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FOREWORD

This document is intended for all those involved in elementary
school education, especially the teachers.

It presents a program that has been revised to reflect the
present concerns of society in general, and of the school in
particular, as identified in The Schools of Québec.?

This is an official program comprising a number of learning
objectives to be attained by pupils during the two cycles of
elementary school. The Direction des programmes of the
Direction générale du développement pedagogique of the
ministére de 'Education, with the cooperation of educators
in the field — consultants, teachers, and specialists — has
been responsible for its development,

A Curriculum Guide? aceompanies this program and is
available on request

1. Quebes, Ministers de I'Education, The Schools of Québec, Policy
Staternent and Plan of Action. Québec : Editeur officiel du Québec,
1974,

2. Québec, Minictére de 'Education, Curriculum Guide — Natural
Science — Cycle 7, code 2102-01-A. Curriculum Guide — Natural
Science — Cycle 2, code 2102-02-A, Québed, 1383



TIME ALLOTMENT

In the first cycle of elementary schoof, pupils need a
minimum of sixty minutes of natural science a week in order
to attain the objectives of the program. In the second ¢ycle,
they need at least ninety minutes of science each week. This
amount of fime will enable pupils 1o cover the minimum
content of the program: to form a number of concepts as
they become familiar with the experimental approach, which
incorporates both attitudes and skills.

In view of the fact that science activities are of such great
interest to children, teachers may wish to devote some of the
free time in their teaching schedules fo the subject.
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1. INTRODUCTION

A. Background

In the past few vears there have been some significant
changes in the teaching of natural science, particularly with
regard to the nstructional approach. It was these changes
that led to the introduction of the outline-program by the
ministére de I'Education and the school boards.

With the new developments in the field of educational
theory and practice and the experience gained from
implementation of the cutline-program over a period of several
years, it became cbvious that the program needed to be
revised. The primary goal in undertaking this revision was a
desire 10 bring schoaols up-to-date in terms of current scientific
knowtedge and in relation to their environment. The revision
is also a response to the requests of educators for a clearly
defined program.

B. Relationship of This Program to the Objec-
tives of Elementary School Education

In The Schooels of Québec, the ministére de 'Education has
defined the aims and values on which the teaching of young
people should be based. Educstion should “enable children. ..
to develop according to their own talents and their own
personal resources, to evolve inte autonomous and creative
individuals and to prepare themsehses for their roles as cifizens!™

Science education fosters the development of scientific
humanism and thus contributes to these aims. More specifically,
natural science teaching enables children to learn about
their environment, to develop the means to understand i,
and to live in greater harmaony with their natural surroundings.

C. Relationship of This Program With Other
Elementary School Programs

Natural science is closely related to other subjects and
shares some common areas of concern, in particular:

= the subject of study: the environment;
— the way it is approached : the scientific methaod.

Directly or indirectly, the focus of learning in alf elementary
school subjects is the environment. In mathematics, arts,
language, and moral and religious education, the environment
is studied from different perspectives. In broad terms, social
studies is primarily the study of social man and his environment,
wheraas natural science is the study of the biological, physical,
and technological dimensions of the environment.

In this pregram, pupils learn to use the scientific method
from the beginning of elementary school, and it is by this
means that they begin to interact with their environment
and gradually come to know and understand it. There are 2

1. Ministére de I'Education, op. cit. p. 29.

number of subjects in which the scientific method can be
used: mamemaﬁqs. English, sockal studies, and natural science
among others.

In natural science, learning is based on systematic
observation, maniputation, and experirentation, and conse-
quently more emphasis has been placed on these skills in
this program than in other science programs. Natura) Science,
therefore, is particularly well-suited to helping children become
familiar with the experimental approach; a technique which
enables them, with their natural bent for experimenting, to
increase thair knowledge and understanding of the environment.



il. GENERAL ORIENTATIONS

Every learning situation involves a learner and a subject to
be learned. This program is designed to take into considera-
tion the pupd, the environment, and their interrelationghip.
The learning activities have been adapted to the pupils'
needs and capacities, without detracting from the main focus
of the program, which is the conservation of environmental
resources,

DIAGRAM 1

PROGRAM

A. Understanding the Child

The fallowing brief description of the elementary school
child focuses mainly on his needs and characteristics, and
his way of understanding the world, it should give teachers a
clearer understanding of the psychological principles on
which the program s bazsed.

1. Needs and Characteristics

The way in which a child behaves is determined by a
variety of needs: these may be innate, or acquired as the
child grows and develops, or they may be ones that crop up
in everyday life:

— Physical Needs:
Water and a healthy diet, fresh air, space, exercise,
relaxation. . . These kinds of needs must be met if pupils
are to be active and to fulfill their potential.

— Psycholegical Needs:
Need to Jove and to be Joved - need for security, stability,
appreciation, self-esteem. . . These are needs that pupils
futfill mainly through their reiationships with their families,
friends, teachers, and their broader environment.

Need o Express Himseff and To Understand: these are
needs of a cognitive nature finked to the satisfaction of
physical and emotional needs. The daily reality of the

¥ .

physical and technological world presents the pupil with
situations that lead him to ask questions and to try to find
answers to them.

2. Learning and The Child

Learning takes place when the individual is faced with a
situation which constitutes a problem for him. When the child
encounters a physical, affective, social, or intellectual problem,
the challenge prompis him to direct his energy to finding a
satisfactory solution.

Each child has his own inpnate capacities and talents which
enable him to learn about the world around him in his own
way. Natural science should help elementary school pupils
to hecome aware of their environment, to learn about it, and
graduzlly, as the need or motivation inspires them along the
way, to discover it for themselves.

B. Natural Science and the Environment

The previous section ¢covered some of the important
characteristics of the elementary school child. This section
describes the environment with which he interrelates.

