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Mathematics 526: Transitional Version is a course designed for
Secondary V students who wish to pursue a social science, business
or technical education at the postsecondary level and who have
successfully completed Mathematics 426: Transitional Version.

To prepare young Quebecers for the demanding world of today and
tomorrow, schools must focus on the students’ cognitive growth and
the development of basic skills (i.e. problem-solving and
communication skills as well as the ability to work with technology).

Because of changes in society and developments in the field of
mathematics education, it is important to stress the interconnection of
knowledge, skills and attitudes when teaching this course.

Mathematics 526: Transitional Version is the second course in the
intermediate sequence of mathematics courses, which falls between
the basic sequence (i.e. Mathematics 416-514) and the advanced
sequence (i.e. Mathematics 436-536) in terms of the amount of
material covered, the detail involved and the complexity of the
situations, problems and applications studied. In Mathematics 526:
Transitional Version, students must use precise terminology and
formal notation, always be rigorous and exact, and justify every step
in their work.

In addition to ensuring that students are prepared to pursue a post-
secondary education, mathematics education should provide fertile
ground for the development of skills that will be useful to them in the
future. As Resnick and Kloffer have noted, “Graduates must not only
be literate; they must also be competent thinkers.”1

                                                  
1. L.B. Resnick and L.E. Kloffer, “Toward the Thinking Curriculum: An

Overview,” in Toward the Thinking Curriculum: Current Cognitive
Research, 1989 Yearbook of the Association for Supervision and
Curriculum Development, ed. Lauren B. Resnick and Leopold E. Kloffer
(Alexandria, Va.: Association for Supervision and Curriculum
Development, 1989), p. 1.

Three Major Guiding Principles

Current knowledge of the learning process and the focus of student
learning have led to an emphasis on three principles intended to
guide teachers in their work with students. These principles are as
follows: to encourage the students to participate actively in the
learning process, to encourage them to use a problem-solving
approach at each stage of the learning process and to encourage them
to use the appropriate technology for each task.

Encouraging Students to Take an Active Part in the Learning
Process

A great deal of research has shown that students should play a central
role in the learning process. In short, they should be ultimately
responsible for their own education:

The construction of a given concept is a complex process
that depends first and foremost on the student. Concepts
are not directly transmitted from a knowledgeable person
to a student who supposedly knows nothing in a given
field. Before they tackle new subject matter, students have
already developed their own ideas, which are well
organized, practical and sometimes fairly resistant to the
changes targeted in a course of study.
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Thus, teaching involves creating situations in which
students draw on their own knowledge. Teaching involves
structuring the learning process around their strategies and
thinking in order to try to get them to make progress in the
construction of a given concept.1

To help students acquire the knowledge and skills targeted by this
program, it is important to design learning situations that call upon
their powers of observation and dexterity and that involve
manipulations, exploration, construction and simulations. Through
these activities, the students analyze hypotheses, actively look for
solutions, discuss their approaches, analyze concepts or theories from
their own point of view while taking into account other points of
view, actively question the meaning and consequences of the
procedures they use and relate the knowledge they have acquired to
their own experience. These situations encourage the students to
reflect, act, react and establish connections with what they have
already learned.

Another way teachers can encourage students to participate in the
learning process is by developing a suitable teaching approach. By
asking students questions instead of giving them the answers,
teachers will do more to help young people build their knowledge.

Any question that helps students get on the right track or answer their
own questions encourages them to participate in their own learning.

                                                  
1. Nadine Bednarz, “L’enseignement des mathématiques et le Québec de

l’an 2000,” in Richard Pallascio, ed., Mathématiquement vôtre! Défis et
perspectives pour l’enseignement des mathématiques (Montréal: Les
éditions Agence d’ARC inc., 1990), p. 69 (free translation).

Encouraging Students to Use a Problem-Solving Approach at
Every Stage in the Learning Process

Problem solving is an essential teaching and learning tool in several
general education programs (e.g. pure sciences, social studies) and is
an integral part of any mathematical activity. Problem solving is not
a separate theme, but rather a process that should be applied
throughout the program and that provides a suitable context for
learning concepts and acquiring skills.

Problem solving is both a basic skill that students should
develop and an effective teaching approach that promotes
the development of mathematical knowledge, thinking
skills, socio-affective attitudes and problem-solving
strategies.2

Learning through problem solving calls for the active involvement of
the students and the use of questions. The teacher should ask the
students some questions, the students should ask the teacher some
questions, the students should ask one another some questions and
each student should ask himself or herself some questions.

                                                  
2. Québec, Ministère de l’Éducation, Mathematics Curriculum Guide,

Elementary School, Booklet K, Problem Solving, Code 16-2300-11A
(Québec: Direction de la formation générale des jeunes, 1989),
pp. 47-51.
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Some problem-solving tasks may be more difficult than others and
the problems themselves can be quite varied. For instance, the
students may encounter the following:

. . . problems with solutions requiring students to choose an
appropriate combination of knowledge and skills from
among several combinations seen in the past.1

They may even encounter the following:

. . . problems requiring students to create a new combination
of knowledge and skills, exercise a great deal of
intellectual independence and use plausible reasoning in
order to solve them.2

Problem solving is a very effective means of developing knowledge
and skills. The quality of learning depends on the variety of problems
assigned and on their level of difficulty. In a learning context, the
students can even be presented with very challenging problems. By
solving these problems, the students can discover such things as
properties, relationships and strategies on their own. A wide variety
of problems allows the students to conceptualize their knowledge and
develop numerous problem-solving strategies. Problem solving is a
way of learning and a way of teaching.

The problems can be related to the students’ environment and used at
various stages in the learning process. Problem solving can help
students learn new concepts and develop skills or help them delve
more deeply into what they already know and reinforce what they
have learned.

                                                  
1. Québec, Ministère de l’Éducation, Mathematics Curriculum Guide,

Elementary School, Booklet K, Problem Solving, Code 16-2300-11A
(Québec: Direction de la formation générale des jeunes, 1989), p. 15.

2. Ibid., p. 15.

Thus, problems provide an opportunity to:

- apply and integrate mathematical knowledge (e.g. concepts,
properties, algorithms, techniques, procedures);

- develop intellectual skills (e.g. organizing, structuring, abstract-
ing, analyzing, synthesizing, estimating, generalizing, deducing,
justifying);

- develop positive attitudes (e.g. becoming aware of one’s
potential, respecting the opinions of others, and being
imaginative and creative as well as rigorous and precise);

- use different problem-solving strategies (e.g. looking for
patterns, representing a problem by means of a figure or a graph,
constructing a table, referring to a known model, using a
formula, formulating an equation, working backwards).

The emphasis on problem solving does not mean that exercises have
no part in the teaching or in the learning of mathematics. Exercises
play a different role, but one that is complementary to that of
problem solving. For instance, exercises can help students
consolidate skills and habits that they have already begun to develop.
They can also give students the opportunity to apply definitions and
properties that they have already learned in class. Exercises can
neither replace nor be replaced by problems.

By using a problem-solving approach, the students become
accustomed to referring to a known mathematical model and are
thereby more likely to attain the terminal objectives. The teacher
should also assist the students in using a procedure that will enable
them to acquire more knowledge and generate other models. This
will help the students attain the global objectives in accordance with
the first guiding principle, namely, to encourage the students’ active
participation.
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Students must have the opportunity to analyze their work methods
and organize their thinking. In short, they must be able to learn how
to learn.

Encouraging Students to Use the Appropriate Technology for
Each Task

All industrialized countries have experienced a shift from
an industrial to an information society, a shift that has
transformed both the aspects of mathematics that need to
be transmitted to students and the concepts and procedures
they must master if they are to be self-fulfilled, productive
citizens in the next century.

. . . This social and economic shift can be attributed, at
least in part, to the availability of low-cost calculators,
computers, and other technology. The use of this
technology has dramatically changed the nature of the
physical, life and social sciences; business; industry; and
government. The relatively slow mechanical means of
communication—the voice and the printed page—have
been supplemented by electronic communication, enabling
information to be shared almost instantly with persons—or
machines—anywhere. . . . The impact of this technological
shift is no longer an intellectual abstraction. It has become
an economic reality. Today, the pace of economic change
is being accelerated by continued innovation in
communications and computer technology.1

. . . changes in technology and the broadening of the areas
in which mathematics is applied have resulted in growth
and changes in the discipline of mathematics itself. Davis
and Hersh (1981) claim that we are now in a golden age of

                                                  
1. Thomas A. Romberg, ed. Curriculum and Evaluation Standards for

School Mathematics (Reston, Va: National Council of Teachers of
Mathematics, 1989), p. 3.

mathematical production, with more than half of all
mathematics having been invented since World War II.2

Since technology has influenced mathematics and its applications,
students must learn to use modern electronic tools like scientific
calculators, graphing calculators, drawing software and utility
software (e.g. spreadsheet programs, word processing systems and
database managers).

Technology does not guarantee that students will do well in
mathematics, since calculators and computers, like a word processor
for a writer, are merely tools. Technology can, however, help
students to understand and master new concepts more quickly.

Connection with Previous Courses

With continuity in learning, students can review topics they have
already studied and further develop their conceptions and
representations. This mathematics course enables students to build on
the knowledge acquired in elementary school, Cycle One of
secondary school and in Secondary IV.

This learning process will be dynamic if the learning activities allow
the students to use their previously acquired knowledge and skills in
new situations and help them become more proficient at applying
what they have learned.

                                                  
2. Ibid., pp. 7-8.
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As they acquire new knowledge, the students will review the
following skills and concepts acquired in previous courses:

- number, operation and spatial sense; proportionality; the concept

of a variable;

- the habit of estimating;

- the type of dependence characterizing the relationship between

the variables in a situation;

- translation from one mode of representation to another;

- the concept of function and its properties;

- the definitions, properties, theorems or corollaries related to

different geometric concepts;

- the ability to organize and process statistical data;
- the simulation of random events and the concept of probability.

Evaluation of Learning

Orientations and Pratices Relating to the Evaluation of Learning

The evaluation of student learning has come in for a great deal of
discussion in the Québec education system over the last decade and it
is surely no exaggeration to say that this field has been and to some
extent remains a subject of scrutiny. Teachers today are more
knowledgeable about the evaluation of student learning than they
were in the past. . . .1

It is important to draw on all the available expertise in evaluation and
ensure that evaluation practices increasingly tie in with the essential
learning pursued in the various courses. Thus, the aim should be to

                                                  
1. Conseil supérieur de l’education, Évaluer les apprentissages au

primaire : un équilibre à trouver (Québec: Direction des
communications du CSE, 1992), p. 1 (free translation).

establish greater consistency between the spirit of these courses and
evaluation practices.

Procedures for Evaluating Learning

When evaluating student learning, teachers should keep in mind the
purpose of evaluation. Whether the goal is to give immediate
educational feedback (formative evaluation) or to determine whether
one or more terminal objectives have been attained (summative
evaluation), evaluation provides individual students with useful
information about their learning progress. It also helps teachers to
assess the organization of course content and the effectiveness of
teaching methods. Since the program is aimed at helping students
acquire a solid basic education and the skills that will enable them to
adapt to a constantly changing society,

. . . the evaluation of learning should take into
account the various components of human develop-
ment and the complex nature of education, [and] be
consistent with the learning activities carried out in
the classroom.2

In this course, the students not only acquire knowledge, but also learn
how to investigate, communicate, represent, reason and use a variety
of approaches in order to solve problems. They also acquire other
skills and attitudes.

Because we are evaluating the students’ knowledge, skills and
attitudes, all of which are evolving, it is necessary to create situations
which will yield information that, after criterion- or norm-referenced
interpretation, is likely to provide a reliable indication of each
student’s or group’s knowledge.

                                                  
2. Ibid., p. 2 (free translation).
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Since “paper-and-pencil” evaluation may not be appropriate to every
aspect of this program, a certain amount of adaptation will be
necessary. Depending on the specific goals, the following means of
evaluation could be appropriate:

- Log
- Oral presentation of a solution or a mathematical topic
- Quiz
- Class discussion
- Group project
- Interview
- Comprehensive examination comprising a number of sections
- Evaluation during computer-assisted activities
- Observation checklist
- Self-evaluation

The different types of evaluation must also take into account the
variety of learning activities:

- Manipulation activity
- Communication activity (oral or written, individual or group)
- Estimation activity
- Activity using a calculator
- Activity using a computer

When planning educational evaluation, it is important to vary the
means of evaluation. However, this does not mean that evaluation
should be carried out with only one purpose in mind (i.e. diagnostic,
formative or summative). Choices must be made in this regard.

The evaluation of learning, be it formative or summative, is
essentially aimed at improving both learning and teaching.

As Esther Paradis notes in L'évaluation des apprentissages :
valoriser sa mission pédagogique, “Isn’t it essentially a matter of
rediscovering the educational merit of evaluation?”1

Relative Importance of Each General Objective

The following table shows the relative importance of each general
objective.

General Objective %

1. To help the students develop their ability to use
algebra. 68

2. To help the students develop their ability to analyze
geometric situations. 20

3. To help the students develop their ability to analyze
statistical data. 12

                                                  
1. Esther Paradis, L’évaluation des apprentissages : valoriser sa mission

pédagogique (Québec: Fédération des enseignantes et des enseignants de
commissions scolaires, Centrale de l’enseignement du Québec, 1992),
p. 26 (free translation).
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Structure of the Course

This course is made up of global, general, terminal and intermediate
objectives. These objectives reflect the aims of mathematics
education and the guiding principles mentioned previously.

