t1on
‘subtraction, multiplication; and division with l1tera1

expressions. - o

Tasks

TF3.1 Identify the fo]‘ow1ng terms: monomial, binomial,

' trifiomial, polynomial,- degree, like terms.

TE3.2 Given any polynomial, combine like terms by adding
and subtracting to obta1n a polynomial in simplest
form.

TF3:3 Find the sum or difference of polynomials.

TF3.4 Evaluate polynomials for gévéﬁ replacements of the
variables ' - ,

TF3.5 Mu]t1p1y and- divide pelynom1als*

TF3'6 ...Carry out factoring operations such as:

)

find the srcatest common monom1a1 factor,

factor trinomials,
facter the d1F°erence of squares,

factor by gryuping.

*i %] ok ok

Resources

Barker, Basic Algebra: Chaptgrs 3 and 4.

Keedy; Introductory Algebra: Chapts~s &4, 5, unj

Novak, ini;uductory A}gebra Chapters 2 an# 5.




Transfer Math Fundeventals 4: Linear Equations

This topic deals with linear.equations in one variable and
the application of properties of the.number system to solving
equations and inequalities. ,

= ;

Tasks

TF4.1 Using the method of applying ti: inverse operation,
, solve an-equation that involves one operation.

‘Dl

TF4.2  Solve an equation that i .  ®&s more than one
operation, and the colle ~ . of like terms.

TF4.3  Translate verbal sentence .ito algebraic

TF4.4  Establish proklem-s
to formula proplems
percentage problems

oiving strategies and apply tiam
; age problems; number problems,
; and mixture problems.
_Resources o
Barker; Basic Algebra: Chapter 2. ¢

Keedy, Introductory Algebra: Chapters. 3 and 6.

Novak, Introductory Algebri: Chapters 3 a~d 4.



Transfer Math Findamentals 5: Cartesian éréphﬁhg

™ oy

TL’s t6p1c deals with the so]ut10n of prob]e'nc by combwna“inﬁ

a*.’or interpretation of cartesian: graphs to st and 2nd
d- - "ee equations. 4

JF5.1 idéhtffy any point in the cartesian lene with an

ordered pair of numbers.

TF5.2 Given an ordered pair of numbers (co- ord1nat s);
plot any boint in the cartesian plane.
TF5.3 Write the equatlan of a straight line in standard
- form. : :
TF5.4  Graph équatiéﬁé'a? . _raight 11ne
TF5.5 Grap. simple 1nequa]1t1es and abso]uue valge
_sentences B .
TF5.6 List the conditions for Which/iihés-éié
. perpendicular:
TF5.7 List the cend1t1ons fo w?ﬁch ]1né§'é?é parallel.
T°5.8 Given an equat1on or the graph of a line; find the
slone. _
.- - / v
TF5.9 Given any. 11ncar equaBﬁon in 2 var1ab1es construct
its graph.

CTF5.10 Given an equation ip standard form ffhi the 51dbé

- and intercept form/

/

TF5:11 -Us1ng ‘the d1stance formula find the distance betweeni

any two po1nts in the p]ane o -

Resources

‘Novak, Introductory Algebra: Chapters 6 and 7.

Barker, Basic Algsbra: Chapter 8. : o

Yeedy, Introductory Aigpbra: Chapter 6-

Keedy, Intermcdiate Algebra: Chapters 2 and 8.

[ - .



iransfer Math Fundamentals 6: Systems of Equations
t

Tais topic deals with the solution of problems requ1r1ng the
application of pairs of equations. _
Tasks \&)
TF6:1 Construct the graphs of systems of linear
equations. ]
TF6.2 Identify the graphic solution systems of 11nedr
equat1ons
TF6.3  Solve systems of equations algebrai-illy by:
?‘§7§§§itut1on method . '
* addition-sudtraction method ;"
* mgl§]9]1cat1on division method
~* ¢ombin at1ons of the above: ,
: " Resources : S ' ,ii
v _ Ba LRI Biéié_Algebna Chapter 9. S ,./T\‘ .
KELd A]gehnagandglnlgonﬂmetry Ebapt 2. e
Ke-:, antronucgufgvA4g£bra. Chapter 6. ' .
Keedy 5gi§£§§§jjﬁé_ﬁigébié: Chapter 3.
Novak, lairoductory Algebra: Chapter 7.
, — .
éwﬁ, 7 - I - H ‘




Transfer Math Fundamentals 7: Quadratic Sentencess<

’

This topic deals wjth the identification of quadra
equations and the solution of related problams by

Tasks

I'e

TF7.2 '# Write quadratic equations in stapdard form, i:e:,

S TF7.3 Identify the value %f' ; and ¢ in any quadratic
equation. o < '
Explain and use the concept of zern products:

. B -
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Develop strategies for problem solving and apply

L G
-n
~J
oY

strategies to selected problem situations.. )
~ P E ) . ’ ' o ’
R?SdﬁfCéS ' ) ’ ) o R

Barker,.Basic Algebra: Chapter 7._ji§) : L

Keevy,” Aigebra-and

Keedy, Introductory ATgebra: thapter 10-.

.

- Novak, Introductery k{;ébiéi Chapter i::
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N ; - ( o | | .
TRANSFER MATH APPLICATIONS )

TFansfer Math Applifat1ons 1: Po]ynomials and Rational

- 5 ) ‘ . Expre<s1ons
% Tﬁisf@bp]c deals W1th the so1ut1on of: prob1ems through thp
application’ of ppTynom1als and rat1ona1 expressions:
“ Tas';kg i - " .;V\;&" - ‘If"-J'" _,.' ) ' -

TAt:1 _ Define an algebraic fraction and recognize the

. denominator:

~ | TAL:.2 JS1mp11fy algebra1c fractaons .
TA1.3 Add, subtract, multiply, and divide algetraic
. fractions. T _
" TA1.4 - Factor sum of cubes. ‘
TAL1.5 Factor difference of cubes. ”}
TAl.6 Solve ejuations involving fractioas. 7
Resources | | °
Barker,; Basic Algebra: Chapters 3 ‘and 5. ) ,
kéédyi Aigébfavand Thigpncmetry. Chapter 13. |
Keedy, Intermediate Algebra: Chapters 4 and 5.,
a | NQGEk: intrcductory Algebra: Chéptérs 5 and 8.
r
% ¢

< 3




Transfer Math Applications 2: Radical Expressions

This topic deals with the application nf radical
expressions. C

Tasks
TA2:1  Identify and explain the following terms of a

radical expression: radical, radicand, root. <

TAZ .  Multiply and simplify with radicals.

. TAZ: Divide and simplify with radicals.

TAZ.

Add and subtract with radicals.

£ W N

TA2: Rationalize numerators and denominators.

Lo

TA2:6 - Solve equations with radicals.
Resources '

Barker, Basic Algebra: Chapter 6.

Keedy, Algebra-and Trigonometry: Chapters 1 and 2.

Keedy, Introduitofy Algebra: Chapter 9.

a

Novak, Introductory Algebra: Chapter 9.