1. Environment

Man's environment is everything that makes up the framework
of hiz life: all the areas that influence and affect him and
which he, in turn, influences and affects. Biological and
physical features constitute the natural basis of the environment,
but there are also cultural, technalagical, political, and economic
dimensions to this environment. Environment, in the broadest
sénse, encompasses far more than the natural envirenment,
which comprises only the physical, biological, and technalogical
dimensions of the whole. The urban child's environment is
the street, the park, and the factory, whereas the rural child's
environment is the field, the forest, the village, and the road
leading to the next village. For both of them, their environment
includes family, friends, the ¢classroom, the schoolyard, the
butterfly they find, in short, all those things which arouse
their interest and curiosity, and constantly fuel their desire to
know and thelr need to commurniicate,

2. Natural Science

The environment, in terms of a whole set of systems, may
be divided inte two broad categories: “the natural environment
and the man-made environment, each composed of ele-
ments which interact constantly™ it is the natural environment
category which is the subject of study in natural science,

As previously mentioned, the environment is the subject of
study in several disciplines. In natural science, this study
covers the physical, biological, and technological dimen-
sions of the environment and their interrelationships.

In the study of natural science, the child constructs his
knowledge of the environment, with special emphasis on the
natural environment. He learns about living things, ronliving
things, energy, and the many ways in which all of these

1. Québec, Ministére de 'Environnement, Dt concept d'epironnerment
& celui de I'éducation 4 l'envirornnement, 1979, (This citation iz a
free translation.)



interact. Natural science also encourages the child to develop
respensible attitudes and conduct towards environmental
resources.

3. Environmental Education

From the birth of civilization, and particularly from the
beginning of the industrial era, man has made remarkable
pregress and increagingly complex discoveries in science
and technelogy. This evolution is praesently escalating at
such a rate and has caused such rapid and profound changes
in man's thinking and his way of life that it would be more
accurate to call it a revolution.

While the revolutions of the twentieth century bave had
many positive aspects, they have alse had many adverse
effects in terms of abuse of the natural environment, which
sustains life and is the reservoir of natural resources and
energy sources, Pressure on the natural environment caused
by our life has bhecome so great that the present situation
can truly be described as an “environmental crisis”

A number of proposals have been put forward as to how to
reverse this trend and re-establish the balance between man
and the environment ; efforts should be made to bring about
a change in peopla's attitudes, to put an end to the wastage
caused by overconsumption of resources, to ensure more
rational management of resources, and 0 on,

It is, however, generally recognized that priority should be
given to environmental education as the first step in redressing
this situation because the solution will only come from a
significant change in attitudes and behaviour. Natural science
is an ideal vehicle for helping children to become aware of
their responsibility to the environment. This awareness should
lead to positive patterns of conduct towards the the environment
that are compatible with “a new environmental ethic based
on respect for nature, and for man and his dignity, on concern
for the needs of future generations, and on the importance of
a hetter quality of life available to all, an ethic supported by
the active and cooperative participation of everyona™

C. The Goals of the Program

The following goals were determined on the basis of the
general arientations outlined in this section and are designed
to take into consideration the child, the environment, and
their relationship.

The aim of the Natural Science program is to enable the
pupil :

— to satisfy both his physical and paychological needs;
— to come into comtact with his environment;

— to become aware of the elements of the natural
environment;

— to buil¢t and structure his knowledge as he becomes
familiar with the: experimental approach;

1. The Intergovernmental Conference on Environmental Education,
organized by Unasco in conperation with LINER in Thilisi, Georgia,
U5.5.R., Octaber 14M.26M 1977, (This citation iz a free translation.)

[ #2]

— to develop a sense of responsibility towards environrental
resources,

It iz hoped that this program will not only contribute to the
child's averall development through the study of the environment,
but will alzo ensure, for the environment itzelf, rational utilization
of its resources.

D. Instructional Approach

The teacher has a very important role to play in providing
chifdren with meaningful learning experiences that will achieve
the goals of the program,.

1. The Role of the Teacher

Itis the teacher’s responsibility to facilitate the development
of the child-environment relationship and to allow children to
express their needs. The teacher should set up a variety of
concrete situations for the children that will give them differ-
ent types of learning experiences and allow them o make
their own choices.
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The teacher should be a guide and resource person for
pupils as they begin to ask questions and fry to find the
answers to them. He should encourage children to form
concepts gradually as he helps them to develop competence
in using the experimental approach. The teacher should
make sure that his teaching strategies are adapted to the
capabilities and needs of his pupils.

2. Overall Approach

Teachers in elementary school should make sure that their
pupilts become aware of the many interactions within the
environment that maintain the increasingly precarious balance
of nature. Experience has shown that if teachers do not
make sure that children develap this awareness in elementary
schodl, it is much more difficult later on to develop the level
of knowledge and understanding they need to become
respongibie citizens. The ultimate goal of the Natural Science
program is fo enable pupils to develop responsible attitudes
and conduct toward the enviconment. A knowledae of the
interrelationships in the environment is fundamental to an
understanding of natural phenomena,

Pupils will be far more likely to develop a sound knowledge
and understanding of the environment if the teacher adopts
a broad approach which allows him to interrelate all the
different elements of the envirgnment studied in the prograrm.

A giobal or holistic view of the environment is necessary if
pupils are to understand natural phenomena. If teachars use
a sysiemic, open appreach they can group specific topics
{ogether into a coherent whole. This type of approach will
help pupils learn the fundamental concepts. Teachers should
omanize the learning cbjectives and the accompanying aclviies
suggested in the curriculum guide to enable them to follow
this approach.



ili. DESCRIPTION
OF THE
PROGRAM CONTENT

The aim of the Natural Science program is to help the child
build and structure his knowledge and become familiar with
the experimental approach. iz not simply a question of
acquiring knowledge in a vacuum, nor of learning fo use the
experimental approach for its own sake. These two factors
are interdependent: each serves to complement the other

DIAGRAM 3

EXPERIMENTAL

APPROACH

A. Experimental Approach

The subject of natural science comprises a group of specific
learning experiences and is therefore particularly well-suited
to the learning method called the experimental approach.
This approach is a technigue which scientists use to increase
their body of knowledge about the environment. The main
steps in this approach are outlined here and some important
points are discussed. In essence, it is a problem-solving
technigue,