Global Objectives

Objectives that summarize the role that mathematics plays in
providing students with the basic education they need to integrate
into our changing society. These global objectives remain the same
throughout the five years of secondary school and form the nucleus
around which the objectives for each level are structured.

General Objectives

Objectives that specify the context in which the global objectives will
be pursued and that describe in general terms the expected
educational outcomes associated with each course theme. General
objectives can be broken down into a set of terminal objectives.

Terminal Objectives

Objectives that clarify the general objectives and describe the
anticipated results. Each terminal objective is described in three
paragraphs:

- The first paragraph indicates what the students have already
learned.

- The second paragraph provides criteria for determining whether
the students have attained the terminal objective.

- The third paragraph outlines activities relating to the terminal
objective that are consistent with the general objective, the global
objectives and the guiding principles. In this way, it reflects the
spirit of the program.

The terminal objective is attained when the students are able to
establish a link between a situation and acquired knowledge. This
ability is directly related to attainment of the terminal objective and
not to attainment of each of the underlying intermediate objectives, a
complex object of knowledge being more than the sum of its parts.
Hence, the primary goal is to have the students achieve the terminal
objectives of the course. The degree to which the terminal objectives
of the program are attained is directly related to the appropriateness
of the measurement instruments, which must take into account the
scope of the intermediate objectives and the context outlined by the
general objective and the global objectives.

Intermediate Objectives

Objectives that specify the scope of a terminal objective,
intermediate objectives might also be described as “reference
objectives.” They are not intended as a series of steps to be
completed one after the other. Such a process would give a very
fragmented picture of teaching and learning. Rather, intermediate
objectives are:

- aspects of a theme that have been chosen for the course;
- clarifications to ensure that the terminal objective is clearly

understood;
- guidelines that indicate the connection between the terminal

objective and student learning;
- prerequisites for attaining a terminal objective.
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Course Objectives

Global Objectives

Establishing Connections

Increasing the students’ ability to establish connections between the
knowledge they are acquiring and the knowledge they already have
of mathematics and other disciplines, and encouraging them to view
their knowledge as a tool that can be useful to them in everyday life.

Communicating

Increasing the students’ ability to grasp and transmit information and
to express their thoughts clearly, using mathematical language.

Problem Solving

Increasing the students’ ability to analyze the data associated with a
problem and to use appropriate strategies to arrive at a solution that
they will be able to verify, interpret and generalize.

Reasoning

Increasing the students’ ability to formulate hypotheses and verify
them using an inductive or a deductive method.
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GENERAL OBJECTIVE 1

To help the students develop the ability to use algebra

We are living in the information age, marked by easy access to a
large quantity and a great variety of information. Students should
therefore be equipped to select, organize, understand, process and
interpret this information using situation modelling.

In Secondary II, the students learned that algebra is a powerful and
useful language or communication tool. They were introduced to
different modes of representation (e.g. numerical expressions, images
or drawings, tables of values, graphs or diagrams, algebraic
expressions, equations, formulas) which highlighted certain aspects
of problems they had to solve.

In Secondary III, the students used algebra to derive general rules
from a number of specific situations. Conversely, they applied
general rules to individual cases. The students discovered the type of
dependence characterizing the relationship between certain variables,
particularly the dependence represented by the graph of a straight
line. They also continued learning about algebraic manipulations.

In Mathematics 426: Transitional Version, t he  s tu d en ts  sy st ema ti ca l ly 
b ro ad en e d th i s kn owl ed ge . The y a na ly z ed  d if f er en t  r ea l f un ct i on s an d 
t he ir  p r op er t ie s (p a rt ic u la rl y p ol yn o mi al  f u nc ti o ns  o f a  d eg r ee  l es s  t ha n 
t hr ee ). Th ey  al so  a c qu ir e d an d d ev el o pe d th e  a bi l it y to  pe rf o rm
o pe ra ti o ns , e xp lo ri n g th o se  t ha t  i nv o lv e th e  l aw of  e xp o ne nt s ,
o pe ra ti o ns  o n  a lg eb r ai c e xp re ss i on s, fa ct or i ng , a nd  s ys t ems o f fi rs t -
d eg re e e qu at i on s in  two v ar ia bl e s. Th e st ud e nt s a ls o us e d an a ly ti c
g eo me tr y  t o s tu dy  s t ra ig h t li ne s .

In Mathematics 526: Transitional Version, t he  s tu d en ts  wi ll  b u il d o n
t hi s kn o wl ed g e. The y  wil l  b eg in  wo rk i ng  wit h  i ne q ua li ti e s an d  s ys te ms

o f in eq u al it i es  i nv o lv in g  r ea l v ar ia b le s an d  t he n  u se  t h em t o  s ol ve 
o pt imiz a ti on  pr ob le ms. The y wi l l th e n an al y ze  f u nc ti on s  i nv o lv in g o ne 
r ea l va r ia bl e  ( i.e. ab so l ut e va l ue , square root, rational, exponential,
logarithmic, sine, cosine, tangent and sinusoidal functions). The 
s tu de nt s  wil l  l ea rn  th ei r  p ri nc i pa l p ro pe rt i es , s uc h as  th e e xi st en c e of 
a sy mp to t es , a nd  wil l  a ls o  s tu dy  th e i nv er se  of  a  fu nc ti o n. Th ey  wil l 
u lt imat e ly  s o lv e pr o bl ems  u si ng  th es e  f un ct i on s t o de vi s e mo d el s fo r 
d if fe re n t si t ua ti on s .

The  u se  of  c o mp ut er  pr og r ams or  gr ap h in g ca l cu la t or s wi l l sa v e ti me 
d ur in g t he  e x pl or at i on  o f  t he se  co nc e pt s an d  wil l  mak e i t ea s ie r fo r 
s tu de nt s  t o wor k to war d t he  r el a te d o bj ec ti v es .

The  s tu d en ts  sh ou ld  le ar n  a nd  d e ve lo p  met ho d s an d  p ro ce d ur es  fo r
s ol vi ng  di ff e re nt  t y pe s o f eq ua t io ns  (i nv ol v in g a bs ol ut e  v al u es , sq u ar e
r oo ts , e xp on e nt s, l o ga ri t hms, o r  t ri g on omet r ic  e x pr es si o ns ). They will
use the properties of logarithms to transform logarithmic expressions.
They will also prove trigonometric identities.

Fin al ly , t he  st ud en t s wi l l st ud y  t he  ge omet r ic  l o ci  a ss o ci at e d wi th  fi rs t -
a nd  s ec o nd -d e gr ee  r e la ti o ns  ( es p ec ia l ly  c on i cs ).

The  f or mal  a p pr oa ch  to  ma th emat i cs  i n tr od uc e d in  Mat he ma t ic s 4 26 :
Tra ns it i on al  Ve rs io n  wil l al s o be  us ed  i n  t hi s  c ou rs e . As  a re su l t,
t ea ch er s  s ho u ld  u se  ap pr o pr ia te  sy mb o ls , lo g ic al  co nn ec t iv es  an d se t 
n ot at io n  a s t he  n ee d  a ri s es . Th e  s tu d en ts  s h ou ld  un de rs t an d t hi s
l an gu ag e  a nd  be  e nc o ur ag e d to  u s e it  wh en ev e r it  cl ar if i es  t h e
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mat he ma t ic al  in fo rma ti on  th ey  wi sh  t o  p re se n t. Wi th  p ra c ti ce , t he 
s tu de nt s  wil l  f in d i t ea s ie r to  un de r st an d mat he mat ic al  sy mb o li sm.1

In addition, students in Mathematics 526: Transitional Version
should always be required to justify the work needed to solve
problems involving algebra and geometry. Sin ce  t h e st u de nt s t ak in g 
t hi s co u rs e wil l pr o ba bl y  e nr ol  in  p o st -s ec o nd ar y  p ro gr a ms  r e qu ir in g  a 
g oo d kn o wl ed g e of  ma th ema ti cs , i t is  impo rt a nt  t o  p re pa r e th e m fo r
t hi s by  gr ad u al ly  i n tr od u ci ng  t h em t o  mor e s op hi s ti ca te d  mat h emat ic a l
p ro ce du r es .

                                                  
1 . Q ué be c, Mi ni s tè r e  de  l 'É duc at ion, I nf or mat ion D oc um ent , Gr aphs,

Not at ion and Sy mbol s  U se d i n Se c ondar y M athe mati c s, ( Q ué be c :
m inis tè r e de  l' É duc a ti on, 1997) .
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Terminal Objective 1.1

To solve problems using systems of inequalities

I n Cy cl e  One  of  s ec o nd ar y  s ch oo l , th e  s tu de n ts  d e ve lo pe d  t he i r
u nd er st a nd in g  o f th e  f ou r  o pe ra t io ns  in vo lv i ng  r a ti on al  nu mb e rs  a s
wel l as  th ei r  a bi li t y to  pe rf or m t he s e op er a ti on s . Amon g  o th e r th in g s,
t he y us e d th e  s ymbo l s of  in eq ua l it y. Th ey  a l so  l e ar ne d t o re p re se nt  a
s it ua ti o n by  a fi rs t -d eg r ee  e qu a ti on . I n Mat he ma t ic s 4 26 : Tr a ns it i on al 
Ver si on , t he  s t ud en t s le ar n ed  t o  r ep re s en t a  s it ua t io n b y a sy s te m o f
e qu at io n s an d  t he n s ol ve  it  ( al g eb ra i ca ll y o r gr a ph ic al l y) .

Stu de nt s  who  ha ve  a t ta in e d Te rmi na l Obj ec ti v e 1.1  o f th i s co u rs e wi l l
b e ab le  to  r e pr es en t  a  s i tu at io n  b y a  s ys te m o f i ne qu al i ti es  of  t he  fi rs t 
d eg re e i n two  v ar ia b le s, fi nd  t h e fe a si bl e s et  a n d us e i t to  so lv e t he 
p ro bl em. Since this is the first time the students will be working with
inequalities, they will begin by studying p ro ce du r es  f o r so lv i ng  f i rs t- 
d eg re e i ne qu a li ti es  in  o n e re al  va ri a bl e an d  t he n  i n two  r ea l  v ar ia b le s.
Onl y af t er wa r ds  wil l  t he y  s ta rt  to  e x amin e s ys te ms of  t h es e t yp es  o f 
i ne qu al i ti es . The y wi l l le a rn  h ow to  s o lv e si mpl e o pt imiz a ti on 
p ro bl ems  b y d et er mi n in g t he  p ol y go n o f co ns t ra in t s, t he  ve rt i ce s of  th e
p ol yg on , t he  o bj ec ti v e fu n ct io n to  b e o pt imi ze d, i t s va l ue  a t e ac h v er te x
a nd  t he  op ti mum s ol u ti on . The  s t ud en t s sh ou l d al way s be  as si g ne d
p ro bl ems  i nv o lv in g mat he mat ic al , r ea l , re al i st ic  an d/ or  imag i na ry 
s it ua ti o ns . Compu te r s or  gr ap hi n g ca l cu la to r s ma y  b e us e d to  he lp 
t he m fi n d so l ut io ns .

Sit ua ti o ns  i n  whi ch  th e s tu de nt s  mus t  a na ly z e th e  r el at i on sh i ps 
b et we en  th e e le me nt s  o f a  p ro bl e m, f o rmul at e  a n i ne qu al i ty  o r  a 
s ys te m o f in e qu al it i es  t o  s ol ve  th e p ro bl em an d t he n in t er pr e t th e
r es ul ts  ar e c on si st e nt  wi th  t he  gl ob a l ob je c ti ve s , Ge ne r al  Ob je ct iv e  1 
a nd  t he  gu id i ng  p ri n ci pl e s. A wi de  v a ri et y o f ex a mp le s s ho ul d  b e us e d.
The  s tu d en ts  sh ou ld  th en  gr as p t he  c o nn ec ti o ns , t he  s imi la ri t ie s an d  t he 
d if fe re n ce s b et we en  th e e qu at io n s al r ea dy  s t ud ie d  a nd  i n eq ua l it ie s. It 
wou ld  b e  u se f ul  t o e mp lo y  d if fe r en t l ea rn in g  a id s  o r me t ho ds  (i .e .
"pa pe r- a nd -p e nc il " e xe rc i se s, c o mp ut e rs , gr a ph in g  c al cu l at or s ).
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1.1

Intermediate Objectives

•  To re pr e se nt  a si tu a ti on  by  a n i ne qu a li ty  i n  o ne  or  t wo  re al 
v ar ia bl e s.

• To so lv e  f ir s t- de gr e e in e qu al it i es  i n  o ne  r e al  v a ri ab le .

• To gr ap h  f ir s t- de gr e e in e qu al it i es  i n  t wo  r e al  v a ri ab le s .

• To gr ap h  t he  fe as ib l e se t  o f a s ys te m o f fi r st -d e gr ee  i n eq ua l it ie s i n
t wo  r ea l  v ar i ab le s.