Transfer Math Applications 3: Quadratic Sentences -

This:toﬁje”aéais With the solution of auaaratie equations

Tasks | )
v ] _ .
:TA3.1 ! Construct graphs of quadratic equations.
‘TA3.2 - Solve quadrat1c equations by complet1ng the squar
TA3.3 Solve. quadrat1c édUat1ons by us1ng the quadrat1c
‘ formula. . _
TA3.4 Translate problems into quadrat1c édUations
TA3.5 Find the discriminant of a quadrat1c equation and
use it to determine the nature of the roots.
TA3.6 F1nd the maximum or minimum value of quadrat1c
' sentences _
TA3.7 Develop strateg1es to 1dent1fy and solve problems
including: rate - time - work problems and m1n1mu
maximum problems .
. Resources -

Barker, Basic Algebra: Chapter 7.

Keedy, Introductory Algebra: Chapter 10.

Keedy, Algebra and Trigonometry: ﬁhapter g,

Novak Introductory Algebra: Chapter 10.

- 94 - ; 9§




Transfer ﬁatn ﬁppiicatiéns 4z Systems of Equations
This topic deals w1th the solution of §F6BTéﬁ§ 1ny9]v1ng

(1) -systems of equation in 2 var1ab1e ; and (2) linear
systems in up to 3 variables. ' '

Tasks

TA4:1 Solve systems of linear equat1ons using 3 equations
and 3.unkhbwns -

TA4:2  Solve linear and quadratic systems of equations.

TA4:3 Solve pairs of sécona degree equations.

TA4 .4 Solve problems 1nvo]v1ng 3 11near equations and 3

: unknowns

TA4:5 Solve problems involving pairs of §ééén& degree

equatlons , ) :
. TA4:6 Solve 3 x 3 systems . of equat1ons, using determinants
' ’ and matrices.
TA4.7 Evaluate 3 x 3 matr1ces

TA4.8 - Use determinants and m;triCES in séiVing problems.
Resoidrces

Barker, Basic A]gebra Chapter 9.

‘Keedy, Algebra and Triogonmetry: Chapter 2.
Keedy, Introductory Algebra: Chapter 6
teedy, Intermediate Algebra: Chapter 3.
Novak, Introductory Algebra: Chapter 7




f ansfer Math Applicat1ons 5: Trigonometry -.Basics

This top1c deals with the solution of problems requ1r1ng the .
use of” tr1gonometr1c functions:

féSkS ) . ]
‘ ' /
TA5.1 7ﬁefine the éihé; cosine, and tangént ratios.
TA5.2 Use the sine, cosine, iﬁ@ﬁf@ﬁééﬁi ratios to _
determine- the missing side or the missing angle in a
_r1ght tr1angle : -
TA5.3 Solvems}éﬁi;ms requiring the use of sine; cosine, or
tangent ratios in right triangles. ,
TAS5 .4 Find the vglggs of .sine; cosine; and tangent ratios '
for the quadranta] ‘angles: . )
TA5.5 Find thefyg]ues of sine, cos1ne,,and tangen ;F%fio§
- for the special anges of 300; 450; 600. :
TA5.6 App?y the Pythagorean Theorem to the trigopometric
- solut1on of prob]ems _ \
Resources : ' : >
)

,Keedy, A]gebra and Trigonometry, Chapter 8.

-

NOTE: TFor more advanced work,; see TA11l: Trigonometry -

Rdvanced:




[

Transfer Math Appiications 6: Imaginary and Complex
: Numbers - :

This topic deals with the extension of the number system to

include imaginary and complex numbers. . '

Tpsks.

TA6.1  Define a complex number. |

TA6:2 Add, subtract, and multiply complex numbers cf the
form a + bi where i =+~T and therefore 12 = -1. -

TA6.3 Find the conjugates of complex-numbers and use them

~in the division of complex numbers: =

TA6.4 - Determine if the roots of ax2 + bx + ¢ = 0
. la, b, c, e, r) are complex by using the
discriiﬁihéﬁ,t~ Determine the graph of compiex

' TA6.5 - Find the_sum and difference of complex numbers
- graphically. - ’

Resources

Keedy, Algebra and Trigonometry:. Chapter 12.




77777 A}

Transfer Math Applications 7: Conics

This toric deals with the solution of problems involving
circles; ellipses,; pa-abolas; and hyperbolas. ,

Tasks |
TA7 .1 Define: focus, pa-abola, ellipse, and hyperbola:

TA7 .2 Identify —we aquations of circles, . ellipses,
hyperbolas, and parabolas. .

TA7:3 Given an equation of a circle, express the equation

' in standard form and construct the corresponding
graph. : - :T

TA7 .4 Given the equation of an ellipse, put the equation
in standard form and construct the corresponding
graph. - . .

TA7.5  Given the equation of an hyperbola, put the equation
in°standard forim and construct the corresponding
graph. '
in standard form and construct the corresponding
graph. - ‘

TA7:6  Given the equation of a parabola, put the equation

Resources | | S N

-~

Keedy ;. Algebra and Trigonometry: Chapter 14




Transfer Math Applications 8: Expcnentia] and Logarithmic

y . ' - Functions

-

This ucpwc deals with the solution.of prob]ems by app11cat1on
of exponential and/or Togarithmic functions:

%

Tasks

TA8.1 béféhé exponential and logarithmic functions:

TA8.2 _ Find logarithms and éhfiié@é?ifﬁﬁ§ of numbers, using
a ca]cu]ator

TA8.3 Given an exponential equat1on f1nd an - equ1va1ent
logar1thm1c édﬁat1on and vice versa: .

TA8 .3 App1y . the . propert1es of 1ogar1thms in solving
logarithmic" equations.

TA8.5 App]y 1ogar1thms to so1v1ng problems such as
* radicactive decay problems, -
* continudus growth problems; - -
* compound amount problems, .

A * population growth problems. - .
‘TA8.6 App]y 1ogar1thms to eva]uat1ng exponent1aT

Resources

Keedy, Algebra an< Trigonometry: Chapter 7.




Transfer Math iﬁﬁiiééiiéﬁ§-§i Polynomial Functions and

Graphing Techniques

This topic deals with po]ynom1a1 functions; including

rat10na1,roots synthet1c division, and graphing techn1ques

\

Tasks
TA9:1 Define the fo]]ow1ng terms and notations: relation,
,function; mapping, image, domain; range,; fix).
TA9:2  Given a relation or function; determine whether its
inverse exists, write or graph the inverse, and
- solve related pféB]éms—
TAQ:?V ‘Use synthet1c d1v1s1on to find factors of
polynomials.
. _ - : / .
" TA9:.4 SéTVévﬁélthmia1?éﬁuétidhs. ’ .
 TA9:5 - Identify the inverse of graphs. ' -
TAS.6 Slide a graﬁh horizontally and vertically.
TA9.7 Determ1ne how chang1ng coefficients in equea:ions
: affect the graph e1ther vert1ca11y or horizontally.
'Résdurces- | ‘




Transfer Math App]i ations 10: Sequences, Series, and
(; B1nom1a] Theorem :

'Th1s topic dea]s with solution of prob]ems requ1r1hg the -

# knowledge of arithmetic and geometric ser1es and binomial
theorems:

gyl

— o
Y
]

Tasks

TAL0.1 ~ Calculate the arithmetic mean of any number of terms
of an arithmetic progression:. - »

TA10.2  Determine the formila for the sum of an arithmetic
: series, and write -the sum_for a given number of
terms in_an ar1thmet1c series. o )

TAl0:.3 .Determine the formula for the sum of a geometric

series; and write the sum for a.given number of .
terms in a geometr1c series.