It iz through their initial exploratory activities that children
firat come to know their environment, to appreciate it, and to
develop attitudes, skills, and techniques which will help them
become proficient at using the experimental approach. Children
buiid their fund of knowledge throuah observing, conducting
small experiments, asking questions, reading, watching films,
and so on. As they progress, pupils will want to know more
about living things, nonliving things, and natural phenomena,
This curiosity often leads them to ask themselves questions
and to identify prablems. if a problem corresponds to a rieed,
children will initiate procedures to find an answer or solution
to the problem, This procedure usually comprises the following
steps: :

1. Pupils ask thermselves a question and define
the Problem. (P

2. They Formulate one or more working
hypotheses for the problem. (B

3. in order to verify the validity of their working
hypotheses, they analyze the elements of data by

making observations, carrying out an investigation,
or performing an experiment, This phase comprises
two steps: ]

a. Gathering Data: (1))
b. Analyzing Data. This involves comparing, (A)
classifying, and interpreting the data selected on

the basis of the hypotheses formulated:
measuring the data against the hypotheses.

4. They draw one or more Conclusions and present the(C)
results, if required.

DIAGRAM 4

OBSERVATION
EXPERIMENTATION

It wouid be 2 mammacth task to try to describe the thinking
process which the human mind gees through in particular
situations; such a task is complicated by the fact that this
complex, flexible, and circuitous process is not always consisent
and varies according to the type of praoblem involved. Any
attempt to describe it tends to produce a breakdown of
somewhat artificial components. Consequently, only the salient
steps in the process are outlined here.

The main aim of natural science teaching is to help pupils
develop and use all the means of acquiring knowledge, and
to learn to use a problem-solving technique, based on logical

reasoning. This technique encompasses both skills and
attitucles.

1. Skills

Teachers who have taught the former program know that it
facused primarily on skill development. Pupils were encouraged
1o develop basic skills such as observing, classifying, measuring,
inferring, predicting, and communicating. Other more complex
skilis such as making operational definitions, contralling
variables, formulating hypotheses, interpreting data, and
formulating models, were alsa taught. In the new program
these skills continue to be an important concern, but they
are incorporated within the context of a broader approach.



As an example, punils analyze the data they have gathered
on the basis of the working hypothesis they have formulated.
The fact that they are able to classify, to infer, and 1o predict,
among other skills, will help them 1o carry out this step. This
activity provides pupils with an apportunity, once they have
some grasp of these skills, to reinforce them.

It is, then through the process of using the experimental
approach that pupils are able to improve their skills. These
skilts, irt turn, help them fo build up their knowledge and to
develop competance in using this approach.

2. Attitudes

As pupils become familiar with the experimental approach,
they will develop a number of attitudes that are integral to it.

- curiosity,

— ohjectivity,

~ critical thinking,

— creativity,

- szif-confidence,

— openness toward others,
— prudence,

— perseverance.

The relationship between these attitudes and the experimental
approach is the same as that described earlier for skills. The
attitudes are helpful during each step of the procedure and
they enable children to develop a number of skills and to
learn more about the environment. As they are practised,
theze attitudes will be reinforced.

Curious by nature, children use all their senses in exploring
the world around them and in seeking to know and understand
it. They begin to experience a sense of wonder as they
perceive the beauty and grandeur of nature in all its complexity
and fragility. The more they learn about the natural world, the
maore they come to understand and enjoy it.

Pupils gradually develop a greater awareness of existing
problems such as pollution, the energy crisis, the shortage
of drinking water, endangered species of animals and plants,
and at the same time, they become cognizant of the conse-
quences of these problems on their own lives, As they become
aware of the problems that surround them and of their
consequences, pupils normally develop positive aftitudes
that will iead them to become individuals and citizens who
will work to improve the guality of the enviranment and the
quality of life in this environment.

B. Building and Structuring Knowledge

In the Natural Science program pupits become incréasingiy
adept in the use of the experimental approach, which comprises
aftitudes and skills. The program is also an ideal vehicle for
fostering the acquisition of knowledge and the formation of
concepts.

The process of forming a concept may take a long but
variable amount of time. 1t is clasely related to the intellectual
development of the child. Some people feel that it is a pro-
cess which continues throughout an individual's lifetime. The
individual continues to develop and madify his understanding
of concepts through his many experiences.

o

It is by participating in a variety of concrete activities that
pupils form concepts of increasing scope and depth. They
build and structure their knowledge through observations,
experiments, and investigations, and they integrate this
knowledge in order to increase their understanding of the
concept they are constructing. This process is repeated over
and over again as the pupil's knowledge expands. Pupils
form concepts that range from simple to complex, and from
concrete to abstract.

Key concepts like “cycle” and “life” are unifying or arganizirg
concepts which are extremely complex. These are formed
step-by-step throughout the learning process.

Subjects for Exploration

The program covers two broad subjects, matter and energy,
which are integral to the principal unifying concept of the
program : the envirenment.

The first subject deals with living and nonliving things.
Pupils learn about plants, animals, water, air, soil, and
manufactured goods that are found in their environment. The
activities that pupila pursue will also help them to becomea
familiar with the many ways these elements interretate. They
will learn about the major problems of today, such as
conservation* of resources, air and water pollution, and
imbalances in the ecosystems.

The second subject, energy, is not covered in one specific
saction. In order to present a realistic view of the environment,
the study of energy has been integrated into every section of
the program.

* Conservation means rational use of resources:; itinvolves protection,
planning, and rational management. it does not mean non-use,



DIAGHRAM 5

EXFERIMENTAL APPRCACH

C. Learning Objectives
1. Overall Objectives of the Program

The aim of natural science teaching in elementary schoal
is to achieve, in whole or in part, some of the aims stated in
the Schools of Québec, 1

To enable pupils:

. Vo develop as autonomous and creative individuals in a
scientific and technological society.

fl. To develop a spirit of scientific inquiry.