• To fi nd  th e o pt imum so lu t io n in  a gi v en  s it u at io n , ta ki n g th e 
v ar io us  co ns t ra in ts  in to  ac co un t .
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Terminal Objective 1.2

To solve problems by using functions involving one real variable to develop a model for a given situation

I n Se co n da ry  II , th e  s tu d en ts  h a d to  us e di f fe re n t mo de s  o f
r ep re se n ta ti o n to  d e sc ri b e an d r ep re s en t a s it ua t io n. Th ey  l e ar ne d t o
r ep re se n t a s it ua ti o n by  a fi rs t -d eg r ee  e qu a ti on . I n st u dy in g  r at io s  a nd 
p ro po rt i on s, th ey  e x pl or e d si tu a ti on s  i nv ol v in g d ir ec t v ar ia t io n. I n 
Sec on da r y II I , th ey  st ud i ed  s it u at io n s in  wh ic h t he  v ar i ab le s  a re 
d ir ec tl y  o r i nv er se l y pr o po rt io n al  o r  i n wh i ch  o n e of  t h e va r ia bl es  is 
p ro po rt i on al  to  t he  sq ua r e of  t h e ot h er . In  pa rt i cu la r, th ey  an al yz e d
s it ua ti o ns  i n  whi ch  th e r el at io n sh ip  be twee n  t he  va ri ab l es  i s  l in ea r . In 
Mathematics 426: Transitional Version, t he  s tu d en ts  fo rmal l y de f in ed 
t he  c on c ep t o f a fu n ct io n  a nd  o b se rv e d th e p ro pe r ti es  o f  f un c ti on s.
The y ex a mi ne d  s ev er a l ty p es , bu t  c on c en tr at e d on  po ly no mia l
f un ct io n s of  de gr ee  0, 1  an d 2.

Stu de nt s  who  ha ve  a t ta in e d Te rmi na l Obj ec ti v e 1.2  o f th i s co u rs e wi l l
b e ab le  to  a n al yz e d if fe r en t ty p es  o f  f un ct i on s i nv ol vi n g on e  r ea l
v ar ia bl e  ( ab s ol ut e v al ue , s qu ar e  r oo t , ex po n en ti a l, l og a ri th mic , si n e,
c os in e, ta ng e nt  a nd  si nu s oi da l f un ct i on s)  a n d to  us e th e se  f u nc ti on s  t o
d ev el op  mo de l s in  o r de r t o so lv e  p ro b le ms . Aft er  e x amin i ng  t he s e
mod el s, th e s tu de nt s  s ho u ld  t he n  b e a bl e to  ch ar a ct er iz e  a  f u nc ti on 
i nv ol vi n g on e  r ea l v ar ia b le  b y r ef er r in g to  it s r ul e of  co rr e sp on de n ce  o r 
i ts  g ra p h. Th ey  wil l  a na l yz e th e  r ol e  o f pa r amet e rs  i n t he  r u le  o f
c or re sp o nd en c e of  a  fu nc t io n, t h ei r e ff ec ts  on  a  gr ap h, an d t he ir 
c on ne ct i on s wit h a g iv en  si tu at i on . The students will also explore the
concept of an inverse function and analyze certain aspects of rational

functions of the form f x
ax b

cx d
( ) = +

+
. Use  o f c ompu t er s or  gr ap h in g

c al cu la t or s c an  h el p  t he  st ud en t s to  at ta in  th is  te rmin a l ob j ec ti ve .

Act iv it i es  t h at  b ri n g ab o ut  d is c us si o ns  a nd  qu es t io ns  a n d in  wh ic h
s tu de nt s  wil l  d ev el o p th e ir  p owe rs  o f  o bs er v at io n  a nd  t h ei r a bi li ty  to 
a na ly ze  an d s yn th es i ze  i n fo rmat i on  a r e co ns i st en t  wit h t he  g l ob al 
o bj ec ti v es , Gen er al  Ob je c ti ve  1  an d t he  g ui d in g p ri nc ip l es . A f un ct i on 
i s a fundamental concept in mathematics. Functions provide models
that are used to study a wide variety of situations and give rise to
numerous applications in computer science, technology and the
sciences. The  s tu d en ts  wi ll  l e ar n t o cl as s if y a  f un ct i on  a c co rd in g  t o i ts 
r ul e of  co rr e sp on de n ce  o r  Car te s ia n g ra ph  a n d wi l l co me  to  u n de rs ta n d
t he  r el a ti on s hi ps  b e twee n  t he  t wo mo d es  o f r ep re s en ta ti o n. I n  a dd it i on ,
t he  s tu d en ts  wi ll  b e  a bl e  t o us e  t he i r kn owl ed ge  an d sk i ll s t o so lv e 
p ro bl ems  b as e d on  ma th ema ti ca l, re al , r ea li s ti c a nd /o r i ma gi n ar y
s it ua ti o ns . They will be able to explore simple situations that lead to
the application of the concept of the composition of two functions. In
this case, technology could be used to study other functions for the
purpose of illustrating properties or giving clearer definitions of
concepts such as continuity and periodicity.
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1.2

Intermediate Objectives

The following objectives pertain to the absolute value, square root,
exponential, logarithmic, sine, cosine, tangent and sinusoidal
functions.

• To de te r mi ne  th e re l at io n sh ip s b et we e n th e c ha ng e  i n a p ar ame te r
o f th e r ul e f or  a  f u nc ti o n an d t he  c h an ge  i n  t he  eq ui va l en t
Car te si a n gr a ph  (this objective does not cover rational functions).

• To draw the Cartesian graph of a function, given its rule.

• To de sc r ib e t he  c ha r ac te r is ti cs  of  t h e Ca rt e si an  gr ap h o f a f un ct io n ,
g iv en  i t s ru l e.

• To determine, from its rule or its Cartesian graph, the following
information about a function:

- the domain and range, the element(s) of the domain
associated with a given image;

- if they exist, the extrema, the zeros, the y-intercept, the
intervals within which the function is increasing or
decreasing, the sign (graphically), the equations of its
asymptotes;

- the rule for and the graph of its inverse (this objective does
not cover trigonometric or rational functions).

• To determine the rule for a function, given sufficient information
(this objective does not cover rational functions).

• To determine the rule for the function that represents a situational
problem to be solved, given the related model (this objective
does not cover rational functions).
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Terminal Objective 1.3

To transform mathematical expressions into equivalent expressions

I n Se co n da ry  II , th e  s tu d en ts  a c qu ir e d ce rt a in  s k il ls  t h at  e n ab le d t he m
t o re pr e se nt  a gi ve n  s it u at io n b y a f ir st -d e gr ee  eq ua ti o n an d  t o th e n
s ol ve  i t . In  Se co nd a ry  I I I, t he y  c on t in ue d t o le a rn  h ow to  p e rf or m
o pe ra ti o ns  o n  a lg eb r ai c e xp re ss i on s. In  Ma th ema ti cs  42 6:  Tr an si t io na l
Ver si on , t he y d ev el o pe d ad d it io n al  a lg e br ai c  s ki ll s  ( fa c to ri ng  an d
o pe ra ti o ns  i n vo lv in g  a lg e br ai c e xp re s si on s c on ta i ni ng  i n te gr a l
e xp on en t s)  a n d le ar n ed  t o  s ol ve  se co n d- de gr e e eq u at io ns .

Stu de nt s  who  ha ve  a t ta in e d Te rmi na l Obj ec ti v e 1.3  o f th i s co u rs e wi l l
b e ab le  to  d o  t he  c a lc ul a ti on s i nv ol v ed  i n c on ve r ti ng  a l ge br a ic 
e xp re ss i on s t o eq ui v al en t  e xp re s si on s . Th ey  sh ou l d be  a b le  t o  s ol ve 
s impl e e qu at i on s in v ol vi n g ab so l ut e v al ue s, sq ua r e ro ot s , ex p on en ts ,
l og ar it h ms  o r  t ri go n omet r ic  e xp r es si o ns . The  s tu d en ts  wi ll  b e  s ho wn
p ro of s o f th e  p ro pe r ti es  of  l og a ri th ms, wit h  e mp h as is  o n  t he 
c on ne ct i on  b e twee n e xp on e nt s an d  l og a ri th ms . The  s tu d en ts  wi ll  a p pl y
t he se  p r op er t ie s in solving simple exponential or logarithmic
equations. They will then be introduced to reciprocal trigonometric
ratios (secant, cosecant, cotangent) as well as the identities related to
the Pythagorean theorem. These identities as well as the definitions
of trigonometric ratios will be used to prove simple trigonometric
identities and transform trigonometric equations to be solved.
Tea ch er s  s ho u ld  n ot e  t he  cl os e c on ne c ti on  b e twee n  t hi s t er mi n al 
o bj ec ti v e an d  Ter mi n al  Ob je ct iv e  1 .2 ;  t he y c ou ld  re in fo r ce  t h is 
c on ne ct i on  b y  c ov er i ng  b o th  p ar t s of  th e co u rs e c on cu rr e nt ly .

Act iv it i es  i n  whi ch  th e s tu de nt s  g ra d ua ll y d ev el o p th ei r  k no wle dg e o f
t he  s tr u ct ur e  o f al g eb ra , t he ir  un de r st an di n g of  th e la ws of  al ge br a  a nd 
t he ir  a b il it y  t o ap p ly  i t s te ch n iq ue s  a re  c o ns is t en t wi t h th e  g lo ba l 
o bj ec ti v es , Gen er al  Ob je c ti ve  1  an d t he  g ui d in g p ri nc ip l es . Whi le 
e ns ur in g  t ha t  t he  s t ud en t s un de r st an d  t hi s mat er i al , th e  t ea c he r sh o ul d
a ls o he l p th e m le ar n  met h od s an d  p ro c ed ur es  fo r man ip ul a ti ng 
a lg eb ra i c ex p re ss io n s. Th e st ud e nt s wil l ha v e ma n y op po r tu ni t ie s to 
u se  t he  sk il l s th ey  ha ve  al re ad y  a cq u ir ed  o r  d ev e lo pe d.
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1.3

Intermediate Objectives

• To fi nd  th e s ol ut io n  s et  of  a n e qu at i on  i n o ne  r e al  v ar i ab le , whi ch 
c on ta in s  a bs o lu te  v a lu es .

• To fi nd  th e s ol ut io n  s et  of  a n e qu at i on  i n o ne  r e al  v ar i ab le , whi ch 
c on ta in s  s qu a re  r oo t s.

• To fi nd  th e s ol ut io n  s et  of  an exponential or logarithmic equation
by applying the properties of exponents or logarithms.

• To prove trigonometric identities.

• To fi nd  th e s ol ut io n  s et  of  a first- or second-degree trigonometric
equation in one real variable, which can be transformed into an
expression containing either a sine or a cosine.
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Terminal Objective 1.4

To solve problems using geometric loci associated with first- and second-degree relations in a Cartesian plane

Sin ce  Se co nd a ry  I I, th e s tu de nt s  h av e  a cq ui r ed  k n owle dg e  a nd  sk il ls  in 
a lg eb ra  (i .e . f ir st - de gr e e eq ua t io ns  in  o ne  va ri a bl e, o p er at i on s on 
p ol yn omi al s, th e re l at io n sh ip  b e twee n  t he  v a ri ab l es  o f a  g iv e n
s it ua ti o n, f u nc ti on s , tr a ns fo rma ti on s  o f al g eb ra i c ex pr e ss io n s, s ys t ems
o f eq ua t io ns  an d th e  u se  of  a na l yt ic  ge omet r y to  st ud y s tr ai g ht  l in e s) .
The  s tu d en ts  ha ve  a l so  b e en  d ev e lo pi n g th ei r  k no wle dg e o f ge o me tr y
s in ce  Se co nd a ry  I .1

Stu de nt s  who  ha ve  a t ta in e d Te rmi na l Obj ec ti v e 1.4  o f th i s co u rs e wi l l
b e ab le  to  s o lv e pr o bl ems  i nv ol v in g g eo me tr i c lo c i in  a  Ca rt e si an 
p la ne . Fir st  of  a ll , t he y  wil l b e in t ro du ce d  t o t he  c on c ep t o f a ge o me tr i c
l oc us  a n d of  th e eq u at io n  a ss oc i at ed  wi th  a  gi ve n  g eo me t ri c l oc us .
Nex t, t h ro ug h  o bs er v at io n  o r ex p lo ra t io n, t h ey  wi ll  t ry  to  i d en ti fy  th e
f ig ur e c or re s po nd in g  t o a  g iv en  lo cu s  b y fi n di ng  po in ts  th at  sa ti sf y  t he 
d ef in it i on  o f  t ha t l oc us . The n, th ey  wi ll  t r y to  fi nd  t h e eq u at io n o f th a t
l oc us  u s in g a na ly ti c al  me th od s. Co nv e rs el y, gi ve n  t he  e q ua ti o n of  a 
l oc us , t he y wil l tr y  t o f in d th e  c or r es po nd i ng  g e omet ri c  f ig u re .
Compu te r s or  gr ap hi n g ca l cu la to r s co u ld  b e v er y u se fu l i n th i s ca se .
The study of ellipses, parabolas and hyperbolas will be limited to
those centred at the origin. The students will examine both circles at
the origin and translated circles so that they can see that all these
geometric loci can be translated.

                                                  
1. See Appendix 1, p. 32.

Act iv it i es  i n  whi ch  th e s tu de nt s  c an  so lv e p ro bl e ms  i nv o lv in g 
g eo me tr i c lo c i ar e c on si s te nt  wi th  t h e gl ob a l ob j ec ti ve s , Ge n er al 
Obj ec ti v e 1 a nd  t he  gu id i ng  p ri n ci pl e s. Students will be introduced to
new mathematical models represented by second-degree equations.
In exploring this new material, the students will be able to d ev el op 
t he ir  p o we rs  of  o bs e rv at i on  a nd  th ei r  a bi li t y to  an al yz e  a nd  sy nt he s iz e
i nf or ma t io n, while discovering t he  p owe rf ul  me th od s  t ha t  c ombi n e
a lg eb ra  an d g eo me tr y . The use of technology could be very helpful in
attaining this objective.
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1.4

Intermediate Objectives

The following objectives pertain to parabolas, ellipses and
hyperbolas centred at the origin, circles centred at the origin and
translated circles.