TA10.4 Determine the formula for the sum of an_infin
‘ geometric series,; and f1nd the sum of i nfini
geometyic series. ‘

TA10.5 Expand binomials such as (a+b)“ when n is an

TA10.6 Find any term of a b’ih'o'm'ia'i expansion.

TA10.7 ~ Develop a strategy to identify prob]em types and’
solutions; and solve probleéms requiring the use of
'ar1thmet1c and geometr1c progression or the b1rom1a1

theorem.
Resources

Keedy, Algebra’ and Trigcnometry: Chapters 15 and 6.

ERTI R | o




Transfer Math Applications 11: Trigonometry - Advanced

This topic deals with the solution of problems by

trigonometry; including application of sine and cosine laws,
doiuble and half-angle formula, with emphasis on a functions
" approach. S

‘Tasks ° | : , .

o o ) e

TAll.1 Determine the trigonometric formulae for the sum and
differences of two angles and solve related

“ problems. - ‘ )
fAll.2 Determine the trigonometric formulae for double
.+ ~argles and half-angles:" .

TALL.3  Solve open sentences requiring substitution of any
of the. trigonometric identities. '

TALl.2 Convert degree measure to radians or vice versa, and

solve related problems:

TA11.8 Graph the functions y = sin x; y = cos x; and
y = tan x: - - ‘ -

TA11.6 Solve conditional trigonometic equations.
TA1i.7 Solve probléms involving trigonometry, including use
of sine and cosine-laws, double and half-angle -

formula, with emphasis on a functions approach.

Resources

‘Keedy, Aigebra and Trigonometry: Chapters 8, 9, 10, jand 11.

: Lo it , S P L . .- - __
NOTE: For more basic work; see TA5: Trigonometry-Basics.
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PRINGIPLES OF ADYLT LEARNING.

Adult education instructors tend to agree on a number of &
genera]1zed observat1ons aboUt how and why adu]ts learn. _It
may be reassuring to d1scover ‘that these observations are
'neii supported by a steady stream of research studies’ and
syntheses of Enomiédée about adult learning. The fo1low1ng
list is extracted from Knox (1978), similar pr1nc1pﬂes are

listed by Kidd (1973) D1ck1nson (1973) and Brundage and

MacKeracher (1980). = ;o

/ R & : o

1. ﬁecformanCé Adult 1earn1ng usua]ly entails change ‘and

1ntegrat1on of know]edge, skills, and atctitudes to produce
improved performance Adu]ts typically engage in a
cont1nu1ng educab1on act1v1ty because they want te uSe

what they learn soon after ‘they learn it. o

2. Motivation: The educat1ona1 goals; sources of

' encouragemeng and barr1ers that character1ze an adult S

< ~Motives are mu1t1p1e and varied 1n the1r spec1f1c1ty and
in the ettene to which the 1earner 'is aware of them.

0ver1y 1ntense mot1vat1on becomes anx1ety, wh1ch -

1nterfere§ with 1earn1ng
"4

. 30 Meaniné Adult 1earn1ng is more effect1ve when it

re]at1oﬁ§nibs between_current competence and new

slearnings. . —_—

o R .

4. Experience: An adu]t 5 pr1or exper1ence 1nf1uences the

- approach to a 1earmng epasode and its effectiveness:
Prior 1earn1ng may either fac111tate .1nterfere_w1th; or

be .unrelated to new 1earn1ngs.
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decline thereafter; ab111t1es that are- a55061ated with

adult ekﬁeftehce— such as vocabu]ary, are best ma1ntained

and enhanced; and adults who were initially the most able

- of their age greup teng to increase the1r ab111ty so that

the range in abilities increases with age: Adults W1th
the greatest learning ability tend to learn more rapidly

and to . learn complex tasks more readily:

Memory: An adult's ability to remember information

. depends oh the strength of the registration and on the

factors 0perat1ng to erase the registration: The strength
of registration depends on intensity, frequency, and
importance to the learner. The factors that erase the
registration 1nc1ude the passage of time and the act1v1ty '

that follows the exposure. Recall is best under

»cond1t1ons that are similar to the original reg1strat1on

Condition: An adutt s abi]1ty to learn can be
substantially reduced by poor phyS1ca1 and mental health.

Aeondit16h and health include both gradual decline into old’

age and téﬁﬁ&FaFy problems. The dec]ine for older adu]ts

in their vision and hearing can affect learning. Much can

ebe corrected by g]asses, better 111um1natjon; hearing

.a1d§, and sdﬁhd amp]ificat1o1

they set. their own  pace. Adults vary great]y in the- Speed

at wh1ch they 1earh best. Older learners tend to reduce
the. speed of learning ahd‘to give greﬁter_attention_to

accuracy. ¢



= learning- task is complex enough not to be boring, but not
-so‘complex that it is overwhelming:.

10. Content: The process of effective learning by adults.

eedback: Adults learn more effectively when they

receive feedback regarding how well they are progressing.

. This applies to learners of any age. Immediate feedback,
recognition, and reward help to shape and reinforce new

-n

11.

learning:

12. Adjustment: Adults Eyﬁiééiij learn 1é§§ ﬁéif when
" they experience substantial social or_personal

maladjustment. When adults believe they can deal with a
situation, it may represent a challenge; when they do

not; it may be perceived as a threat:




MATH ANXIETY
‘Research 1nd1ééte§ that anxiety about mathematics may
:represent a maJor barrier to 1earn1ng for many- adults.
Studies also indicate that there is no s1ng]e factor that can
bé identified as the cause of math anxiety, (Gaskill, 1978).
It.seems, rather, that.a comp]ex and interwoven set of
influences work together to generate the anxiety that many

1nstructors have recogn1zed in their students.

‘The previous eiﬁer?eﬁéeé of adults; even as far back as
elementary school; their perceptions of the real value of

Amathemat1cs, and the fear-of being wrong,; or of making a
m1stake, are common]y contr1but1ng factors it has aisb been

Regardless of the cause of math anxiety, instructors have
been developing a number of strategies to he]p 1earners ‘
overcome or at least deal effectively with the problem: 1In
genera] a pos1t1ve, support1ve approach prOV1d1ng many ear]y

dpﬁbrtun1t1es for success is advised. ' "Success preeds
success" . Gradually; the cumu]at1ve experiences of faC1ng a

situation or problem;. coping with it; and experiencing
successful resolution of the task. w111 build feelings of °

success that will supplant the anx1ety

Here are some other recommended strategies:

* Beg1n the anxious learner at a level of 1nstruet1on we]]

gbe]ow the frustrat1on 1eve1 Many instructors exp1a1n the
process to the anx1ous 1earner by emphas121ng the
-benef1ts of a warm up Th1s s1mp1e procedure will allow




Make every effort to relate mathematical concepts to the
learner's own experience: Because the anxious adult learner
has most probably avoided situations involving computation

6F téfﬁiﬁ616§j; be very certa1n that the term1no]ogy

vocabulary;

*‘AfféﬁSE Eo instil the idea that mistakes are not Only

valuable 1earn1ng experiences.