. Te gradually develop an understanding of the realities
of their natural 2nd technological environment.

I, To become familiar with existing environmental problems.

V. To develop responstble aftitudes and behaviour conducive
to conservation of envircnmental resources,

1Ministére de 'Education, op. cit.,, p. 30-31.

ENVIRONMENT

Living Things

Nonliving Things

" KNOWLEDGE

2. General Objectives

The general objectives delineate the specific areas of atudy
which lead to the altainment of the overall objectives.

3. Terminal Objectives

Each general objective is followed by a number of terminal
objectives designed to lead to its attainment. The terminal
ohjectives are compulsory.

4, Intermediate Objectives

Each terminal objective is accompanied by one or more
intermediate objectives, These are offered as suggestions
only, to allow for individual initiative and regional differences.
They should be viewed as worthwhile avenues {0 explore for
the purpose of achieving the terminzal objectives.

5. Related Content

Some of the intermediate obijectives have corresponding
related content which gives detailed information designed to
help teachers plan their strategies. The related content 1s
aptioral.



SUMMARY CHART

Overall Objectives of the Natural Sclence Program

TO ENABLE PLIPILS:

I TO OEVELOP AS AUTONOMOUS AND CREATIVE INDIVIDUALS IN
A SCIENTIFIC AND TECHNOLOGICAL SOGIETY.

I, TO DEVELOP A SARIT OF SCIENTIFIC INGUIRY.

Il TO GRADUALLY DEVELOP AN UINDERSTANDING OF THE REALITIES
OF THEIR NATURAL AND TECHNOLOGICAL ENVIRONMENT.

V. TO BECGOME FAMILIAR WITH EXISTING ENVIRONMENTAL
PROBLEMS,

Vv, TO DEVELOP RESPONSIBLE ATTITUDES ANMD BERAVIOUR
CONDUGIVE TO GONSERVATION OF ENVIRQMMENTAL RE-
SCURCES.

EXPERIMENTAL APPROACH
{PROCEDURE, SKILLS, ANR ATTITUDES)

. TQ DEVELDP HIS FERGONAL POTENTIAL IN A
MARMDNIOUS MANNER,

. TO LEARN ABOUT GROUIP LIFE AND TEAM
WORK WTHIN A DEMOGRATIC SETTING,

., 70 APPRECIATE THE RIGHNESS AND THE
BEALITY OF NATURE.

. TO DEVELOP ATTITUDES WHICH WILL AID HIM
IN BECOMING EAMILIAR WITH THE EXPERIMEN-
TAL AFPROACH AMD IN BUILDING AMD
STRUGTURING HIS KNOWLEDGE,

. 0 DEVELOP SKILLS AND COMPETENCE IN THE
LISE OF THE EXPERIMENTAL APFRUACH.

. TO BEGUME FAMILIAR WITH THE USE OF
CERTAIN TOOLS WHICH WILL HELP HIb TO
EXPLOAE THE ENVIRONMENT.

GENERAL OBJECTIVES

(KNOWLEDGE)}

o

. TO BECOME FAMILLAR WITH THE FLANT WOALD

AND TS INTERRELATIONSHIPS WITH CTHER
LIVING THINGS AMD THE PHYSICAL
ENVIRONMENT; TO DEVELOP RESPONSIBLE
ATTITLIDES AND BEHAVIOUR TOWARD THIS
RESOURCE.

T0 BEGCOME FAMILIAR WITH THE ANIMAL WORLD
AND ITS INTERRELATIONSHIPS WITH OTHER
LIVING THINGS AND THE PHYSIGAL
ENVIRONMENT; TO DEVELOP RESPONSIRLE
ATTITUDES AND BEHAVIOUR TOWARD THIS
RESOURCE,

TO BECOME FAMILIAR WITH WATER AND TS
INTERRELATIONSHIPS WITH THE OTHER
ELEMENTS OF THE ENVIRONMENT: TO DEVELOP
RESPONSIELE ATTITUDES AND BEHAVIOUR
CONDUGIVE TO RATIONAL USE OF THIS
RESOURGE AND THE BENEFITS MAN GAINS
FROM I,

. TO BECOME FAMILIAR WITH AR AND TS

INTERRELATIQNSHIPS WITH OTHER ELEMENTS
OF THE ENVIRONMENT, TO DEVELOP
RESPONSIBLE ATTITUDES AND BEHAVIOUR
CONDUCIVE TDO RATIONAL USE OF THIS
RESQLIRCE.

. TO BECOME FAMILIAR WITH SO AND ITS

INTERRELATIGNSHIPS WITH THE OTHER
ELEMENTS OF THE EMVIRONMENT: TO DEVELOP
RESPONSIBLE ATTITUDES AND BEHAVIOUR
CONDLICIVE TO RATIONAL USE OF THIS
RESOLACE AND THE BENEFTIS MAN GAING
FROM [T,

. TQ BECOME FAMILIAR WITH MANUFRACTURED

GOODS: TO DEVELOP RESPONSIBLE ATTITUDES
AND BEHAVIOUR CONDUCIVE TD RATIONAL USE
OF MANLIFACTURED GOODS,




D. CONTENT

This program comprizes a set of learning objectives which
pupils should achieve by the end of either the first or the
second cycle of elementary school. These objectives are
designed to foster the development of the skills of scientific
inquiry, by providing opportunities for pupils to become familiar
with the experimental approach and the attitudes and skills
which it encompasses, and to acquire the knowledge that
will enable them to gradually form concepts.

For clarity, the content has been divided into a number of
separate objectives. In practice, however, teachers may have
their pupils work towards several objectives concurrently
during the learning activities.

A small version of Diagram 5 is placed beside each gene-
ral objective. The hatched area indicates the dimension which
should be emphasized in pursuing the terminal and imtermediate
ohjectives which accompany the general cbjective.