• To de te r mi ne  th e fi g ur e c or re sp o nd in g  t o th e  d es c ri pt io n  o f a  g iv en 
g eo me tr i c lo c us .

•  To de te r mi ne  th e eq u at io n  a ss oc i at ed  wi th  t h e de s cr ip ti o n of  a
g iv en  g e omet r ic  l oc u s.

• To de te r mi ne  th e eq u at io n  associated with a given conic section.

• To de sc r ib e a  c on ic  se ct i on  a nd  it s p ri nc ip l e el e me nt s ( i.e. ce nt re ,
r ad iu s, di re c tr ix , v er ti c es , fo c i, s e mi -a xe s  o r a sy mp to t es ), gi ve n i ts 
e qu at io n  i n s ta nd ar d  f or m.
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GENERAL OBJECTIVE 2

To help the students develop their ability to analyze geometric situations

One  o f t he  ma jo r re a so ns  fo r te a ch in g  g eo me t ry  "i s to  b u il d t he 
k in d of  st ro n g ge ome tr ic  in tu it i on  t h at  h as  be en  sh own t o be  an 
i mp or ta n t fa c to r fo r  s uc c es s on  th e j ob  a nd  in  c o ll eg e.” 1

The  s tu d en ts  gr ad ua l ly  d e ve lo p t he ir  ge omet r ic  t h in ki ng  sk il l s:  t he y 
f ir st  l e ar n t o re co g ni ze  sh ap es  an d t he n an a ly ze  th e di f fe re n t pr op e rt ie s 
o f th es e  s ha p es  b ef o re  e s ta bl is h in g r el at io n sh ip s  b et we e n th e  p ro pe r ti es 
a nd  mak i ng  s i mp le  d e du ct i on s. Th ro ug h  n umer o us  a c ti vi ti e s in v ol vi ng 
e xp lo ra t io n a nd  o bs e rv at i on , th e  s tu d en ts  h a ve  c r ea te d a  s ys t em o f
r el at io n sh ip s  p er ta i ni ng  to  t ri a ng le s , qu ad r il at e ra ls , c ir cl e s, r eg u la r
p ol yg on s , so l id s an d  t ri g on omet r ic  r a ti os  a n d to  th e co n ce pt s  o f
i so me tr y  a nd  si mi la r it y.2 The students have also learned to state
propositions and justify assertions when solving problems. I n th is 
c ou rs e, th is  sy st em wi ll  be  e xp a nd ed  to  i nc l ud e t he  r el a ti on s hi ps 
g ov er ni n g th e  mea su r emen t s in  c i rc le s  a nd  r i gh t t ri an gl e s.3

Furthermore, the students will learn to use logical reasoning by
proving theorems. “Students need to have many informal experiences
that involve reasoning and arguing to support conjectures before they
are likely to understand the need for, or the value of, a formal
proof.”4 The  s tu d en ts  wi ll  t h en  b e  g iv en  pr ob l ems re l at ed  to  t he  id ea s 
a nd  c on ce pt s  t he y  h av e j us t s tu di ed , f ol l owed  b y  p ro b le ms  t h at  i n vo lv e
u si ng  t h ei r o ve ra ll  kn owl ed ge  o f  g eo met ry . At th i s po in t , t he  s tu d en ts 
wil l ha v e to  sy nt he s iz e wha t th e y ha v e le ar n ed  i n  s tu dy i ng  g e omet ry .

                                                  
1. A r t hur  F . Coxf or d e t  a l., " Ge om e tr y f r om  Mul ti pl e  P er spe ct ive s,"  in

Cur ri cul um  and E v al uat ion Standards f or  School  M athem at i cs , A ddenda
Ser ie s G rade s  9 -  12 ( Re st on, V a.:  N at ional  Counci l of  T e a cher s of 
M at he m a t ic s, 1991) , p. v.

2. See Appendix 1, p. 32.
3. See Appendix 2, p. 36.
4. Arthur F. Coxford et al., p. 51.

Since the students taking this course will probably enrol in post-
secondary level programs requiring a good knowledge of
mathematics, it is important to prepare them for this by gradually
introducing them to more sophisticated mathematical procedures.
Moreover, the students will have to solve problems using the same
systematic approach required to prove a theorem. Technology can be
very useful for this topic. Indeed, some software can be used to
explore geometry problems, thereby making it possible to formulate,
discuss and test conjectures.



Course Content  24

Terminal Objective 2.1

To solve geometry problems

Whi le  s t ud yi n g ge ome tr y i n th e f ir st  cy cl e o f se c on da ry  sc ho o l, t he 
s tu de nt s  a cq u ir ed  a n d de v el op ed  kn owl ed ge  a n d sk i ll s re l at ed  to  p la n e
f ig ur es , s ol i ds , is o me tr i es  a nd  si mi l ar it y t ra ns f or ma ti o ns .1 I n ad di t io n,
t he y we r e al way s as k ed  t o  e xp la i n th e ir  r ea s on in g  b y ju s ti fy i ng  t he 
s te ps  i n  t he i r so lu t io n t o a pr o bl em. In Mathematics 426: Transitional
Version, t ea ch er s  wor k ed  t owa rd s t he  s ame  o bj e ct iv e by presenting
students with new principles of geometry as well as some deductive
reasoning in analytic geometry.

Stu de nt s  who  ha ve  a t ta in e d Te rmi na l Obj ec ti v e 2.1  o f th i s co u rs e wi l l
b e ab le  to  p r ov e pr o po si t io ns  a n d us e  t he ir  kn owl ed ge  a n d sk i ll s to 
s ol ve  g e omet r y pr ob l ems. Th ey  wi ll  b e  a bl e t o pr o ve  t he o re ms  re la te d 
t o ci rc l es  a n d ri gh t  t ri a ng le s2 and use this newly acquired knowledge
to solve a variety of problems. The se  p r ob le ms ma y b e so l ve d in 
d if fe re n t wa y s an d may  r e qu ir e t he  u s e of  e q ua ti o ns , fu n ct io n s,
t ri go no met ri c  r at io s  a nd  ot he r c on ce p ts . In  ev er y  c as e, th e s tu de nt s  wil l 
s ol ve  p r ob le ms by  o r ga ni z in g th e ir  s o lu ti on s  a nd  ju st if y in g t he  s te p s in 
t he ir  r e as on i ng . Th e  u se  of  t ec h no lo g y co ul d  b e h el pf ul  in  s o lv in g
t he se  p r ob le ms. The students will have attained Ter mi na l  Obj e ct iv e
2 .1  whe n  t he y  c an  u s e st r uc tu re d  p ro c ed ur es  in vo l vi ng  s o un d,
s ys te ma t ic  a r gu me nt a ti on  in  o rd e r to  pr ov e p ro po s it io ns  or  s o lv e
p ro bl ems .

                                                  
1. See Appendix 1, p. 32.
2. See Appendix 2, p. 36.

Act iv it i es  i n  whi ch  st ud e nt s wi l l ha v e to  i d en ti f y pr op e rt ie s  o r
t he or ems  a nd  th en  p r ov e t he m ar e  c on s is te nt  wi th  th e gl o ba l
o bj ec ti v es , Gen er al  Ob je c ti ve  2  an d t he  g ui d in g p ri nc ip l es . The y wi l l
h av e to  di st i ng ui sh  be twe en  a  c o nj ec t ur e an d  a  c e rt ai nt y  a nd  be twee n  a 
h yp ot he s is  a n d a co n cl us i on . The students will have to determine t he 
p ro pe rt i es  o r  t he or e ms  r e qu ir ed  to  s o lv e a p ro bl e m an d t he n o rg an iz e 
a nd  j us t if y t he ir  s o lu ti o ns . Ul t imat e ly , th e  s tu d en ts  s h ou ld  re al iz e  t ha t 
a ll  t he i r kn o wl ed ge  (e .g . o f al g eb ra , g eo me t ry , s ta ti st i cs  a n d th e
s ci en ce s ) an d  a ll  t h e me a ns  a t t he ir  di sp os a l (e .g. c omp ut er s ,
c al cu la t or s, in st ru c ti on a l ma te r ia ls )  c an  b e  u se d  t o so l ve  p r ob le ms . The 
s tu de nt s  s ho u ld  u nd e rs ta n d th e v al ue  of  s ys t emat i c re as o ni ng  in  e ve r y
b ra nc h o f ma t he ma ti c s.
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2.1

Intermediate Objectives

• To pr ov e  p ro p os it io n s re l at ed  t o  c ir c le s an d  r ig h t tr ia n gl es .1

• To determine measurements in circles and right triangles.

• To justify a statement used in solving a problem.2

                                                  
1. See Appendix 2, p. 36.
2 .See Appendices 1 and 2, pp. 32, 36.
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GENERAL OBJECTIVE 3

To help the students develop their ability to analyze statistical data

When dealing with all the statistical information now available,
students mu st  h a ve  a  ce rt ai n  a bi l it y to  in te r pr et  d a ta  a n d ma ke 
i nt el li g en t d ec is io n s ba s ed  o n t he  q u an ti ta t iv e a nd  q ua l it at i ve  a na l ys is 
o f th at  da ta . Whe n wor ki n g wi th  da ta  th at  d e sc ri b es  t he  ch ar a ct er is t ic s
o f a po p ul at i on , on e  mus t  g o be y on d t he  n umb er s i nv ol ve d  i n o rd er  t o 
a rr iv e a t a mor e cr i ti ca l  a pp ra i sa l o f th e s it ua t io n. To  a tt a in  Gen e ra l
Obj ec ti v e 3, th e st u de nt s  wil l t he re f or e le a rn  h o w to  a s k pe r ti ne nt 
q ue st io n s an d  p re se n t th e  r es ul t s of  th ei r a na ly s is , wh i le  d e ve lo pi n g
t he ir  c r it ic a l se ns e .

I n th e f ir st  cy cl e o f se c on da ry  sc ho o l, t he  st ud e nt s or g an iz e d an d
p re se nt e d da t a in  t a bl es  an d gr a ph s. Th ey  a l so  s a w th at  th ey  co ul d u se 
c er ta in  de sc r ip ti ve  me as u re s (me an , med ia n, mo de , r an ge )  t o
s yn th es i ze  d a ta  a nd  th us  pr ov id e  i nf o rmat io n  o n v ar io us  ph en o me na .
I n Se co n da ry  IV, th e  s tu d en ts  l e ar ne d  a bo ut  me as u re s of  po si t io n an d 
b eg an  t o  s tu d y th e c on ce p t of  d i sp er s io n. I n  a dd i ti on , t he  s t ud en ts  we re 
mad e awa re  o f  t he  p r ob le ms in vo l ve d i n ga th e ri ng  da ta .

This course will briefly examine measures of dispersion (focusing on
standard deviation) and then explore a new measure of position,
namely the standard score (Z-score). The students will also study
two-variable statistical distributions and, in the process, wi ll  l e ar n t o
d ra w sc a tt er  pl ot s, ma ke  ta bl es  of  d a ta , de t er mi n e li ne a r co r re la ti o n
c oe ff ic i en ts  an d de v el op  st at is t ic al  mo de ls .

Wit h th i s ap p ro ac h, th e s tu de nt s  wil l  l ea rn  to  u s e an d i nt er p re t da t a
r at he r t ha n p ro du ce  it . I n ad di t io n, emph as i s is  pl ac ed  on  t h e an al y si s
o f si tu a ti on s  r at he r  t ha n  t he  c a lc ul a ti on  o f  p ar a me te rs . Tec h no lo gy  ca n
b e us ed  fo r t ed io us  ta sk s  s o th a t th e  s tu de n ts  c a n co nc e nt ra t e on 
a na ly si s  a nd  in te rp r et at i on .
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Terminal Objective 3.1

To solve problems related to situations involving a one- or two-variable statistical distribution

Sin ce  Se co nd a ry  I , t he  s t ud en ts  ha ve  le ar ne d  h ow to  o rg a ni ze  da ta 
a ss oc ia t ed  wi th  s it u at io n s in vo l vi ng  a on e- v ar ia b le  s ta t is ti c al 
d is tr ib u ti on . The y h av e a ls o le a rn ed  ho w to  ca lc u la te  t h e re l at ed 
p ar amet e rs  a n d to  a n al yz e  a nd  i n te rp r et  d at a  i n t er ms  o f  i ts  qu al it a ti ve 
a nd  q ua n ti ta t iv e ch a ra ct e ri st ic s . In Secondary III, the students
analyzed statistical data using measures of central tendency (mean,
median, mode). In Secondary IV, they built upon this knowledge by
examining measures of position. In addition, over these last two
years, the students have become familiar with the dispersion of data
by studying the concept of range as well as box-and-whisker plots.