* Urge learners to ask questions - even questions -they
‘believe to be trivial. "There is no such thing as a stupid
dﬁééiiéﬁ'“ At the Same E?ﬁé'kééﬁ ??Fﬁ1y in mind. that an.
off-hand remark about a prob]em be1ng "éasy ‘may be -

internalized by a learner in a manner very d1fferent from
that which is intended. "If its easy and I'm confused then

I must be stup1

-* Prov1de learners with 6pportun1t1es at the concrete level
asy to 1nternal1ze

(The concept of a fraction is: not as- “e”

as one assumes:) -

("D |

* Emphasize the transferab111ty of "real-1ife" probl
solving to the solut1on of math-based prob1ems

A word of caution is appropriate here. Some anxiety symptoms
may be brought on by the natural apprehension aSSOC1ated with
a new situation (such as math or computer work); but there
are other d1sp1ays of anx1ety that may well be related to
deeper personal and social problems. It may be desirable in
either case for the instructor to consult with or refer to a

counsellor trained to assist people 1n hand11ng such
problems



PROBtEM SOtVING IN MATHEMATICS

(Adapted from Eﬁiﬁéﬁﬁjjcs ééi éii 241: A Teaching Guide'

ﬁﬁb11shed by the Nova Scot1a Departme nt of Education.)

many other s1tuat1ons.

" While one can argue the validity of many problem-solving
algorithms,; the following chart incorporates those features
commonly held to be useful. '

A GENERAL ALGORITHM - A MATHEMATICS ALGORITHM

1. Interpret and analyse the i; Understand-and def1ne the
situation. ' ~ problem.
2. Collect information: 2. €ollect information : check

for latent information.

W

.-Dec1de the most effective ' - o .
and appropriate plan of - 3. Translate the problem to a
attack.. " mathematical expression.

4. Determine the opgga;lonal 4. Manipulate the mathematical
, aspects. of putting the plan- expression. .

into. effect . S A
_ : Check the answer for
5~ rerTfy~that-¢he»solutJon—#s—f' mréasdhableness;

satisfactory. _
6. State the answer to the

O

6. Communicate thgfsolut1on of problem in sufficient
the problem!ve1ther by _ - detail that it is
- actually using the result understandable to someone
or-by exp]a1n1hg 1t to - else.

someonﬂ else:




The app]1catﬁon of these concepts and sk111s to mathemat1cs -

'1ntu1t1veTy“app1y the same procedures in their everyday
11ves Many learners - SGmé'might argue a maJor1ty -

's1mp1e computation. requ1r1ng reca]] of prev1ous1y 1earned
‘math procedures) 3ecause instructional materials tend to

present patterned “word problems" based on a "just taught"

" skill; this approach is often rewarding: It often leads to
the ‘right' aﬁsﬁér (the one in the answer key) The learner,
.hbwever may never achieve the satisfaction of ?ﬁtérﬁaii2§ﬁ§

an effect1ve problem-solving strategy

'‘Real’ problem-solving act1v1t1es and situations should be an
integral part of every unit of study, wiether the topic be

finance, geometry; measurement, ‘statistics, the number
system, or any other. The real aim of every math course. is
to enable people to solve probiems: Esbeéﬁaiiy in the adult

basic.education context; the fore re]evant the prob]ems are

learning.
Aﬁ ideal mathematics course for adult learners will enable
them to develop and app]y such 'h1gher leel thinking skills'

_m‘
UN

* interpretation,
* generalization,

~ * pattern recognition,
* estimation,
* eva]ut1on of alternative solutions:

o111 -
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Pfasiéﬁ sbiv%hg should be highiightéd as an important

\compcnent of every mathematics course and be given

prominence in course descr1pt1ons and outlines. .This

.stated emphasis will rem1nd both learners and 1nstructors

of the central p]ace of prob]em solv1ng in the
curriculum. )

Problem-solving strategies learned in mathematics may be
applied in other subject areas .and used in solving a
variety of real-1ife problems of intérest to adults.

Learners can develop their own problem-solving
a1g6r1thms Computer flow-charting may also be
1ntrcduced, as an aid to develepment of analytic skills’

éﬁd the §EQuenv1ng of steps towards a sclution:

. To illustrate the necessity for clear and complete

enuinciation of a problem, Tearners.may-be shown how to
Writé computer programs. '

ching Problem Soléiﬁg

ﬁhiie'probiéﬁ solving may also be treated as a holistic

‘process,; there appear to be several logical techniques for

deye10p1ng and strengthening SpeC1f1C aspects of that

t

process. As an example, here are a few techn1ques

~

I1lustrate different ways that.problems may be described.:

and translated.

2. 115



*

*

Have 1earners translate prob]ems into d1fferent modes of

-

_ Put the emphasis on tﬁé'bi‘éeé%s; by substituting simple

nur pers in an apparent]y difficult problem.

Provide problem situations with incomplete data, |
requiring learners to.identify what ‘additional data are

"needed in order to work the process.

Show learners how to translate real-1ife problem
situations into mathematical equivalents. ‘

Require students to estimate so]utidhs, égpétiéiiy before
‘verifying them on a ca]eu]atar ‘

i

'commun1cat1on, €e.g.; p1etar1a1 symbo]1c, verba], . ;



THE COMPUTER -- A TEACRING TOOL

(Based on Walter Muir, Computer Awareness: An Introduction

for Teachers: - Victoria, B:C: . Ministry of Educat1on 1983:
It is used Withppermission.) ' |

The purpose of th1s section 1s to rem1nd 1nstructors of the

potent1a1 of the computer as a too] for instruction in
mathematics. It includes a definition of computer literacy,
én& QU?&eiines ?6r‘éV51u5tion 5nd séiection 5? éaarséwaié};
problem- so]vwng sequence and that advocated 1n the prev1ous
sectlon for genera] mathemat1cs 1earn1ng

cbmputér Literacy

Just as the Indsutrial Revolution créété& the need for a.
‘1iterate' populace that cou]d understand and work
effect1ve1y with mach1nes, the Computer Revolution.

created the need for peop]e who are sk111ed in the us
computers The term computer 11teracy ,thereforeh efers to

s I
[-*])
(7, 3]

e of

ically, the ‘éampatéi literate' educator will have
d: - -

* Know]edge of the h1story of comput1ng,
* ° An understand1ng of the components of a comput1ng

. system;
* An awareness of how computers funct1on and how they are

programmed k - -

ek |
Jod |
~F



*  An understanding of the range of possible educational
. appticatiohs a;d the ability to implement the most
* An awareness of the sources. of hardware and software;
* The ability to evaluate th" éffeétiuehess of programs and
applications; " ' . '
* Know]edge of career opportun1t1es 1n computers, ‘and

* An awareness of . the present and poss1b1e future effects

The Computer as an Aid to Learning I -

Computer ASsisted Instruction (CAI) has been used very
§uaaé§§fui1§ by uhiversities by. buS1ness and industry, and
by the military, since the 1960s. 'PLATO systems, for
_eiaﬁpié’ deve]oped at the Un1vers1ty of 1111no1s aﬁd in use
- in med1c1ne eng1neer1ng, phys1cs, chem1stry, creative
wr1t1ng, and many other ‘disciplines. CAI is ‘one of several
terms used to describe the 1nteract1oh of a learner with a
computer. Other terms include Computar Aided Learning. (CAL).