KEY

¥t An asterisk in front of a terminal objective means that
this objective should be achieved by the end of the
cycle indicated. An asterisk in front of an intermediate
objective indicates the cycle in which it would be best
to pursue this objective.

= Adash in front of a terminal gbjective means that this
objective should be pursued throughout the cycle
indicated, but it does not necessarily have to be achieved
by the end of the cycle. A dash in front of an intermediate
objective means the same thing, but the suggestion is
optional.

— —; Dashes in both columns in front of a terminal or an
intermediate objective mean that this objective should
be pursued throughout both cvcles but does not
necessarily have 1o be achieved by the end of elementary
school.



JuUawiuod
-Inua SI SaU0|dxa U S SIURIISACLL pUEe SloB
|| 0 Sa0UBNbasUOD BY) JO Mewe JW0d8q oL §'LL | — | -

"SANIAIOE 95UaI0s BUNNP sAENU| Byl SNE Bl P1TL [ — | ~

_$8n19e aocualos Buanp suojjeses
-0 SIY U] SNOBUEuOds a0 o} leswiy B oL £}

saaoe Buuued Ul JaU0es) aU]1S|SEe 0 BRI
u| gjsaJal pue saouaisjaud sy seaudxe o 2L |- | -

"BOIINI0E 80Ugas BuLinp 'OUSPILGD
spap) Jo abueyoxa ayj 0} B|GRINOAE) SisYdsOW -85 sdojsrep Bl SB JUSLILLDALS
-]E paxE[el B jO UOjER.D Su) O] anguuon of |1 | — | = | sy jo sieme swooag AenpelB ol |7 | — i —

2| & 2%
USYioD PARIEY sanoelqQ SjRIpaLLIaI] 2|4 $aAR9[q0 [PUjLLBL 2: g
» o
g ® 7| ®
IO HOOAER TYLRA KRBT

BB SNoIUCWRY B Ui jenuelod [euasiad S|y dojasep o

Jm—— 2angelqQ jeIsuad ('

10



JuswUoIAUS S|y L) seaeoaad sy sEuny}
ay) spiemo] apnppe Buluonssnb B doaep o1

‘euawouayd
[einieu pue ‘stuiyl Bumjuau ‘sGu|yl By Ui
Guieap ul lspucm Jo asuas B aousisadxs o)

‘euawouayd Aepiians
Igj ugljusye puE Jnoqe Agsound s|y dofaasp ol

et

2él

FE'l

wy
158U8IUl Uojym swago.d Jo Bumos
ayj pue sBUpUNCLNG {RINjEL SNy JO
SSBUENDITSUND S1Y SjB|NWNS O] JBpID
Ul uo e BEL| aAjealD sjy dojarap OF

juspio]) pejejey

sA39lq0 SYE| pauLAU)

A2 pug

819Ad 151

ssan2alqo [Puiws]

IR0 pud

ajaka 351

Ik



Japea) dnouf Jo s Ay a)El 0L £22

‘slaquialy §)] Jo SUoang
-[IUOS 8L PUE WES} B [0 Hi0m SU) HENEAS O ¢

Anjoe ug o uoyeziuello sy ueidol |22

suiEs] ol

‘Memound  §41°2

‘850UBSL "S5ALIMBDIC  $TLE

0 s|gEY auy adinbov a

'paop PUR pIOM U ASsUGL g2

'SIBY)0 ISISSE ) Ssaubl)|» pue vonmiedo-o0  Z1'E

'SI9UI0 0y SOURIS(0] pue joadsas  |T|g

rdojaasp ol

—_ Hiomuwe Wga| ol g7 = | =

-dnoJb e o Jagusil
¥ sE Bupjiom o sjuswannbal sy poo
— 1 Jo ssauaseme |enpeid B doasep ol | L — | —

wsuos pajejey

saealqo se|pawza)

9942 pug

seaoelQ jEwIuLa)

ko pud
9[:\5:) 1= L

appha ol

FDIFUOR

[GELL vk ]

HWOHS TYINGAEGSE

Bunes
DNEIZCWISE B UL Ylom wiee) pue gyl dnouf inoqe uiea) o)

anpeIqO (e1eusy g

12



uewdinbs |ensiA-0Ipne
‘salge) ‘swabep shupmelp
S|apow

'sydeIB pue swelBosy

§EE
FEe
EEE
&Ed

ISE Yons
UOJESUNIIWIOS [0 SUBSI SNONBA JO SSN SY] Ules| o]

. 'SUD||RT{UMNUSD USiim
pue |el0 L AI8IND3E 1o] LIs3UoD B aanbag o)

1oafeud dnodb & Ino Bupiueo u)
lagquual wesa) e SB sag1qisuodsad Sy ([ying of

'SUQISN|IUGS puR "sinsal ‘seapl uodsd of

I'eg

52T
Fee

‘suopebjseAU Siy Jo s} nsed ey} pue
‘SUOIIBAISSTD SIU (O USIEIILNLILWOD
Wwaloye pue aspaud Jop papasu
SUBaW By} jOo osh Jopeq ayeW o

£e

Wwajuo) pajepy

seA1a3{q0 sgeipasnU)

39A2 pug

ajako 15l

sean1oalgo |eujwial

ajaka pug

B[D4D 5L

13



"${BILIUE pus sjus|d
. 1noqe arey ARl Ay sleay papuncjun fue Age ol £2E | - | —

sBUmEs [eanjeu JO Ajal/eh B Uj JIQENOIL00 [83 0 22T | — | —

Bujag-|jem |2316|
-oyadsd pue peosiyd sy o aing

sy} ssaud Lo sBuiLy) Suimjuou pue suny Gu|
-%@ 0] pue ‘sinjeu jo Anesq ayy seoaidde ol 1ZE | — § — -l UM Ut SR au ajeoaidde o 2R - | -
walgjo

Bujpuelsiapun fagaq & dojerap o) SE 05 S|eLUE
puE sjued J0 SEUDISYS AXEW pUB SoUaNel oL S | — | -