Stu de nt s  who  ha ve  a t ta in e d Te rmi na l Obj ec ti v e 3.1  o f th i s co u rs e wi l l
b e ab le  to  s o lv e pr o bl ems  r el at e d to  on e-  o r  t wo - va ri ab l e st a ti st ic a l
d is tr ib u ti on s , us in g  t he  gr ap hi c al  a n d nu me r ic al  to ol s t he y h av e to 
a na ly ze  in fo r ma ti on . The  s tu d en ts  wi ll  f i rs t c ompa re  th e f ol lo wi n g
mea su re s  o f d is pe rs i on : t he  r an g e (s p re ad ), th e s emi- in t er qu a rt il e
r an ge , t he  me an  d ev i at io n  a nd  t h e st a nd ar d d ev ia t io n. They will learn
about a new way of indicating the position of a data value in a
distribution, namely the standard score (Z-score). When analyzing
and interpreting the relationship between two variables in a statistical
distribution, the students will learn to make contingency tables or
draw scatter plots. By analyzing a scatter plot, they can obtain
information about the correlation between the variables and also
characterize that correlation [as positive, negative or null (zero),
strong or weak]. The  s tu d en ts  sh ou ld  le ar n  t o es t imat e  t he  c o rr el a ti on 
c oe ff ic i en t i n di ff e re nt  wa ys : t he y c an  e st i ma te  th e di s pe rs i on  o f a 
s ca tt er  pl ot  by  c omp ar in g  i t wi t h th o se  t ha t  h av e  a lr ea d y be e n st ud i ed ,
u se  t he  be st  me th od s  o f a pp ro xi mat io n  ( el li p se  me th od  o r  b ox  pl ot )

a nd  t he n   us e  t ec hn o lo gy . I n st ud y in g t he  c or r el at i on  b et wee n t wo 
v ar ia bl e s, t h e ma in  fo cu s  s ho ul d  b e t he   an a ly si s  a nd  i n te rp r et at io n  o f
t he  s it u at io n  r at he r  t ha n  t he  n u me ri c al  c al c ul at i on s. Th e st u de nt s
s ho ul d l ea rn  to  c ri t ic al l y as se s s th e  met ho d s fo r  p ro ce s si ng  da ta  a s  wel l 
a s th e c on cl u si on s d ra wn  fr om i t .

Act iv it i es  i n  whi ch  th e s tu de nt s  a na l yz e an d  i nt e rp re t t he  r e la ti on s hi p
b et we en  two v ar ia bl e s ar e  c on si s te nt  wi th  t h e gl o ba l ob j ec ti v es ,
Gen er al  Ob je c ti ve  3  an d t he  g ui d in g p ri nc ip l es . Instead of focusing on
the application of formulas, th e te ac h er  s h ou ld  d e vo te  mo re  t i me  t o 
e ns ur in g  t ha t  t he  s t ud en t s un de r st an d  c on ce p ts  s u ch  a s s ta nd a rd 
d ev ia ti o n, s t an da rd  sc or e  ( Z- sc o re ), co rr el a ti on  co ef fi c ie nt  an d
r eg re ss i on  l i ne . In  th is  re ga rd , t he  us e of  te ch n ol og y i s re c omme nd e d.
The  s tu d en ts  wi ll  l e ar n t o de ve l op  s u it ab le  mo de l s fo r d if fe r en t
s it ua ti o ns  a n d to  a s se ss  a mo de l  c ri t ic al ly . Her e  a ga in , t he  fo cu s s ho ul d 
b e on  a n al yz i ng  t he  si tu a ti on  a n d pr e se nt in g  t he  an al ys i s.
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3.1

Intermediate Objectives

•  To co mp a re  d i ff er en t  mea s ur es  o f  d is p er si on  in  a  gi ve n
d is tr ib u ti on .

•  To de te r mi ne  th e st a nd ar d  s co re  (Z-s c or e)  f o r a d at a va l ue  i n  a 
d is tr ib u ti on .

• To co ns t ru ct  a two- v ar ia b le  d is t ri bu t io n ta b le  ( c on ti ng e nc y t ab le ).

• To co ns t ru ct  th e sc a tt er  pl ot  f o r a t wo -v ar i ab le  di st ri b ut io n .

• To describe, in their own words, the correlation between the two
variables in a distribution.

•  To estimate the (linear) correlation coefficient for the two
variables in a distribution.

•  To in te r pr et  th e (l i ne ar )  c or re l at io n  c oe ff i ci en t  f or  t h e two 
v ar ia bl e s in  a di st r ib ut i on .
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Appendix 1 Principles of Geometry Introduced in Earlier Courses

Bet we en  Se co n da ry  I  an d Sec on da r y IV, t he  s t ud en t s le ar n ed  a b ou t th e  p ro p er ti es  of  t wo-  a nd  th re e -d imen s io na l  f ig ur e s as  we ll  a s  t he  pr op er t ie s o f
g eo me tr i c tr a ns fo rma ti on s . Th es e  p ro p er ti es  ar e s umma ri z ed  b e lo w an d  s ho u ld  b e i nc lu d ed  wit h  t ho s e to  b e  i nt r od uc ed  in  Mat he ma t ic s 5 26 :
Tra ns it i on al  Ve rs io n . All  t h es e p ri nc ip l es  c a n be  u s ed  t o  d et er min e mea su re men ts  in  c er t ai n f ig ur es  an d t o ju st i fy  c e rt ai n s te ps  in vo lv e d in  so lv in g 
p ro bl ems .

I PLANE FIGURES

ANGLES

1. Adj ac en t  a ng l es  who s e ex t er na l s id es  ar e in  a st r ai gh t l in e a re 
s up pl eme nt ar y .

2 . Ver ti ca l ly  o p po si te  an gl e s ar e i so me t ri c.

3 . I f a tr a ns ve r sa l in t er se c ts  t wo  pa ra l le l li n es , t he n: 
_ t he  a lt e rn at e  i nt er i or  a ng le s  a re  is omet r ic ;
_ t he  a lt e rn at e  e xt er i or  a n gl es  a r e is o me tr ic ; 
_ t he  c or r es po n di ng  a n gl es  ar e is o me tr i c.

4 . I f two c or re s po nd in g  a ng l es  ( al t er na t e in te r io r o r al te r na te  ex te ri o r) 
a re  i so met ri c , th en  th ey  ar e fo r me d b y two p ar al l el  l in e s an d  a 
t ra ns ve r sa l.

TRIANGLES

5. The  s um of  t h e me as u re s o f th e i nt er i or  a ng l es  o f  a  t ri a ng le  is 
1 80 _ .

6 . I n an y t ri an g le , th e  l en g th  o f a ny  s i de  i s l es s t ha n th e  s um of  t he 
l en gt hs  of  t h e ot he r  t wo  si de s.

7 . I n an y t ri an g le , th e  l en g th  o f a ny  s i de  i s g re at e r th a n th e d if fe r en ce 
o f th e l en gt h s of  t h e ot h er  t wo  si de s .

8. I n an y t ri an g le , th e  l on g es t si d e is  op po si t e th e  l ar ge s t an g le .

9 . I n an y i so sc e le s tr i an gl e , th e a ng le s  o pp os i te  t h e is ome tr ic  si de s
a re  i so met ri c .

1 0. I n an y e qu il a te ra l t ri an g le , ea c h an g le  me as ur es  60 _ .

1 1. I n an y r ig ht  tr ia ng l e, t h e ac ut e  a ng l es  a re  co mp l emen ta r y.

1 2. I n an y i so sc e le s ri g ht  t r ia ng le , e ac h  a cu te  an gl e  mea su r es  4 5 _ .

1 3. The  a xi s  o f s ymme tr y  o f a n is os c el es  tr ia ng l e co n ta in s a  med i an ,
a  p er pe n di cu l ar  b is e ct or , a n an g le  b i se ct or  an d a n al ti t ud e o f th e
t ri an gl e .

1 4. The  a xe s  o f s ymme tr y  o f a n eq ui l at er a l tr ia n gl e c on ta in  th e
med ia ns , p er p en di cu l ar  b i se ct or s , an g le  b is e ct or s  a nd  a l ti tu d es  o f
t he  t ri a ng le .

1 5. I n a ri g ht  t r ia ng le , t he  sq ua re  of  t h e le ng t h of  th e hy p ot en u se  i s
e qu al  t o  t he  su m of  th e s qu ar es  of  t h e le ng t hs  o f  t he  o t he r t wo 
s id es .
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Appendix 1 (cont’d)

16. A t ri an g le  i s  r ig ht - an gl e d if  t h e sq u ar e of  th e l en gt h o f on e  o f it s 
s id es  i s  e qu a l to  t h e su m o f th e  s qu a re s of  th e l en gt hs  of  t h e ot he r 
t wo  s id e s.

17. I n a ri g ht  t r ia ng le , t he  le ng th  of  t h e si de  op po s it e a 3 0_  a n gl e is 
e qu al  t o  h al f  t he  l e ng th  of  t he  hy po t en us e.

18. The Law of Sines:

The sines of the angles of any triangle are proportional to the
lengths of the sides opposite these angles:
sin sin sinA B C

a b c
= =

19. The Law of Cosines:

The  s qu a re  o f  t he  l e ng th  of  a  s i de  o f  a ny  t r ia ng l e is  e q ua l t o th e
s um o f t he  s q ua re s o f th e  l en gt h s of  th e ot h er  t wo si de s  min u s
t wi ce  t h e pr o du ct  o f  t he  le ng th s  o f t he  o th e r two  s id es  mu lt i pl ie d
b y th e c os in e  o f th e  c on t ai ne d a ng le :

a b c bc2 2 2 2= + − cosA

20. The  mid p oi nt  of  t he  hy po t en us e o f a r ig ht  t r ia ng l e is  e q ui di s ta nt 
f ro m th e  t hr e e ve rt i ce s.

2 1. The  t hr e e pe r pe nd ic u la r b is ec to r s of  th e si d es  o f  a  t ri a ng le  ar e
c on cu rr e nt  i n  a  p oi n t th a t is  e q ui di s ta nt  f r om t h e th re e  v er t ic es .

2 2. The  t hr e e me d ia ns  o f  a  t r ia ng le  ar e c on cu rr e nt  a n d tr is e ct  o n e
a no th er  at  t h e po in t  o f c on cu rr e nc y.

QUADRILATERALS

23. The  o pp o si te  an gl es  of  a  pa ra ll e lo gr a m ar e i so me t ri c.

24. The  o pp o si te  si de s o f a p ar al le l og ra m a re  i s omet r ic .

25. The  d ia g on al s  o f a p ar al l el og ra m b is e ct  e ac h  o th e r.

26. The  d ia g on al s  o f a r ec ta n gl e ar e  i so met ri c.

27. The  d ia g on al s  o f a r ho mb u s ar e p er pe n di cu la r  t o e ac h ot h er .

28. The  s eg men t j oi ni ng  th e mid po in t s of  th e no n -p ar a ll el  s i de s o f a
t ra pe zo i d is  pa ra ll e l to  th e ba s es  a n d it s l en gt h  i s on e- ha l f th e  s um
o f th e l en gt h s of  t h e ba s es .

29. The  mid p oi nt s  o f th e  s id e s of  a n y qu a dr il at e ra l a re  t he  ve rt i ce s of  a
p ar al le l og ra m.

CIRCLES

30. Thr ee  n o n- co l li ne ar  po in t s de te r mi ne  on e an d  o nl y  o ne  c i rc le .

31. All  t he  pe rp e nd ic ul a r bi s ec to rs  of  t h e ch or d s of  a ci rc l e me e t at  t h e
c en tr e o f th e  c ir cl e .

32. All  t he  di ame te rs  o f  a  c i rc le  a r e is o me tr ic .

33. I n a ci r cl e, th e me a su re  of  t he  ra di u s is  h a lf  t h e me as u re  o f  t he 
d ia me te r .

34. The  a xe s  o f s ymme tr y  o f a  c ir cl e  c on t ai n it s  c en t re .
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Appendix 1 (cont’d)

35. The  r at i o of  th e ci r cu mf e re nc e o f a c ir cl e t o it s  d ia me t er  i s  a 
c on st an t  k no wn as  π.

36. I n a ci r cl e, th e me a su re  of  t he  ce nt r al  a ng l e is  eq ua l t o th e 
d eg re e mea su r e of  i t s in t er ce pt e d ar c .

37. I n a ci r cl e, th e ra t io  o f  t he  me as ur e s of  t wo ce n tr al  a n gl es  is  e qu a l
t o th e r at io  of  t he  me as u re s of  th ei r  i nt er c ep te d  a rc s.

38. The area of a circle is equal to πr2.

39. I n a ci r cl e, th e ra t io  o f  t he  a r ea s o f two s ec to r s is  e q ua l t o th e r at io 
o f th e mea su r es  o f t he ir  ce nt ra l  a ng l es .

POLYGONS AND REGULAR POLYGONS

40. The diagonals from one vertex of a convex polygon form n  –  2 
t ri an gl e s, wh er e n  is  t he  nu mb e r of  s i de s i n th at  polygon.

41. I n a co n ve x p ol yg on , t he  su m of  th e mea su re s  o f t he  e xt e ri or 
a ng le s, on e a t ea ch  ve rt e x, i s 3 60 _ .

42. The  s um of  t h e me as u re s o f th e i nt er i or  a ng l es  o f  a  p ol y go n i s
1 80 _  (n  - 2) , whe re  n  is  t he  nu mb e r of  s i de s i n th e p ol yg o n.

II TRANSFORMATIONS OF PLANE FIGURES AND
SOLIDS

ISOMETRIES AND ISOMETRIC FIGURES

43. An is ome tr y p re se rv e s co l li ne ar i ty , p ar al le l is m, th e or d er  o f  p oi nt s ,
d is ta nc e s an d  t he  me as ur es  o f  a ng l es . In  ad di t io n, t r an sl a ti on s a nd 
r ot at io n s pr e se rv e t he  o r ie nt at i on  o f  t he  p l an e.

44. Any  t ra n sl at i on  wil l  t ra n sf or m a  s tr a ig ht  l i ne  i n to  a no t he r l in e
p ar al le l  t o i t.

4 5. The  c or r es po n di ng  p a rt s o f is ome tr ic  pl an e f ig ur e s or  s o li ds  ar e
e qu al  i n  mea s ur e.