"'For the purposes of this sect1on, the term CAI w111 be usea

éonsiderabie résearch._into CAI has been carried out over the
past 20 years; most of which has shown that well-designed CAI .
is at least as effective as the traditional methods of '

;1eetur1ng and note- tak1ng A further benef1t particularly
to slower 1earners is that CAI a]]ows each learner :to

}proceeﬂ*at‘an- ’1'computer acts as a

patient tutor. The main CAI modes current]y in use are
'Drill and Practice' -and ‘Tutorials' -




Prill and Practice is the lowest level of CAI; and it is
probably the one most frequently used in educat1on at this
time. These routines are used ma1n1y in the deve1opment of
basic sk111s in such areas as vocabulary; spe111ng,
ar1thmet1c operat1ons, geometric and a1gebra1c re]at1onsh1ps,
_or balancing chem1ca1 equat1ons In other words, the major
benef1ts occur in circumstances where repet1t1on can 1mprove

the learning of operations and concepts. : Lo

the 1nformat1on has been 1earned then CAl is funct1on1ng in

_the Tut0r1a1 mode. The best tutor1a1s are capab]e of taking
a learner from v1rtua11y no know]edge of a topic to a very

high level of understand1ng In p1ann1ng CAI sequences, the

question that should always be asked is; “Can CAI _improve

‘upon the iearn1ng that wqu]d otherw1se occur?“ If the answer

Haiever; it the answer seems to be_yes, try CA1 and evaluate
the results: '

. Computer-Managed Instrﬁctién .

) into re1at1ve1y small packages or 1earn1ng modiules'. Each
module is compr1sed of a variety of learning activities such
as reading a ‘resource book, doing library research, or '

viewing a videatape Students proceed 1ndependent1y through
successive modu]es and are tested at the eomp]et1on of each

to dEfE?an’ er the m1n1mum cr1ter1on for mastery has
been achieved: ) - -~ :
\\_,

=116 -
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A maaor prob]eﬂ with a convent1ona1 modu]ar course has .been
the amount of paperwork' required to record the progress of

each studént Coﬁbaters offer an eff1c1ent so]ut1on since

learning act1v1t1es on a da11y or weekly basis »and
present1ng and scor1ng the cr1ter1on tests They can aisa

next phase of 1earn1ng
Simulations : ' )

For more than 20 years, computers have been used to s1mu1ate
a great variety of phenomena 1nc1ud1ng the growth of the
world's population; the économ1es, of nations, the ecology of
vast land areas,; chemical reactions at very_h1gﬁ temperatures
and pressures, the flight of jet aircraft, even the -
funct1on1ng of the human brain. o : e

° - B
Retd

»_coﬁstéilat1ons, phyS1cs and chemistry pxperiments genét?é%
laboratories, the operation of automot1ve engines, the
operation of small businesses, and many others. He]]-
des1gned computer S1mu1at1ons of th1s nature can he]p

exper1ences

Problem §.oiv~ing

flunctions of humans in many useful ways. It great]y enhances

. one's ab111ty to perform calculations,; and to store and

retr1eve 1nformat1on.

’



I

Probléi solv1ng has been an 1mportan+ part cf mathemacics and
science curricula For many years. Appl1cat1ohs of
_mathewat1cal concepts to the real world can be found in .

v ~

- almost every current mathemat1<s publ1cat|on Furthermore

'there is v1rtually no llm1f o the Vnr1ety of such problems
to which the computer can be appl1ed -
The following steps,cthtltuté a general procedure that may
be used to solve a probiem with the aid of a computer.

1. Analyse the Problem: This step involves Bréakihg the -
problem down 1nto 1ts compohént parts The student will

needed to proceed A -

2. Develop an Aigorithm' Creat1ng the procedure by which . .
the problem will be solved is the most 1mportant step ’

matter will be d1rectly appl1ed Each detail of the

proceduve shuuld be clearly stated: A relat1vely s1mple

problem, such as calculaclhg the area. of a rectangle,
could be ‘dealt Wlth as a siﬁﬁle procedure A more

'complex problem could require several 'sub- algor1thm§‘ t"'
be developed separately and finally merged to provide a

= single comprehens1ve solut1on

3. Erepare,a Flowchart ' The advantages of a fiowchart is
. that it provided a 'picture’ of the procedu"e to be
appl1edb 'It perm1ts the learner to check for accuracy at

an intermediate point.

)
~
[
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4. Write the Program: The ‘ISWéﬁaFt then must be translated .
into the language of the ¢ mputer. This requires a basic
s ’ understand1ng of a computer language by both 1nstructor '

and student
- 5. BebhgsiﬁesEiéﬁﬁéﬁi RemGV1ng the errors from a computer
program provides H‘e learner with another opportunity . for
analyt1ca1 th1nk1ng Unlike humans, vko can often "fill
“. in the blanks' when 1ncemp1ete information is given, the

computer is unable to make assumptions -about what the

programmer intended. Every.little deta11 of the program
must be correct: '

6. Bdtﬁﬁéjigiﬁélhiéﬁfén' Once the student and nnstructor
are sat1°f1ed that the program _has correctly soTvad the ‘
.preblem the*student should forma]1y ‘document’ '

(describe) the program. Good documentation is critical
to the future usé o7 ‘a csmputer progﬁ%m, ' :

1

These six steps may be applied to 501v1ng V1rtua11y any
BF&Biéﬁ in ény subject area. The cha]lenge to 1nstructors is

in solv1ng them.

= The Eié,éfeaaie;;sjaékbcara N

- -

Tﬁé Eéﬁbdté?"s ab111ty to store retr1eve and d15play

w1th appropr1ate cable connections, a computer s output can
be fed into one or more teleV1s1on monitors at once to
prov1de the instructor:with :an electron1c blackbeard'; _
Print and graphic presentations may be prepared in.advance,
Stdied on a diskette, and then presented as many times as
- Necessary. Méregver; the materials can be qu1ck1y modified
" or updated. - | :

. ﬂ,; 19 15s - ;

L.



Pfagrammiﬁg for the electronic blackboard is relatively easy;

it JS simply a matter of entering the textual material into a
series of PRINT. statements ~ The presentat1on routine perm1ts
the instructor to advance to the next step in a sequence by
s1mp1y touch1ng a key on the computer s keyboard If a

/ printer is attached “to tpe computer, 'hard copy' notes, .
identical to those appearing on the screens may be pr1n.ed
: ‘for the class: To. further simplify the process, programs are
available that prav%aé'ishéiis‘ into wWhich the instructor can

enter the 1nformat1on to be presented Some programs w111

v1ewers Graph1c ?llustrat1ons can a]so be presented on the
screen as~part oﬁ_an 1nstruct1qna1 sequernce. Aga1n5 the
¢ content of virtually any subject may be presented in this .

way - ;- ' , -

Achievement Testing
H1th a computer 1t is poss1b1e for 1nstructors to adm1n1ster

test was administered.- This can be done e4ther\by hav1ng .
each student sit at the computer and answer the quest1ons ‘\\\\
‘on- 1ine'; or by hav1ng learners respond to the test on

conputer cards which can be qu1ck1y entered into the -

compUter through a card reader for scoring and analysis.