UL i
-ua sy U sBuIY) Butny) o) ases Jedoid ploose ol ¥ILE [ — | — “

_ wiay} Jo uoyeaadde us dojassp _
oy sBulyy Bupuou pue sGuy) Bum] aujwexe ol ELE | — | —

Qunjel D1HusIos B Jo
SIS [BuCRaIsed J0 sajqqoy utaBebua ol 2l | — | —

saoINgsal ey Susn yoleasal
[eupsiad no BuwAles jo jgey ayy aunboe ol pL'g | —

‘2UNEU JNOQE Ausound siy Asues of 1 | — | —

JBUOY paIRiey seAi2alqO 9je|paunau] seafoelqQ [eurtuaal

#9242 puE
81242 151
IoAD puz
PAD et

ADTTWACRTH WY TrlhORHINE

"BIMEY JO ANESO Y| PUe SSaUysU oy slenaadde o)

JRem— ‘ anosiqo |essuRY g

14




U SluELEM
aauaplsa ayl 1 voluido sig abueya o) pue uMo
Sl 0] AJCloIpenuod msih Jo siujod jdadae of

"SI0 AgQ pejussaad
sgap| pue 'sjuawnbie 'sjuaEnlod suolisod
-o1d aUy ‘Alaaoalqo sjenjess pue 0] USIS|| O

‘SusLUalEls Bunjew v souspned alensuowsp of -

'ga(do) aousios Uo Bijam pue
uvonewcw Bukaygied jo Hgey oyl dojshap oL

‘UIEDIUNWLUGCD |0 SUBAW SNOLBA 951 0]
‘Apsmnb ssnosip o)

'SIBYI0 JO SIUBWISIEIS BY] poOsIepuUn Ajjoe)
-100 SBY 31 [BU} S4NS SYEW 0} susnsant yse 4|

‘513410 10 SBap] al] 0 asjdass) aq oL

2eF

e

a1t

§1'f
Py
L

Al B

Ly

slay)o Ag pescdoud SUONOS
— | = | aapsuco o) sseuBum e dojarap o) 2% | — | —

UQ eI N 0D SR} NS :
— | =] -uod pue anlDalQO JOI  LMBDUGD
e Buidojpsap AQ ssesuloexs U
-] - -ualas so) uaneloaidde ue aanbze g, 1y [ — | —

8ol pHE9Y

seA0aiq0 eje pawLIEy]

81942 puZ
D 32|

S3A0AIQO jBUIEIDL

a2kD pud
ajpha g1

LHANPOH WD

‘sbpamouy S|4 Buun
~oNHS pue Buppng vl pue uyoeoudde [Fuswiadxs 3u] gum
Jziwe} BUuosaq up Wiy pIiE s Y2 ys sapnjiine dojsaep o

am2slqQ [eisusy o't

15



HIOM S1Y
apen(ene D] Jaoes] SU) pue s(|dnd 190 yse o]

“WdOM UAND SIU SIENeRD O

¥ DA

siy Bunenjers 1oy eUS)sD umo s|Y dojessp 0L
‘sjiaey y4om asoddun o) sseubuw e AgdsIp oL

slanposd umouyun pue ‘sBung
Busmuou "siBuiyy Bulag Suipuey u) 8Jea 88N ol

sWwagqoxd Guwos Ul Ajeuibiro asn ol
wajgoad JNagp B Uis pade) Laum sranasiad o)

“Bulsjos
wajgesd oF yoeoudde aafests e dojprsp Ol

suonenys um|os
-wipgoad Aq pajuasard abua|eyo sy jdeooe oL

E¥Y
¥y

Fy'y

9tY

gt
FET
CEd

ZEF

LE¥

O [ED]POURL S0 LBnody)
Aoemnooe saoudwn o) s 08 sBurpul
ajenjess o adgep 2y doassp of

solAfoe
asualss BuLnD dojarep JYBIW Yot
SIESMU pUE SBpNIE SIMOJUIE) O £

WUOT} pagejay

saanasiqQ SleIpaLway|

3(942 pug

A 5L

saano2iqQ [eunusa]

alm pu'd

B[AD 15|

16



‘ageds pue au) Ul JUILLONAUS S
u Bujyy Bepnjuow B 40 Buigp Buisy e sienS oL

BASAYE PUB ‘SS{OUCD "'851a3ud 51 YDIYM
Jauusw B ul ‘vofgebisasuy 1o uogejUELLadEs
Jo 8lINS8 91} 'SUONEBAISSGO SIY S]BIIUNW DS ¢

"sucnoipad
8J0lW 10 2UO SYEW O] "Elep uan b Jo S|SBq ey uD

‘Issaudieil) aye ) suonsuedxs
H|geUsSEa) S1BINWID) 0} ‘UO|JBAISsq0 UD paseEg

‘2INSESLU O SIUN PAERUE]S 850 0]
JUSWINEESL 10§ S]IUN PJEPUSS-UOU 85N 0]
sa|radodd UQWLIOS SO JO SUD Yl
aguepoode U| suswousyd 1o 'sbuny Gujauon
'sBuly] Buw)| 2iedwos pue Japio *ANSseE(0 0

sBuny Bujay Lo ejg(ssod ejep Jo
unowe jsajeaJB eyl U[Blgo O} S5L8S SIY 88N 0L

i
LS
Srs
YIS
26

FA

S|4 aidw|s snoes napad o)

'S e

WO pajejey

S3AI0BIG0) Sle|paLLIau}

3PAD pug

994 151

SOAI08II0 (BUINLIAL

3pAD pug
Q1D 151

‘yoeoudde [Blusw

-Ladxs sy JO 580 9y} Ul S0USIEOWOD PUB SIS dojeAsp oL

3A30A[Q0 [eBURD O'G

17



"SINSSJ S BIEDILNEW 0D O] MDY Mouy B

1 Lo} Suoisn|ouos sjeldoidde melp o
‘PaWLUOD §| (SlsaylodAL} uonRUBjdXS UR LS

"IU0 MIU B A]B|NULIC) 0] 'anaun 3q 0] pajeqs
-uotusp 81 (sissyiodAy] uoBUR|dxs ue uaump