4 6. Pla ne  f i gu re s  a re  i s omet r ic  i f a nd  o n ly  i f t he re  is  a n i so me t ry  t ha t 
map s on e  f ig u re  o nt o  t he  ot he r.

4 7. I f th e c or re s po nd in g  s id e s of  t wo tr i an gl es  ar e i so me tr i c, t h en  t he 
t ri an gl e s ar e  i so me t ri c.

4 8. I f two s id es  an d th e  c on t ai ne d an gl e o f on e  t ri an g le  a n d th e t wo 
c or re sp o nd in g  s id es  an d c on ta in e d an g le  o f a no th e r tr ia n gl e a re 
i so me tr i c, t h en  t he  tr ia n gl es  a r e is o me tr ic .

4 9. I f two a ng le s  a nd  t h e co n ta in ed  si de  of  o ne  tr ia n gl e an d  t he  two
c or re sp o nd in g  a ng le s  a nd  co nt ai n ed  s i de  o f a no th e r tr ia n gl e a re 
i so me tr i c, t h en  t he  tr ia n gl es  a r e is o me tr ic .

50. Pla ne  f i gu re s  wit h a  s ca l e fa ct o r of  1 ar e i so me t ri c.

SIMILIARITY TRANSFORMATIONS
AND SIMILAR FIGURES

51. Any dilatation preserves collinearity, parallelism, th e or d er  o f 
p oi nt s, th e o ri en ta t io n o f th e p la ne , t he  me as ur e s of  a n gl es  an d
t he  r at i o of  th e di s ta nc e s.

5 2. Any  d il a ta ti o n wi ll  tr an s fo rm a  st ra i gh t li n e in t o an ot h er  l i ne 
p ar al le l  t o i t.
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Appendix 1 (cont’d)

53. Tra ns ve r sa ls  in te rs e ct ed  by  p ar a ll el  li ne s a re  d i vi de d i nt o s eg me nt s 
o f pr op o rt io n al  l en g th s.

54. The  l in e  s eg men t jo i ni ng  th e mi d po in t s of  t wo si d es  o f a  t ri a ng le  i s 
p ar al le l  t o t he  t hi r d si d e an d i ts  l e ng th  i s  o ne - ha lf  t h e le n gt h of  th e
t hi rd  s i de .

55. Any  s tr a ig ht  li ne  t h at  i n te rs ec t s two  s id es  of  a  tr ia ng l e an d  i s
p ar al le l to  th e t hi rd  s i de  f o rms a s ma ll e r tr ia n gl e s imil ar  to  t h e
l ar ge r t ri an g le .

56. Pla ne  f i gu re s  a re  s i mi la r  i f an d  o nl y  i f th e re  i s  a  s imi la ri t y
t ra ns fo r ma ti o n th at  ma ps  on e fi g ur e o nt o th e  o th e r.

5 7. I f two a ng le s  o f on e  t ri a ng le  a r e is o me tr ic  to  t h e two 
c or re sp o nd in g  a ng le s  o f a no th er  tr ia n gl e, t h en  t h e tr ia n gl es  ar e
s imil ar .

5 8. I f th e l en gt h s of  t h e co r re sp on d in g s id es  o f  t wo  tr ia ng l es  a r e in 
p ro po rt i on , t he n th e  t ri a ng le s a re  s i mi la r.

5 9. I f th e l en gt h s of  t wo si d es  o f o ne  t r ia ng le  ar e p ro po rt i on al  t o t he 
l en gt hs  of  t wo si de s  o f a no th er  tr ia n gl e an d  t he  co nt ai n ed  a n gl es 
a re  i so met ri c , th en  th e t ri an gl e s ar e  s imil a r.

60. In similar plane figures:

-  the ratio of the measures of the corresponding angles is 1;
-  the ratio between the lengths of the corresponding segments

is equal to the scale factor;
-  the ratio of the areas is equal to the square of the scale factor.

III SOLIDS

61. In any convex polyhedron, t he  s um of  t h e nu mb e r of  ve rt ic e s an d 
t he  n umb er  o f  f ac es  is  e q ua l to  th e n umbe r o f ed g es  p lu s  t wo .

62. The  l at e ra l a re a of  a ri g ht  p ri s m or  of  a  r i gh t c ir cu la r  c yl i nd er  i s 
e qu al  t o  t he  pr od uc t  o f t he  p er i me te r  o f it s  b as e  a nd  i t s he i gh t.

63. The  l at e ra l a re a of  a re g ul ar  p y ra mi d  o r of  a ri g ht  c ir c ul ar  co ne  i s 
e qu al  t o  o ne - ha lf  t h e pr o du ct  o f  t he  pe ri me t er  of  i ts  ba se  an d it s 
s la nt  h e ig ht .

64. The  a re a  o f a  s ph er e  i s e qu al  t o  t he  pr od uc t  o f t he  c ir c umfe r en ce  o f 
i ts  g re a t ci r cl e an d  i ts  di amet e r.

65. The  v ol u me  o f  a  p ri s m or  of  a  c y li nd e r is  e q ua l t o th e p ro du c t of 
t he  a re a  o f i ts  b as e  a nd  it s he i gh t.

6 6. Th e vo lu me of  a re gu l ar  p y ra mi d o r of  a co ne  is  e q ua l to  on e- t hi rd 
t he  p ro d uc t o f th e a re a o f it s b as e a nd  i ts  he ig h t.

6 7. The  v ol u me  o f  a  s ph e re  i s  e qu al  to  t wo- th ir d s th e  p ro du c t of  th e
a re a of  it s g re at  c i rc le  an d it s  d ia met er .

IV ANALYTIC GEOMETRY

68. The distance between two points:
Given A x y1 1,( )  and B x y2 2,( ) ,
d(A, B) = x x y y2 1

2

2 1

2
−( ) + −( )

69. Two  s tr a ig ht  li ne s t ha t a re  n ot  pa ra l le l to  th e y -a xi s a re  p a ra ll el  if 
a nd  o nl y  i f t he ir  s l op es  ar e eq u al .

70. Two  s tr a ig ht  li ne s t ha t a re  n ot  pa ra l le l to  th e y -a xi s a re 
p er pe nd i cu la r  i f an d  o nl y  i f th e ir  s l op es  a r e ne g at iv e r ec ip r oc al s.
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Appendix 2 Deductive Reasoning Involving Circles and Right Triangles

Usi ng  t h ei r k no wl ed g e of  ge omet r y an d  t he  s k il ls  th ey  h a ve  a l re ad y a cq ui r ed , th e  s tu d en ts  wi ll  h a ve  t o p ro ve  th e fo l lo wi n g pr op o si ti o ns . St u de nt s  wil l
n ot  b e r eq ui r ed  t o p ro ve  pr op os i ti on s  1 , 2, 3, 4  an d 6 f or  p u rp os es  of  s u mmat iv e  e va l ua ti on .

1. The  d ia met er  is  t he  lo ng e st  c ho r d of  a ci rc l e.

2 . Any  d ia met er  di vi de s a ci r cl e i nt o two  i so met ri c p ar ts .

3 . I n a ci r cl e o r in  i s omet r ic  c ir c le s, is omet r ic  a r cs  a re  su bt e nd ed  b y 
i so me tr i c ch o rd s, a n d vi c e ve rs a .

4 . Any  d ia met er  pe rp en d ic ul a r to  a  ch or d  d iv id e s th a t ch or d  a nd  ea ch 
o f th e a rc s t ha t it  su bt e n ds  i nt o  t wo  is omet r ic  p a rt s.

5 . I n a ci r cl e o r in  t wo is o me tr ic  ci rc l es , two  i so met ri c c ho rd s  a re 
e qu id is t an t f ro m th e  c en t re , an d  v ic e  v er sa .

6 . I f a li n e is  pe rp en d ic ul a r to  a  ra di u s of  a  ci rc l e at  t h e en d po in t o f 
t he  r ad i us  i n  t he  c i rc le , t he  l i ne  i s  t an ge n t to  th e ci r cl e. Th e
c on ve rs e  i s a ls o tr u e.

7 . Two  p ar a ll el  li ne s, be  t h ey  s ec a nt s o r ta ng e nt s, in te rc e pt  i s omet ri c 
a rc s of  a ci r cl e.

8 . I f po in t  P i s  l oc at e d ou t si de  c i rc le  O, a nd  if  s e gmen ts  PA a n d PB
a re  t an g en ts  to  t ha t  ci rc le  at  p o in ts  A an d B r es pe c ti ve l y, t he n  OP
bisects angle APB and PA PB≅ .

9. The  mea s ur e o f an  i n sc ri b ed  a ng l e is  on e- ha l f th e  mea su r e of  it s
i nt er ce p te d a rc .

10. The  mea s ur e o f an  a n gl e f or me d b y two  c ho rd s  i nt e rs ec ti n g in  th e
i nt er io r  of  a  c i rc le  is  o ne - ha lf  th e su m o f t he  mea s ur es  of  t he  ar cs 
i nt er ce p te d b y th e a ng le  an d it s  v er t ic al  a n gl e.

11. The  mea s ur e o f an  a n gl e who se  v e rt ex  is  l oc a te d o ut si de  a ci r cl e is 
o ne -h al f  t he  di ff er e nc e o f th e mea su r es  o f t he  i n te rc ep t ed  a r cs .

12. I n an y t r ia ng le , t he  bi se ct o r of  an  a ng l e di v id es  t h e op p os it e s id e
i nt o two  s eg men ts  wh os e l en gt hs  ar e p ro po rt i on al  to  t ho s e of  th e
a dj ac en t  s id e s.

13. I f two c ho rd s  i nt er s ec t i ns id e a  c ir c le , th e  p ro d uc t of  th e l en gt hs  of  
t he  s eg men ts  of  o ne  ch or d  i s eq ua l to  th e p ro du ct  of  t h e le ng t hs  o f  
t he  s eg men ts  of  t he  ot he r  c ho rd .

14. If secant PAB intersects a circle at points A and B and secant
PCD intersects the circle at points C and D, then
m PA m PB m PC m PD⋅ = ⋅ .

15. If tangent PA intersects a circle at point A and secant PBC
intersects the circle at points B and C, then

m PA m PB m PC( ) = ⋅
2

.

16. The  l en g th  o f  a  l eg  of  a  ri gh t t ri an g le  i s t he  g e omet ri c  mea n  ( me an 
p ro po rt i on al )  b et we e n th e  l en gt h  o f t he  h yp o te nu s e an d t he  l e ng th 
o f th e a dj ac e nt  s eg men t o f th e hy po t en us e  f or me d  b y t he  a lt i tu de 
t o th e h yp ot e nu se .

17. The  l en g th  o f  t he  a l ti tu d e to  t h e hy p ot en us e  o f a  r ig ht  tr ia n gl e is 
t he  g eo met ri c  mea n ( me an  pr op or t io na l ) be twe en  t h e le ng t hs  o f 
t he  s eg men ts  of  t he  hy po t en us e.
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Appendi x  2  (c on t’ d )

18. I n a ri g ht  t r ia ng le , t he  le ng th  of  t h e hy po t en us e  mul ti p li ed  by  t he 
l en gt h o f th e  a lt it u de  t o  t he  h y po te n us e is  eq ua l  t o th e  p ro d uc t of 
t he  l en g th s o f th e s id es  of  t he  ri gh t  a ng le .



Bibliography



Bibliography  40

GENERAL REFERENCES

Bar ac s, Ja no s , and Ric ha r d Pa ll a sc io . "Le  d é ve lo p pe me nt  de  l a 
p er ce pt i on   spa ti al e ." I n  Bul le ti n  d e l 'AMQ, Vo l. 2 1 , No . 4 , De c embe r ,
1 98 1:  5 - 11 .

Bedna rz , Nadi ne . "L'en s ei gn e me nt  d e s ma t hé ma ti q ue s e t le  Qu éb ec 
d e l'an  20 00 ." In  Mat hé ma t iq ue men t vô t re ! Déf is  e t  p er s pe ct iv e s po u r
l 'e ns ei g ne me n t de s mat hé mat iq ue s , ed it ed  by  Ri ch ar d Pal la s ci o.
Mon tr éa l : Le s  é di ti o ns  Ag en ce  d 'ARC i nc ., 1 9 90 .

Bor di er , J ac que s, e t  a l. La ma th é ma th i qu e et  l' ac t iv it é h umai n e :
Ren co nt r e av e c Pa sc a l C., Qué be c Tél é- u ni ve rs i té , 1 97 9, p p . 19 4 -2 17 .

Bro wn, Ste phe n I., a nd I . Mar io n. The  Art  of  Pr ob le m Pos in g .
Hil ls da l e, N.J.: La wre nc e  Erl ba u m As s oc ia te s , 19 9 0.

Confr ey , J er e . "Wh at  Co ns tr u ct iv is m I mp l ie s fo r  Tea c hi ng ." In 
Con st ru c ti vi s t Vi ews  o f t he  Tea c hi ng  an d th e  Lea r ni ng  o f 
Mat he ma t ic s, e di te d b y Ro b er t B. Da vi s , Ca ro l yn  A. Mah er  an d Nel 
Nod di ng s . Re s to n, Va .:  Na ti on al  Co un c il  o f Tea ch e rs  o f Mat he mat ic s,
1 99 0,
p p. 1 07 - 12 2.

Conse il  supé r ie ur  de  l 'é duc at io n. Éva lu er  le s a pp re nt i ss ag e s au 
p ri ma ir e  :  u n  é qu il i br e à  t ro uv e r. Qué be c:  Di re c ti on  d e s
c ommu ni c at io n s du  CSE, 1 9 92 .