Coimputers are be1ng used to store 'item 5aﬁk§ {(i.e.;, files
of test ques®ions in various subject areas). The banks may

bé purchased on d1skettes that include the test items and the -
programs necessary for se]ect1ng items and pr1nt1ng a test,

and for modifying the items:. Useful items may be reta1ned
for future tests; while faulty items can be modified .or
discarded and new ones added: The main advantage to the




1nstructor is the speed w1th wh1ch tests .can be created. Al
the 1nstructor needs to do is spec1fy the 1tems to be

copying; and one that constitutes the ;ahswef key'. Item
banks can remove miuch.of the effort requ1red to create
c]assroom achi&vement tests and can help to improve the1r

qua11ty

Acquiring Software and Courseware

There are seqeréT'Wéys to aéaﬁiié software and courseware for
review. The most conven1ent may be to consu]t with a fe]]ow
1nstructor wh is a]ready us1ng programs of the type you have

in m1nd A]t’rnat1ve1y,7there are a grow1ng-number of
central sources. o ' . )
: ~
In British Columbia, the Provincial Educat1ona1 Media Centre
(PEMC) has the respons1b111ty to acqu1re and distribute
“'software,.at cost, to the schools of the province: A list of
software currently availabie can be obtained from PEMC, at

7351 Elmbridge Way, Richmond, B.C. V6X 188 .

Software and courseware information is also available from
the Computer ‘Using Educators of B.C: (CUEBC), a specialist
assoc1at1on of the B C. Teachers' Federation,-also based in
Vancouver. : " i

Computer stores .are other important sources of software. If
add1t1on to the ﬁéékéées tﬁéy ﬁéve on héﬁd most ceﬁﬁﬁtei



Evaluating Courseware
' The quality of avajlable courseware varies greatly.
Courseware should be evaluated by those who actually use it,

and it is then helpful if the ‘resuits of these evaluations
can be made available to qthers. |
A nufiber of educational authorities have established

- courseware evaluation services to assist instructors. In’
British Columbia, the Provincial Educational Media Centre

provides a courseware evaluation service in parallel with its
responsibility to acquire and distribute high-quality
courseware; and PEME invelves instructors throughout the
province in field-testing and evaluating :computer-based
materials: Courseware is evaluated according to a standard
form and an ‘evaluators guide'. : '

The results of these Courseware evalutations are published

distributed to computer-using instructors and school district
resource centres. You may obain copies of -the evaluation
form and guide; or be put on the mailing list for

- Evaluations, by contacting PEMC directly.




~ EVALUATION OF STUDENT PROGRESS

In ABE mathematics courses, several key decisions must be
made ccncern1ng‘¢he Method and procedures of evaluating
student progress '

Many 1nstructors prefer (and some institutions feaaiiéi
formal eva]uatidn by tests. However, it is possible to
eva]uate student progress on the basis of day to- day class

work, written assignments,- part1c1bat56n in discussion, etc.
These are more natural methods than formal test1ng and may be

less stressfu] for students. On the other hand, the
1nstructor s mark1ng load is 11ke1y to ba. greater

course: If a broad chcice of poss1b1e units is ava11ab1e

then preparat1on of a final examination will require careful

advance planning.

An important emphasis in the mathematics curriculum is o _
equ1p students w1th the knowledge needed to use or understand

to prepare or mark: The fo]low1ng guidelines are suggested

to facilitate the task for both studeat and instructor.



First, the purpose of evaluation should be clear, so that
~———tests can be constructed-to suit that purpose. - Typically,
three types of tests éfé commonly used, each with a distinct

purpose.

*  placement tests find out if a course is appropriate for a

manipulative skills already? "If not, do they know enough
to begin? » - ’

Formative tests measure how well students are ééﬁ%éﬁiﬁg
learning objectives, for the purpose of improving

- o

instruction. When objectives are not met; the material
These tests are not used in the determination of letter
grades for students. :
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Other uses of tests may include providing motivation,
increasing retention and transfer of ideas, or increasing

understanding: In these senses, they are more akin to
instructional techniques than assessment devices:

General Principies of Test Construction (Gronlund, 1977)

1. Tests should measure clearly defined learning outcomes

S
that are in harmony with the instructional objectives.

. H\
o



Tests shou]d measure a representat1ve sample of the‘

NI

‘1nstruct1on

3. Tests should include the type of test items that are most
~ appropriate for measuring the désiiéa learning outcomes.

3

4. Tests should be des1gned to fit the particular uses to‘Bér
" made of dhe results. - '

5. Tests shoild be as reliable as possiblé and should then
~-be interpreted with caut1on '

6. Tests should be used to improve student learning:

Eritical tasks in test construct1on 1nc1ude the selection of
test 1tems, ensur1ng correct 1nterpretat1on of the question,

Test scores may be norm-referenced -‘i;é;; may 1nd1cate how
an individual's performance compares to that of others - or
may be criterion-referenced - i.e., 1nd1cating how
performance cofpares to a pre-set standard. Criterion-
referenced testing may also be called mastery testing. Letter
grade systems may be deve]oped for either approach Wh1chever
i1s used a score 1nterpretat1on gu1de should be prepared

It should bé noted, however, that evaluation is not the same
as grading. Evaluation is, at best, a continuous process;
wh1ch ‘enables both lTearner and instructor to control
1earn1ng, somewhat. alohg the 11nes of a system s thermostat.

Evaluation is tﬁﬁs most effective: if it directs corrective

act1on before 1earn1ng d1ff1eu1t1es get out - of control.

~;ié§28
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- INSTRUCTIONAL RESOURCES
This selection of learning materials is divide
parts: keyed_texts listed in the array of learning topics and

ded into two

| ol

tasks (Part 3 of the guide), and supplementary texts of

general use. It should be noted that many other texts could.

be appropriate for this curriculum. ‘Accompanying tests,
supplementary materials; and instructor manuals are a]so

usua]]y avaz]ablp . -

Keyed Texts

Bérkérj Ja 'k, and others. Ar1thmﬁi1c 3rd edition. New
" “York: Saunders;"1983. T L e

‘Barker, Jack, and others. Basic Algebra. New York::
‘'Saunders; 1983. . N .

Business. Reaqing, Mass : Add1son Wesley,

Bolster, L. Carey, xnd H,,Dguglas Woodbiurn: Mathema
Life. Toronto: Gage, 1978. .

Boyce, John G., and others. Mathematics for Technical and
Vocational Students. 7th edition.” New York: Wiley, .
1982. : - _ B

~Carman, Robert A., and‘Hai M. Saunders. Mathematics for the.
Trades - A Guided Approach. New York: WiTey,; 1981.

Enns, Mollie. ABE Mathematics 2. Victbria; B.C.: Ministry

of Education, 1983.

Keedg}fﬁgrglgWL and M7L7731ttinger Algebra and
Trigonometry: A Functions Approach.” 3rd eaif'on

Read1ng,‘Miss Add1son Wes1ey, 1982.

. Intermediate Al ebra, 4th

edition. Readihg;iﬁgss;: Addison- Wés]ey, 19

: - . Introductory A]gebra 3rd-
edition: Reading, Mass:.: Addison-Wesley, 198I. -

Newton, K"ﬁﬁ”iﬁ E-, and others.- Consumer and Career

‘Mathematics: Canadian ed1t1on Toronto Gage, 1980.

11
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Novak, David. Arithmetic. Lexington, Mass.: Heath; 1983.

Introductory Aigébra. Léxi'n'gt'o”n'5 Mass.:

Heath, 1983.

0ccupat16ns Mprr1stown, N.J. S11ver Burdett, 1980

—

VASI,3,Mathemat1cs. 2nd éditioh,(fe@ised).,”BookS 1-3.

Victoria, B.C.: Ministry of Education, 1976.