I 1oafad a0 WUueo

o] se 08 uoneuedxe ajqsscd B O} SUQJjEAISS
-0 pue sjusuadxs S|U JO S)nsad a4) S1B9d O
Alnjaies sjuswusdxs ueid g

Blep pIosel o]

BIEf WBAS|S [O JUNOWE
s|qissod 1sajesh ay) UoNEISPISUOD OJU] 84E] O]

'880IM08 SoURia)e) JUauWad Jo 95N ayew o)

‘tezisayodAul wagold Usnb e 10}
uoinfos Jo uoneue|dxe a)01ssod B esodoud of

IAULBW 8512
-UDZ pUE ‘asiosdd edD e Ul wagoid B e oL

oLrg's

5e9

B2g

e85

9gs
A

Fa's

£Es

A

F'es

‘we|qoud sjdws
E 9AIOS 0] PASN oUW |sjuawradya
sy jo sdajs jediound auy AJRuspl 0oL 25

jusiua] pHeRy

SaALIS[qC SleIPBUkalY|

Ao puZ

apﬁ:»mL

saapcalqQ [eulwia),

=TT ) pu'c"'

AAD 151

18



Japiooa) adey mialues adoososn
- ‘sienanulg ‘adna) J2nosou
-1 'ssejf Buijubew 10 adnod

Japalitedera Uglaw
-puynfsd ejewciphiy ‘slned
ulel ‘ales toljesm SSjawow
-8UB “I8laWoIe] JalSWowLay |

ayesq Jeddop
ofa tapudo pajenpesd ‘yolem
dois {200 TisjRowesAn uesq
'‘B|dwis} souEleq "NOlS Jsle

‘SUONBAIES0 GBI 0) Seawinuisul ajduys asn gl

-sUaWnsY [E0B010I 0913 SidWUIs B8N O,

SIUAWNSUL JUSULaINSESL adws asn o

‘A ranewa)sis yiom of All|lge Uyl do@sep oL

Apapap (enuew dojersp g

Bey

c&9

XA

g'1e

g

'SasLas pApIeUn
ay} Aq palieiqo aq 30U Pinod Yorum
UBWLOGAIS  SU INOGE  UOHBLLID)
Ul WEG0 0} SIUSWNSW UOjenss
— | -gopue wswainszaw sidwigesnol 29 | . | —

'20UAIDE JO APNIS 84} Ui
— | |mssn ag | youm st dojerep ol 1 | — | =

Jauo) pajeay

seA(193[q0 aleIpaLLIay

alm puz

sanfdalgo [eunulag,

ajaka pug
apia 13

3243 151

FHTIVCH

HIO Tl HIMH30E

JESLULONAUS 51U INOCE tIES] Of LWL
djBY [t YOIM S{00} UEPSS JO 85T BU LA JBj| e SLI003G O

aAn0elqQ (BIBUSD) 0'G

19



-pasedaid sey sy LoIUm S][90 2w
-jue pue jue[d sassqe o) adooSDIoIW B 85N OL

al
[ewiue pue uEed Jo sUBIS 8BS0 OF LUES| O]

"BY0B] [BILLE
JO S]6BD SHBW pue AJjudpl 'SAtesO0 O] WES| O

“S|RELHL pUE ‘STEW |ue "sjued
O UOHRDNUER 31} 1) S|OqWAS 85N 0] UIES| 0L

‘5662 slWoS Yojey pue Jojeqnou we dn jas o)

1 ul sBuyy
Bung &yl jo 1EORY (BiMeu sl ‘ajqissod se
Aj8s0]2 B 5198081 yoium wnsers) e dn jes o

nu
sBuy) Buiag jo 1BlgeY [Binjed ay) 'siqissod se
Alas0)0 SE "sjaaged yalyMs wnuenbe uednjss o

38U 4o seapl ulE|dxe o) es1bojeur 8sn o

"${5poW pue
sweibep 10 Aalies e j2idiall puE SNYSUoS O]

ydeis g —
weibojsy e —
J1esdialus pue Janasuod o

Ly

ov9

5%

rea

2

&9

[

£

&eo

I'es

UBW UG AUA s1Y U] sBuly
Bup|uou pue Bula slednsaau) o] Wiy
ajgeua jim Udlym senbiuyos) Wes| ol ¢9

“gep jeidisju| pue
pi008) O} SPOYIEW o K)aiBAB B8N0l £

wauo] pAEEy

saalaafqQ MeIpaIagu|

91942 pug

3PAD 35|

saanaalgqo |ewusag

ajaka puz

20



siUEd wepsD Jo

anjeA [RUIDIRALI JUB aAjInU auy] Hepaudde of 522 .
o e jo Apbey) sy sjepadde oF 2L .
‘8yl| jueld jo sWID) SNOBA 10} SHIAIDR LORESI i
-nuapl Buunp ssoussadee sy Jeym ssadd¥e ol 224 . i
uede
JO 1B ynm eped pmoaB umo sty suedwons ol 2'84 .
"S55UIS
SIY Jo SUBALW AQ SaASSQO Al ydum 8| wed “aji| jueld pue |[BSWILY uDam
10 Ajisianp 8y 0] pasodxe uayw pasuaiadys -80 1Sia Yolm SHU|| pue sgd o
suoissaidw) pue sBujss) ey o swos ssaldis oL |82 . SAREUSIDRIBLD DU JO SL0E AQUapI 0L 2) .
‘usuayaad ‘Y eh
TUSEBAOWL USINL UOHINE “|ewiue ue pue juegd i
-oddad §O SIpOW UIBYD pood B USaM]3q S80USIaY P PUE SSUES sacdsip ol €12 . .
'poocy Jo “|EWIUE Ug pue Jjaswy
sadd] [dub) uoisuayaid UBD USaAMIS] SaJUSUEYIP PUEB S9lURIWIS JahoDsip ol 1S .
shuag usuny
pUETTERI] queld B pue [[ssumj pue ‘sEwWw|Ue ‘sue|d uaamlag seoua
pue ‘uopnnu  'ugonpodday UIeMjar SSoUBlaflp pue SSRBWS JARO0osIP Ol L2 . ~lgip pue sajuemus szuboossr ol L4 .
B | - B | -
2@ 22
Jajuc) paEley S3AOS[Q0 MEpaLLIaL] g |2 SBANCAAD |BUIBL m 2
4 |2 o
T |® 5| ®