For el ic h, Ga r y W., Kev in G. Bar t ko vi c h, a nd Pa ul  A. Foe s te r.
Con ne ct i ng  Ma th emat i cs , Cur ri cu l um a n d Ev al u at io n  S ta nd a rd s f or 
S ch oo l Mat he mat ic s Add en d a Se ri e s, Gr ad es  9 - 12 . Res to n, Va .: 
Nat io na l  Cou n ci l of  Te ac h er s of  Ma th e ma ti cs , 1 99 1 .

Gol di n, Ge ra l d A. "Ep is te mol og y , Co ns t ru ct i vi sm a n d Di s co ve ry ." In 
Con st ru c ti vi s t Vi ews  o f t he  Tea c hi ng  an d th e  Lea r ni ng  o f 
Mat he ma t ic s, e di te d b y Ro b er t B. Da vi s , Ca ro l yn  A. Mah er  an d Nel 
Nod di ng s . Re s to n, Va .:  Na ti on al  Co un c il  o f Tea ch e rs  o f Mat he mat ic s,
1 99 0,
p p. 3 1- 4 7.

Hie be rt , J ame s. Con ce pt u al  a n d Pr oc e du ra l  Kno wl e dg e:  Th e Ca s e of 
Mat he ma t ic s. Hil ls da l e, N.J.: La wre nc e  Erl ba u m As s oc ia te s , 19 8 6.

Hir sc h, Chri s ti an R. "Ac ti vi t ie s f or  I mp l emen t in g Cu r ri cu l ar 
The me s." I n Age nd a f or  Ac ti on . Res to n, Va .:  Na ti on a l Co u nc il  o f 
Tea ch er s  o f Mat he ma t ic s, 19 86 .

Hir sc h, Chri s ti an R., and Har ol d L. Schoe n. "A Co re  Cu rr i cu lu m
f or  Gra d es  9 - 12 ." I n  Mat he ma t ic s Tea ch er , Vol . 82 , No. 9, Dec e mb er ,
1 98 9:  6 9 6- 70 1 .

Kenny , Mar ga r et  J ., ed. Dis cr et e  Mat h emat ic s  a cr o ss  t he 
Cur ri cu l um, K-1 2, Ye ar bo o k of  t h e Na t io na l Cou nc i l of  Te ac he r s of 
Mat he ma t ic s. Res to n, Va .:  Na ti on a l Co u nc il  o f  Tea c he rs  o f 
Mat he ma t ic s, 19 91 .

Meiring, Steven P., Theta N. Rubestein, James E. Schultz, Jan de
Lange and Donald L. Chambers. A Core Curriculum: Making
Mathematics Count for Everyone, Curriculum and Evaluation
Standards for School Mathematics Addenda Series, Grades 9-12.
Reston, Va.: National Council of Teachers of Mathematics, 1992.



Bibliography  41

Noddi ng s , Ne l . "Co ns t ru ct i vi sm i n  Mat h emat ic s  Edu c at io n." I n
Con st ru c ti vi s t Vi ews  o f t he  Tea c hi ng  an d th e  Lea r ni ng  o f 
Mat he ma t ic s, e di te d b y Ro b er t B. Da vi s , Ca ro l yn  A. Mah er  an d Nel 
Nod di ng s . Re s to n, Va .:  Na ti on al  Co un c il  o f Tea ch e rs  o f Mat he mat ic s,
1 99 0,
p p. 7 -1 8 .

Par adis , Est her . L'é va lu a ti on  de s ap p re nt i ss ag es  : va l or is er  sa 
mis si on  pé da g og iq ue . Qué be c:  Fé dé r at io n d es  e n se ig na n te s e t de s
e ns ei gn a nt s d e co mmi ss io n s sc ol a ir es , Cen tr a le  d e  l 'e ns e ig ne men t du 
Qué be c, 19 92 .

Qué be c. Mi ni st è re  de  l 'Éduc at io n. Mat he ma t ic s Cur ri cu l um Gu id e
Ele me nt a ry  S c ho ol , Boo kl e t K, Pr ob le m S ol vi n g. Cod e 16 - 23 00 - 11 A.
Qué be c:  Mi ni s tè re  d e  l 'Éd uc at io n , 19 8 8.

Res ni ck, L. B., a nd L. E. Klo ff e r. "To wa rd  th e Thi nk in g  Cur r ic ul um: 
An Ov er v ie w." I n Towar d t he  Th in ki ng  Cu rr i cu lu m:  Cu rr e nt 
Cog ni ti v e Re s ea rc h, 19 89  Ye ar bo o k of  th e As s oc ia t io n fo r  S up e rv is io n 
a nd  Cur r ic ul u m De ve l op me n t, e di te d b y La u re n B. Re sn i ck  a nd 
Leo po ld  E. Kl of fe r. Al ex a nd ri a, Va .:  As so ci a ti on  fo r Su p er vi s io n an d 
Cur ri cu l um De ve lo pme nt , 1 98 9.

Rombe rg , Tho mas  A., ed. Cur ri cu l um a n d Ev al u at io n  S ta nd a rd s f or 
S ch oo l Mat he mat ic s. Res to n, Va .:  Na ti on a l Co u nc il  o f  Tea c he rs  o f 
Mat he ma t ic s, 19 89 .

Tas k Fo r ce  o n Dis cr e te  Ma themat i cs . Dis cr et e  Mat h emat ic s  a nd  th e
S ec on da r y Ma t he ma ti c s Cu r ri cu lu m. Res to n, Va .:  Na ti on a l Co u nc il  o f 
Tea ch er s  o f Mat he ma t ic s, 19 90 .

Wir sz up, I za a k, a nd Ro be r t St re i t. Dev el op men ts  in  S ch o ol 
Mat he ma t ic s Edu ca ti o n ar o un d th e  Wor l d:  App l ic at i on s- or i en te d 
Cur ri cu l a an d  Tec hn o lo gy - su pp or t ed  Le ar ni ng  fo r All  t he  St ud e nt s.
Res to n, Va .:  Na ti on a l Co u nc il  o f  Tea c he rs  o f  Mat h emat ic s , 19 8 7.

ALGEBRA AND TECHNOLOGY

Bar re tt , G., and J. Gr oe bel . "Th e I mp ac t  o f Gr a ph in g  Cal cu l at or s  o n
t he  Tea c hi ng  an d Le a rn in g  o f Ma t he ma t ic s." I n Tea ch in g  a nd 
Lea rn in g  Mat h emat ic s  i n t he  1 99 0 s, K- 12 , Ye a rb oo k  o f th e  Nat i on al 
Cou nc il  of  Te ac he rs  of  Ma th emat i cs , e di te d b y Th o ma s J. Co on e y.
Res to n, Va .:  Na ti on a l Co u nc il  o f  Tea c he rs  o f  Mat h emat ic s , 19 9 0,
pp. 205-211.

Bel l, Al an. "Pu rp os e  i n Sch oo l Alg eb r a." In  The  J ou r na l o f
Mat he ma t ic al  Be ha vi o r, S p ec ia l I ss ue :  New Pe rs pe c ti ve s o n Sc h oo l
Alg eb ra , Pap e rs  a nd  Di sc u ss io ns  of  I CME-7 , Alg eb r a Re se a rc h
Gro up , e di te d b y Ro b er t B. Da vi s , Vo l. 14 , No. 1 , Mar ch  19 95 : 4 4- 73 .

Demana, Fr ankli n, a nd Be r t K. Wa it s. "En ha n ci ng  Ma th ema ti cs 
Tea ch in g  a nd  Le ar ni n g th r ou gh  Te ch no l og y." I n Tea ch in g  a nd 
Lea rn in g  Mat h emat ic s  i n t he  1 99 0 s, K- 12 , Ye a rb oo k  o f th e  Nat i on al 
Cou nc il  of  Te ac he rs  of  Ma th emat i cs , e di te d  b y Tho ma s J . Co o ne y.
Res to n, Va .:  Na ti on a l Co u nc il  o f  Tea c he rs  o f  Mat h emat ic s , 19 9 0,
p p. 2 12 - 22 2.

_ _ _ . Pre ca lc u lu s Mat he ma t ic s, a Gr ap h in g App ro ac h . Rea di ng , Ma.: 
Add is on - We sl e y, 1 99 0 .

Dio n, G. "Th e Gr a ph in g  Cal cu l at or :  a  Too l  f or  Cr it ic a l Th i nk in g." I n
Mat he ma t ic s Tea ch er , Vol . 83 , No. 7, Oct o be r 1 99 0:  5 6 4- 57 1 .

Fey , Ja mes  T. "Sc ho ol  Al ge b ra  f or  th e Yea r 20 0 0." I n Res ea rc h  I ss u es 
i n th e Lea rn i ng  a nd  th e Tea ch in g  o f Alg eb ra , e di te d b y Si g ri d Wa g ne r
a nd  Car o ly n Kie ra n. Re st o n, Va.:  Nat i on al  Co un ci l  o f Te a ch er s  o f
Mat he ma t ic s, 19 89 , p p. 1 9 9- 21 4.

Fey , Ja mes  T., et  a l . Con ce pt s  i n Alg eb ra :  A Te ch no lo g ic al  Ap pr oa c h.
Ded ha m, Ma ss .: Ja ns o n Pu b li ca ti o ns , 1 99 5.



Bibliography  42

Heid, M. Kathleen, J. Choate, C. Shetts, and R. M. Zbiek.
Algebra in a Technological World, Curriculum and Evaluation
Standards for School Mathematics Addenda Series, Grades 9-12.
Reston, Va.: National Council of Teachers of Mathematics, 1995.

J anvi er , Cla ude . "Re pr é se nt a ti on  e t  c omp ré he ns i on  ( u n ex emp la ir e :
l e co nc e pt  d e  f on ct i on )." I n Bul le ti n  d e l 'AMQ, Vol . 23 , No. 5, Oct o be r
1 98 3:  2 2 -2 8.

J anvi er , Cla ude , Ca t he ri ne Gi ra r do n, and Je a n- Cha rl es  Mo ra nd.
"Ma th ema ti ca l  Symbo l s an d  Rep re s en ta t io ns ." In  Res ea rc h  I de a s fo r
t he  Cla s sr oo m: Hi gh  Sc ho o l Ma th e ma ti c s, e di te d  b y P.S. Wi l so n. Ne w
Yor k:  Ma cmil l an , 19 9 3, p p . 79 -1 0 2.

Kaput , J . J. "Tec hn o lo gy  an d Ma t he ma t ic s Ed u ca ti o n." In  Han db oo k 
o f Re se a rc h o n Ma th e ma ti c s Te ac h in g a nd  Lea r ni ng , e di te d  b y D.A.
Gro uws. Ne w Yor k:  Ma cmil l an , 19 9 2, p p . 19 9- 2 13 .

Kenne dy , J ., and E. Ra ga n. "Fu nc t io n." I n His to ri c al  To pi cs  f o r th e 
Mat he ma t ic s Cla ss ro o m, Ye ar bo ok  of  t h e Na ti o na l Cou nc il  of 
Tea ch er s  o f Mat he ma t ic s, e di te d  b y Tho ma s Coo ne y . Wa sh i ng to n ,
DC:  Nat i on al  Co un ci l  o f Tea ch er s  o f Mat he ma t ic s, 19 69 , p p. 3 1 2- 31 3.

Kie ra n, Ca ro l yn. "Th e Lea rn i ng  a nd  Te ac h in g of  Sc ho o l Al ge b ra ." In 
Han db oo k  o f Res ea rc h  o n Mat he ma t ic s Tea ch in g  a nd  Le ar ni n g, e di te d 
b y D.A. Gr ou ws. New Yo rk :  Mac mi l la n, 19 93 , p p. 3 9 0- 41 9.

Lei nhar dt, G., O. Za sl av s ki , and M. K. St ei n. "Fu nc ti o ns , Gra ph s
a nd  Gra p hi ng :  Tas ks , Lea r ni ng  a n d Te a ch in g." I n Rev ie w o f
Edu ca ti o na l Res ea rc h , Vol . 60 , 1 99 0 : 1-64.

Qué be c. Mi ni st è re  de  l 'Éduc at io n. I nf or ma t io n Doc umen t , Gr a ph s,
Not at io n  a nd  Sy mb ol s  Use d  i n Se c on da r y Ma th e ma ti c s. Cod e
1 6- 33 06 A. Qu é be c:  Mi ni st è re  d e l 'Édu c at io n, 19 97 .

Schwa rt z , J., a nd M. Yer ushal my . "Ge tt in g  Stu d en ts  t o  Fun c ti on  i n 
a nd  wit h  Alg e br a." I n The  Con c ep t o f Fu nc t io n:  As pe ct s  o f
Epi st emo lo gy  an d Pe d ag og y , e di te d b y G. Ha re l a nd  E. Dub in s ky .
Mat he ma t ic al  As so ci a ti on  of  Ame r ic a Not es , Vol . 2 5, 1 99 2 : 26 1 -2 89 .

Sfa rd, A. Tra ns it i on  f r om Ope r at io n al  t o S tr uc t ur al  Co nc ep t io n:  Th e
Not io n o f Fu n ct io n Rev is e d. Lec tu r e gi v en  a t t he  1 3 th  I nt e rn at i on al 
Con fe re n ce  o n  t he  Ps yc ho l og y of  Ma th e ma ti cs , Par i s, 1 98 9 .