VAST 4 Mathematics.' -Victoria, B.C.: Ministry of Education,

1977

Supp]ementa"y Texts

D Arcangely,,uartholomew, and others: ﬁﬂéfhemat1cs for

Plumbers and Pipefitters: Albany, N.Y.: Delmar, 1973

Dylciani, Mary, and others. Modern Algebra and Tr1gonometny

(Metric) Book 2: Scarborough, Ont.: NeTson, 1980.

Dottori, Dino, and others: Applmed,

Introduct1on Metric editio.. Toronto: McGraw-HiTT

Ryerson, 1976.

App

1ﬁféimediiie§7 Metric edition. Toronto: McGraw-Hill
Ryerson,; 1976: ' ‘

. Applied Mathematics for Today: Senior,

AiMetric edition. Toronto: McGraw-Hill Ryerson,; 1977.

~Gerardi, William.J:. ,,éﬁd 6tﬁéfs General ‘Mathematics -

SklllsLRLleem Selv1ng/App11cat1ons New York: Harcourt
Brace Jovanovich, 1982. .

Huth Harry €. Practical: Prob]ems in Mathemat1cs for
ﬁanpenters ATbany, N.Y. Delmar Publications, 1979.

tyng;,Merw1n; d.; éhdvbfhérg., Career Mathematics = Industry =
and the Trades. Markham, Ont.: Houghton MiffTin Canada,
1976. , . .

McKeagie, Charles P. Beginning Algebra. New York: Academic
Press, 1980. - - | '

. Intermed1ate Algebra: A‘Tékf/ﬁé?kﬁéé&: New
York: Academic Press, 1981. ' , »
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Dlivo, €. Thomas and Thomas P. Basic Mathematics Simplified.

Metric éditiéh; New York: Van‘Nostrand‘Re1nhold '1976.

Schell, Frank R.; énqrglll J. Matlock. -Practical Problems in
Mathem 0 , R N:Y:T De1mar 1982.

Toronto: McGraw-HiTl Ryerson, 1982+

Woodside; Bétty: Brush Up Your Math - A How- to Handbook

T T Ty o
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- PROFESSIONAL REFERENCES

—_— J—

—_—

_—

The following selected 1ist incTudes—publications (other than

instructional resources) specifically referred to in this— - _

guide; as well as-a number of other sources of pedagogical
background and ideas for improving instruction.

Part 1: Curriculum Guides and Related Documents-

British Columbia. Ministry of Education, Continuing
Education Division. | - -
Adult Basic-Literacy Assessment Kit, 1981. ($10.00) :
Kdult Basic Literacy Curriculum and Resource Guide; 1980:
1$5.00)_ o L ~ L
ABE English and Communications Curriculum ¢»ide, -1982.
T$5.00) - - | ;
ABE Science Curricuylum Guide, in press.
"Curriculum Development in Adult Basic Education":
(unpublished, 1983). S S
ESL for Adults: English for Work, 1982. ($10.00)

British Columbia. Ministry of Education, Curriculum
Development Branch.

Mathematics: Years One to Twelve Curriculum Guide; 1978.

7$2.00) , , : _
(Above titles available from Publication Services Branch, 878
Viewfield Road; Victoria, B.C. 'V9A 4V1, at stated prices
plus 10% handling). - ,

7

Britisk Columbia. Ministry of Education; Learning Assessment ' -
Branch. : )
B.C. Mathematics Assessment 1981, Summary Report {no
charge) _ . — e
Curriculum Models in Mathematics, 1982 {(no charge).

British Columbia: Ministry of Equcation, Post-Secondary
Department “A Ministerial Policy on the Provision of
Adult Basic Education Programs Including English Language
Training in the Public Education Systems of British

Columbia." (unpublished, March 1982 - no charge).




ﬁari: 2: Eurricuium Bééign . ' )

Skiiis Keys to Job Performance. ed. Arthur H_ W Smith.

Uttawa Supp1y and Serv1ces Canada 1978

56663“ Carter V. D1ctibnary of Education. New York: McGraw-
Hi11, 1973. T -

——

“Grinder, Pau] A Survey of Mathemat1ca1 Skills Prerequ1s1te
to Se]ected Vocational Programs Offered at Cariboo;
Okanagan, Selkirk and East Kootenay College." ‘Kelowna:
Okanagan College (for Ministry of Education, Cont1nu1ng
Education Division), unpublished, 1983. )

Northcutt, N; Adult Functional Competency: A Summary
Aust1n Texas: University of lexas, 1975.

"Owen, Starr. "The Problem of Prerequ1§1ﬁés Math and Science

Sk1lls Requ1red at Vancouver Vocational Institute"..

Vancouver B.C.: Vancouver Community- Col]ege unbUb11shed
. lo79. : :
Pratplfpaija;f7Curriéu1um Design and Deve]opment New York:

Harcourt Brace Jovanovich, 1980 L

and Dorothy MacKeracher. Adult Learn1ng

Enintipleéﬁan&,Tﬁe1r Application to Program PTanning.
- o Institute for Studies in Educat1on,

Cross; K- ?agriéiagr'ﬁﬂujiéwaé Léarnéré; San Francisco:
‘Jossey-Bass, 1981:

Dickinson; Gary Ieachlngfkdults ‘A Handbook fcr Instructors
Téréntb New Press, 1973+ - e

Kidd, J. Rdby. ‘How Adults Learn. New York: Assoc1at10n
Press, 1973. — |

knowiés Maieblm 5.

rning. New York: .
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Knox, Alan B. “He1p1ng Adults to_Learn" in Yearbook of Adult

and Continuing Education {1978-79). Chicagu: Marquis ~
Academic Mq¢1a, 1978. ’

Sm1th "Robert M. (Ed.) Reiping._ Adults Learn Hwo to Learn (New
D1rggtlgg§ for Continuing Education No. 197, San
fransisco: Jossey-Bass,; 1983.

ﬁéiﬁ Anxiety
Gaskill, J:L. Anxjety in Mathematics: Mult1var1ate Factor

Analyticgsiﬁﬁy Vancouver, B. T.: ERIBC (Report No. 78:43),
1978 .

§§77$ﬁé1fa ‘Dvercoming Math Anx1ety Boston, Mass::
ughton Mifflin, 1980. 3

Tob

i
Ho
Problem Solving in Mathematics.

Br1t1sh Columbia. M1n1stry of Education, Curriculum
Development Branch. _Ed. James H. Vance. Mathematical

Problem Solving: A Resource for Elementary Teachers.
Victoria, B. e 19381 (Pub11cation Services (Cat. No XX0054,

$2.00):

Kr h11k Stephen (Ed.). Problem Solving in School ,
Mathematics. Reston, Virginia: National Council of o

Téachers oF Mathematics Yearbook, 1980-

Krulik, Stephen and Rudnick, Jesse A: EiﬁﬁiéﬁASﬁliiﬁ§,,&
Handbook for Teachers. Toronto Allyn and Bacong;. .

Marolda, Maria. Attribute Games and Activities.- Pélb Alto,
‘talifornia: Creative Publications, 1976+ : .

Nova Scotia Department .of Education: Maihﬁmat1c= 221 231,
241: A Teacaing Guide:. Ha11fax, N:S.: Department of

- Euuc.&tiuu; _1..Flo - _ [P .