Ste en, Lynn Art hur. "Pa tt e rn ." In  On th e S ho ul d er s of  Gi an t s (New
App ro ac h es  t o  Numer a cy ). Was hi n gt on , DC:  Na ti on a l Re se a rc h
Cou nc il , Nat i on al  Ac ad emy  Pre ss , 1 99 0 , pp . 1 -1 0.

Tho rpe, J. A. "Alg eb r a:  Wh at  Sho u ld  We  Tea ch  an d How Sho u ld  We 
Tea ch  I t ?" I n  Res ea rc h  I ss u es  i n t he  Le ar ni ng  an d t he  Tea c hi ng  of 
Alg eb ra , e di te d  b y Sig ri d Wag ne r  a nd  Ca ro ly n  Kie ra n . Re s to n, Va .: 
Nat io na l  Cou n ci l of  Te ac h er s of  Ma th e ma ti cs , 1 98 9 , pp . 1 1- 24 .

Usi ki n, Z. "Con ce p ti on s  o f Al g eb ra  an d Us e s of  Va ri ab l es ." In  The 
I de as  o f  Alg e br a, K- 12 , Yea rb oo k  o f t he  Nat i on al  Co un ci l  o f Tea ch er s 
o f Ma th e ma ti c s, e di te d  b y A. Co xf o rd  a n d A. Sc hu lt e . Re st o n, Va .: 
Nat io na l  Cou n ci l of  Te ac h er s of  Ma th e ma ti cs , 1 98 8 , pp . 8 -1 9.

Wai ts , B. K., a nd F. Dema na . New Mod e ls  f o r Te ac h in g a nd 
Lea rn in g  Mat h emat ic s  t hr o ug h Te c hn ol o gy . Lec tu r e gi v en  t o t he 
wor ki ng  gr ou p  s tu dy i ng  t h e us e o f mi c ro co mp u te rs  in  t he  te ac h in g of 
mat he ma t ic s, ICME-6 , Bud a pe st , 1 98 8.



Bibliography  43

GEOMETRY

Cha ze n, Da ni e l, a nd Ri cha rd Houde. How t o Use  Co nj ec tu r in g a nd 
Mic ro co mpu te r s to  Te ac h Geo me tr y . Res to n , Va .: Na ti o na l Cou nc il  of 
Tea ch er s  o f Mat he ma t ic s, 19 89 .

Cle me nt s , Do ugl as  H., and Mic ha e l T. Ba ti st a . "Ge omet r y an d 
Spa ti al  Re as o ni ng ." In  Han db oo k  o f Res ea rc h  o n Mat he ma t ic s
Tea ch in g  a nd  Le ar ni n g, NCTM, Re s ea rc h  I nt er p re ta t io n Pr o je ct ,
e di te d b y Do u gl as  A. Gro u ws . Ne w Yor k : Ma cmi ll an  Pu bl is h in g
Compa ny , 1 99 2 , pp . 4 20 -4 6 4.

Cox fo rd, Art hur  F., et  a l . Geo me tr y  f ro m Mul ti p le  Pe rs pe ct i ve s,
Cur ri cu l um a n d Ev al u at io n  S ta nd a rd s f or  S ch o ol  Ma th emat i cs 
Add en da  Se ri e s, Gra d es  9 - 12 . Res to n , Va .: Na ti o na l Cou nc il  of 
Tea ch er s  o f Mat he ma t ic s, 19 91 .

Cra ine, Ti mo t hy  V. "I nt eg r at in g  Geo me t ry  i n to  t he  Se co n da ry 
Mat he ma t ic s Cur ri cu l um." In  The  S ec o nd ar y  S ch oo l  Mat h emat ic s 
Cur ri cu l um, Yea rb oo k  o f t he  Nat i on al  Co un ci l  o f Tea ch er s  o f
Mat he ma t ic s, e di te d  b y Chr is ti a n R. Hi rs ch . Res t on , Va .: Na t io na l
Cou nc il  of  Te ac he rs  of  Ma th emat i cs , 1 98 5, p p . 12 2 -1 27 .

Cro we , Donal d W., a nd Tho ma s M. Thompso n. "So me  Mo de r n
Use s of  Ge ome tr y." I n Lea rn in g  a nd  Te ac hi n g Ge o me tr y, K- 12 ,
Yea rb oo k  o f t he  Nat i on al  Co un ci l  o f Tea ch er s  o f Mat he ma t ic s, e di te d 
b y Ma ry  M. Li nd qu is t . Re s to n, Va .:  Na ti on al  Co un c il  o f Tea ch e rs  o f
Mat he ma t ic s, 19 87 , p p. 1 0 1- 11 2.

Hende rs o n, Ke nnet h B., e d. Geo me tr y  i n t he  Mat h emat i cs 
Cur ri cu l um, Yea rb oo k  o f t he  Nat i on al  Co un ci l  o f Tea ch er s  o f
Mat he ma t ic s. Res to n, Va .:  Na ti on a l Co u nc il  o f  Tea c he rs  o f 
Mat he ma t ic s, 19 73 .

Hirsch, Christian R., Harold L. Schoen, Andrew J. Samide,
Dwight O. Coblentz, and Mary Ann Norton. Geometry. Glenview,
Ill.: Scott, Foresman & Co., 1990.

Kenny , Mar ga r et . "Lo go  Ad ds  a Ne w Dimen s io n to  Ge ome tr y
Pro gr ams  a t t he  Sec o nd ar y  Lev el ." In  Lea rn in g  a nd  Te ac hi n g
Geo me tr y , K- 1 2, Yea r bo ok  of  t he  Na ti o na l Co u nc il  of  Tea c he rs  of 
Mat he ma t ic s, e di te d  b y Mar y M. Li nd q ui st . Res to n , Va .:  Na ti o na l
Cou nc il  of  Te ac he rs  of  Ma th emat i cs , 1 98 7, p p . 85 - 10 0.

Lar so n, Ro la nd E., e t al . Pre ca lc u lu s wit h Li mit s:  A Gr ap h in g
App ro ac h . Tor on to :  D.C. Hea th  an d Compa ny .

Linquis t , Ma r y M., e d. Lea rn in g  a nd  Te ac hi n g Ge o me tr y, K- 12 ,
Yea rb oo k  o f t he  Nat i on al  Co un ci l  o f Tea ch er s  o f Mat he ma t ic s. Res to n .
Va.: Na t io na l  Cou nc i l of  Te ac he r s of  Ma th ema ti cs , 1 98 7.

Papil lo n, Vi nce nt . Vec te ur s , ma t ri ce s e t no mbr es  c o mp le x es .
Mon tr éa l : Mo d ul o, 1 9 93 .

Pohl, Vi ct or i a. "Vi su a li zi n g Th re e  Dime ns io ns  by  Co ns tr uc t in g
Pol yh ed r a." I n Lea rn in g  a nd  Te ac hi n g Ge o me tr y, K- 12 , Yea rb o ok  o f 
t he  Nat i on al  Co un ci l  o f Tea ch er s  o f Mat he ma t ic s, e di te d  b y Mar y M.
Lin dq ui s t. Re st on , Va.: Nat io na l  Cou n ci l of  Te ac h er s of  Ma th e ma ti cs ,
1 98 7, p p . 14 4 -1 54 .

Senec ha l , Ma r jo ri e. "Sh ap e ." I n  On th e S ho ul d er s of  Gi an t s (New
App ro ac h es  t o  Numer a cy ). Wa sh in g to n DC:  Nat i on al  Re se ar c h
Cou nc il , Nat i on al  Ac ad emy  Pre ss , 1 99 0 , pp . 1 39 -1 8 1.



Bibliography  44

Senk, Shar on L., and Dani el  B. Hir sc hho rn. "Mu lt ip l e Ap p ro ac he s 
t o Ge ome tr y:  Te ac hi n g Si mil ar it y ." I n  Mat he ma t ic s Tea ch er , Vol . 83 ,
No. 4 , Apr il  19 90 : 2 74 -2 8 0.

STATISTICS

Ala lo uf , Ser g e, Deni s La bel le , a nd J e an Ména rd. I nt ro du c ti on  à la 
s ta ti st i qu e a pp li qu é e. Mon tr éa l : Éd i ti on s Add is o n- We sl e y, 1 9 90 .

Ami ot , Est he r . I nt ro du c ti on  au x pr o ba bi l it és  e t  à  l a  s ta ti s ti qu e .
Bou ch er v il le :  Gaë ta n  Mor i n Éd it e ur , 1 99 0.

Ang er s, Cl aude. Les  s ta t is ti q ue s, o u i ma i s... Le  b on  et  l e mau va i s
u sa ge s d e st a ti st iq u e. Mon tr éa l : Le s  Édi ti o ns  Ag en ce  d 'Ar c i nc ., 1 9 91 .

Ber tr and, Ri c ha rd, i n co l la bo ra t io n wit h Cl a ude Val ique t te .
Pra ti qu e  d e l 'a na ly s e st a ti st iq u e de s  d on né e s. Sil le r y:  Pr es se s d e
l 'Uni ve r si té  du  Qué b ec , 1 98 6.

Bur ri l, Ga il  F. Gui de li n es  f o r th e Tea ch i ng  o f S ta ti s ti cs , K-1 2
Mat he ma t ic s Cur ri cu l um. Ale xa n dr ia , Va.: Cen te r  f or  St at is t ic al 
Edu ca ti o n, Amer ic an  St at i st ic al  As so c ia ti on , 1 99 1 .

_ _ _ . "Sta ti s ti cs  an d Pr o ba bi l it y." I n Mat he ma t ic s Tea ch er , Vol . 8 3,
No. 2 , Feb ru a ry  1 99 0 : 11 3 -1 18 .

Bur ri l, Ga il  F., et  al . Dat a An a ly si s  a nd  S t at is t ic s ac r os s t he 
Cur ri cu l um, Cur ri cu l um a n d Ev al u at io n  S ta nd a rd s f or  S ch o ol 
Mat he ma t ic s Add en da  Se ri e s, Gra d es  9 - 12 . Res to n , Va .: Na ti o na l
Cou nc il  of  Te ac he rs  of  Ma th emat i cs , 1 99 2.

Bur ri l, Ga il  F., and Pat r ic ia  Ho pf ens pe rg er . Exp lo ri n g St a ti st ic s 
wit h th e  TI- 8 1. Men lo  Pa rk , Cal if .:  Ad di s on -Wes l ey  Pu bl is hi n g, 1 9 92 .

Dav is , Gre tc hen. "Ex pl o ri ng  Da ta  An al ys i s to  Ex pl or e  Cla ss 
Enr ol lme nt ."  In Mat he ma t ic s Tea ch er , Vol . 8 3, No . 2, Fe br ua r y 19 90 : 
1 04 -1 06 .

Ganades i ka n, Mr udel l a, Ri char d Schea f fe r, a nd Ja mes  Swi f t. The 
Art  a nd  Te ch n iq ue  o f  S imu la ti on . Pal o Alt o, Ca li f.:  Dal e  Sey mo u r
Pub li ca t io ns , 1 98 7.

Kis sa ne , Bar r y V. "Ac ti vi t ie s i n In fe r en ti a l St at i st ic s ." I n Tea ch in g 
S ta ti st i cs  a n d Pr ob a bi li t y, Yea r bo ok  of  t he  Na ti o na l Co u nc il  of 
Tea ch er s  o f Mat he ma t ic s, e di te d b y A. P. Sch u lt e a nd  J . R. Sma rt .
Res to n, Va .:  Na ti on a l Co u nc il  o f  Tea c he rs  o f  Mat h emat ic s , 19 8 1,
p p. 1 82 - 19 3.

Landwehr , Ja mes , and Anne  E. Wa t ki ns . Exp lo ri n g Da t a. Pal o
Alt o, Ca li f.:  Dal e Sey mo u r Pu bl i ca ti o ns , 19 8 6.

Landwehr , Ja mes , Ja mes  Swif t, a nd Ann E. Wa t ki ns . Exp lo ri n g
S ur ve ys  an d I nf or ma t io n f ro m Sa mpl e. Pal o Alt o, Ca li f.:  Dal e 
Sey mo ur  Pu bl i ca ti on s , 19 8 7.

Mul le ne x , Ja mes  L. "Box  Pl ot s." I n Mat he ma t ic s Tea ch er , Vol . 8 3,
No. 2 , Feb ru a ry  1 99 0 : 10 8 -1 12 .

Sma rt , J ames  R. "Tea ch i ng  St at is ti c s an d  Pro ba b il it y ." I n Yea rb oo k of 
t he  Nat i on al  Co un ci l  o f Tea ch er s  o f Mat he ma t ic s, e di te d  b y A. P.
Sch ul te  an d J . R. Smar t. Re st on , Va.:  Nat io n al  Co un ci l o f Te a ch er s o f
Mat he ma t ic s, 19 81 .

Trude l, Ro be r t, a nd Ra cha d Anto nius. Mét ho de s  q ua n ti ta ti v es 
a pp li qu é es  a u x sc ie n ce s h umai ne s . Mon tr éa l : Ce n tr e Éd u ca ti f  e t
Cul tu re l , 19 9 1.



Gouvernement du Québec
Ministère 
de l'Éducation 13-3301A


	Cover
	Title
	Table of Contents
	Introduction
	Three Major Guiding Principles
	Connection with Previous Courses
	Evaluation of Learning
	Relative Importance of Each General Objective

	Course Content
	Structure of the Course
	Course Objectives

	Appendices
	Appendix 1 Principles of Geometry Introduced in Earlier Courses
	Appendix 2 Deductive Reasoning Involving Circles and Right Triangles

	Bibliography
	General References
	Algebra and Technology
	Geometry
	Statistics

	Back Cover