Ohio Department of Education: Rnoblgm,Solv1ng A Basic

Mathematics Goal: 1. .Becoming a-Better Problem Solver, 2.
K*Resource for Problem Solving: Columbus, Ohio.

ﬁblya; George, How to Solve It. 2nd Edition; Princeton, New
Jersey: Pr1nceton Ungvers1ty Press, 1957. o
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A T*"chiﬁg Tool

The Computer
Baker, Frank B. Computer Managed Instruction: Theory -and.
v:Practice. EngTewood CIiffs, N.J.: Educational TéEhno]bgy
PubTications, 1978. o .

Bork, Atfred M. Learning -with Computers. éédfb?d; Mass.:
Digital Press,; I98I1. -

" Digital Equipment Corporation. _IDEAS (Index of Descr1ptiens
of Educat1ona1 Applicable Software). _

Huntington,. John.” Computer Assistéd Instruction JSJDQmBASlﬁ
Englewood; Cliffs,; N.J.: Educational Technology
Publications; 1979 . ' - -

1BM Corporation. Computer Based Training:User Guide. White

’ Plains; New York: [BM Corporation; I§76 ] i

Mafaspina'féiiégé - Microcomputer. 0r1antatlen Manual: An:
Intrbduct1on o the Apre Mlcrocowwuter for.. Adu1j:Bas;c

Educat1on, 1981.
Meredith, - Joseph C. CAI Author/Instriuctor. éngieweéa Eliffs;

N.J.: Educational Tecﬁho1ogy PubTications; 1971.

Muir, Walter. Computer Awareness: An Introduction for
- Teachers. Victoria, B.C.: Ministry cof Education. )
(Pu 5|1cat16h Servnces Cat. No. XX0061 $1.50 plus 10%) .

0' Ne1]15 Haro]d Computer Based Instruction: A State-of-the-
Art A§Séssmént New York: Academic Press,; 1981. -

7

Rahmiow, Harold F., and others. PLATO. .Englewsod €17ffs;
N.J.: Educatibha] Technology Pu5l1cat1ens, 1980

Un1vers1ty of Wisconsin, Ins;ruct1on Media Eaboratory, index

to Computer-Based Learning. Milwaukee,; P:0: Box-4r3::W¥§*-
53201. . . ,
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Adult Education Quarterly, and Lifelong Learning
American Association for Adult and Ton t1nu1ng‘Educat1on
W. .

Suite 301 1201 Sixteenth Street, N:
Wéshihgtbﬁ, D.C. 20036

Adult Literacy and Basic Education
203 Petrie Hall

Auburn University

Auburn, Alabama 36830

ics Teacher
National Council cf Teathers of Mathematics
1906 Association Drive

Reston, Virginia 22091

Arithmetic Teacher, anq,ﬁ;ﬁﬁé@ééﬁe’

- ¢

performance and Instruction .
National Society for Pertormance and Instruct1on

suite 315 1126 Sixteenth Street N:W:
Washington, D.C. 20036
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Academic Press_
55 Barber Greene Rd.
_Don M11ls, Ont. M3C 2n1

Add}sgn7Wesley
26 Prince Andrew Place
P.0. Box 580

Pon Mills, Ont. M3C 278

Allyn and Bacon B
791 St. Clair Ave. W.

Toronto, Ont M6C 188

B

B.C: Ministry of Education

Learning Assessment Branch

7451 ETmbridge Way
Rachmond B:C: V6X 1B8

B. t,
Publication Services Bkanch
878 Viewfield Road =
Victoria, B.C VO9A 4vi
Book Center
1140 Beaulie Rd:.
Montreal, Que. H4R 1R8 .

G

Canadian Government Pub11sh1ng

Centre .
Supply and Services._ Canada
Ottawa, Ont. K1A 0S9

_Creative Publications
(see SETSCO)

137

Pelmar ;g
(use Ne]son) '

B1g1ta1 Press/D1g1ta1 Equipment '

12-A Esquire Rd.:
Nerth Billerica =
Massachusetts MA 01862

E -
Educational Research Insti
~of B.€. {ERIBC)

- 701-601 West Broadway

Vancouver, B.E. V5Z 4C2
Edicational Technology
140_Sylvan Ave.
Englewood Cliffs _ )
New Jersey, NJ 07632

G

164 Commander Blvd. _

Agincourt, Ont. M1S 3C7

GLC Publishers _
Agincourt, Ont. M1S '3B1

. _
Harcourt Brace Jovanoyich

100 Adelaide SE; West
Suite 1600 . . -
Toronto, Ont: M5H 1S9

[y
W
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150 Steelcase Rd. W.
‘Markham; Ont. L3R 1B2

I

IBM o
Armonk
New York, NY 10504

J

Bass

Jossey-B
( Book Center)

use
M

McGraw-Hill Ryerson

330 Progress Ave:

Scarborough, Ont. M1P 2Z5

'Marquis Academic Media

- 4300 W. 62nd St. L
_Indianapol1s, Indiana; IN46206

Merr111 :
_Bell angfﬂowell -Canada

230 "Barmac Dr:.
Weston, Ont M9L 2X5

N

'Nat1ona1 Gouncil of Teachers
_of Mathematics (NCTM)

Reston, Virginia VA 22091

Nelson
1120 Birchmount Rd.
Scarborough, ont. M1K 5G4

New Press B
30 Lesmill Rd.
Don Mills, Ont ‘M3B 2T6

»
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Nova Scotia Dept. of Education
Box 578 S
Halifax,; Nova Scotia B3Jd 259

o

Ontario Institute for Studies

in Education (OISE Press)
252 Bloor St. W.- - - _
Toronto,; Ont. MSS 1v6

P -
Pr1neeton University Press
(use Boeck Center) ‘

)

Saunders
250 Steelcase Rd. E
Markham,; Ont. ‘L3R 253

SETSCO Educational

567 Clarke Rd. -
Coquitlam, B.C. v3Jd 3X4
Silver Burdett

(use GLC)

supply and Services Canada

(use Canad1an Govarnment) -

' |
Uﬁif§E51ty of Texas at Austid
Austin,

Texas TX78712
. i

Van Nostrand Reinhold

135 W. 50th St.

~New York, N.Y. 10020

W

'< '

ley -
Worcester Rd. -
Rexdale,; Ont. M9w 1L1»
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When you have had an opportunity .to examine the draft thoroughly,

please complete this response form, and return it to: -

Shell Harvey
- ABE €o-ordinator

ducati Division
Ministry of Educati '
Parliament Building
Victoria, B.C. V8Y

Your comments will be.particularly appreciated. Please feel free
to submit written responses on separate paper if you prefer.. -

We would 1ike to have the responses by March 31, 1984 so that any
changes may be included in the formal edition to be published soon
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RESPONSE TO THE DRAFT OF THE MATHEMATICS CURRICULUM GUIDE

Content

(7,

Is the content generally appropriate? o " Yes-_ No

Comment: = _

<

Are there parts that should be changed; added or deleted?
: ' Yes No

Comment: S

Style and Format

Are there any changes in Style or format that ﬁbuid;make”the guide more .

useful? Yes _ No

Comment: _ _

Resources

‘Are there any resource materials not mentioned, which you have found
777777 ? : , Yes No

Please 1ist authors and titles: _ - .

Overall Impression

Please summarize your overall impression of the guide.

" Victoria, 1983
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