-

sy Beanion shorgl Buran

ARG RO ANT

BIN0sa
By} pJemo] SINDIMEYSY PUE SSPNYHE 9|qsuodsal do[asap O
SusWUonALS [eosAyd syl pus sBuy Bula| Jaylo Yy sdiys
-tronejauRIL) S pue praom Jued auy Ui se)|lWe] Swodag af

sanaelqQ [eisusy (L

21



-snejonu ‘Wsedojoud “auelgweiy

[Es)
alonad o yiBus| ‘wayed ulsa
'‘uoiuap ‘adeys ‘UolEInoID

‘pajoys 'pasoddo Byetua)y

012 ‘urxjes "ao|ued
'pealy ‘ayds) siegna leBulg

fueao usid ‘uawerg

180 ued & o sped ediaupad aup guepl o)
"BUjANUN ¢ pRg oy Jes| e 1o

WUsWAoAap SU} SPI0M UMD S I BGMDSED O
sa)uadoad

uownuos o} Buipioooe sanes|-aal) Ajssejd ol

‘pafiuelre
ale serea| YU U suteyed sy azubooss oL

=1 )
dlguy g sjueld Bulsmol SNOLBh BJBID0SSE O

ued pue| e oj juejd onenbe we asedwod o)

Jeadde ARt S1emo|l Yoy Ul
sjugwabuele jo sadf) ualsyip ysinBunsip ol

“ued
Buusroy e Jo surbio asonpoudal ol anubods o

Iy Jo 6uy
-183q 94} 0} pass o umoil sey ay ey Juejd

5L

g¥i

Lyl

gys

S¥L
¥l

Jued Buj

TN flama)) jea) eas ooy Bupemoy e jo sued [edound ay) Auuspl oL |LFE . -18MOK B JO SaINJONE sU SeNSN|IOL ¥4 . -
i
e Suamoy
e u dononpoadas jo sseoqud ay) aquosep ol pEL L.
‘pEsel SBY ay yonms jued
B JO UmodE auj sjensn|) o) weiBogs|y e asn ol £8Y .
"SaNss|y
yos pue piey ‘ymolb 'sases) 1eeh e jo poliad B Jar0 83J)
|10 sg0| “wawdojasap Jo saWl snonpizap g o Juawdoenap al) aquosap ol 28t | . :
TN O USFELLLICY ﬁmc__minun Jusw AUNEW o pags wol) Jued Supamo) umoab juetd Buj
-dojasep  'uoneuilab  'paag £leeo ue Jo ymoiB |0 sabe)s oy aquasep oL L'E7 N -1smop B 10 8040 ayp sy luasaldaa gl g4 . | =
[X] — L~ -t
gl 2 34
isqiod pajejey saaoa{q0 Aepaweu| g m saAe{q0 [suua) .m m
Lr] 118 ——
o | ® T | ®

22



‘gisem Juekio
spiacad “me Aund UoiSouD Mols
Sppluny esiel '[00D Kaneag

L3R
fs19zi||May) nos {Ayuenb) B

*uun e wnweeew) aanperad
-wal 'tAmentk fpuenk) Jeegs

‘BujyeiB Ag 'uoisisp Ag

‘{ne Ueindad) Buuaig] {we)s oot
Jea)) sEugno ‘si0ds 'SpESs B,
RN e3uds esuayds Uy
SSED Uenanpoadal

JO apow 'uoesor *8Zis UNo(oD

Hny e 'Wwals Uagng ooy

5850w 'sjued Bwm
-0 "SEMILS ‘8684 JO Sepdwex]

sl AuS egsdyd
uamf g uo ay| Jued Jo Sjosye SU) JGACISID O

‘uoiendod jued e jo juswdo|shap
auj 12age yomm SUoKHIpucd Jusioquig SuU) Jusud
-adye LB jo sUeall A SUNER pue JShodsIR O

“iwed Bulamo)) B o ywalb pue voeullsb

2Ul 19847 UDiyms SUCIPUCD JUSIGWE S} UL
-uadxs ue Jo seeaw Ag SUED PLE ISADISIP O]

uon
-ghedoud jued Jo SUBSW SNOEA S} Aljuap! o

‘g8aJ} |0 sadeys sy aglosap ol

"SONSHIOEIBUD LOWLLIGD 0}
BuipJoose JusWGCIALE Sy W sjuBld AusseD o)

PAWNSUOD 8JB LDIUM
[slued ay) pue pooj Jop pash sued Anuspl ol

‘squed
feriuue wo) suepd eausled ysmBulsip ol

"SUOSESS JUDIS]ii 18 jus
~uoaaUe s U] $310ads jued Jusalip Ajeam o)

L A

god

(2 )F)

g5d
851

(41

£54

A

1Sd

plam Baisfyd ay) pue
SlUE|d ussmlag sdimsuoeE) &yl jo
SLUGS SPIOM UMG SIY U 8Quossp oL

Jualuuonsla S Ul sjued jo
SadA] S} SPIOM UMD SIY U) SqIasap o

usjuoD pajelay

SaAI3]q0 SjEpaLILIA|

alafka pué

A sk

$8AQ08O0 (BUIWIAL

B19A 1,2

AOAD =t

23



LT IS
‘syied O uofjesro ‘sapseded
BuEBe s3pEq ‘uolelsauoey

uoepodsuR] ‘uoye
~aload 'Buiyio dsyaus ‘pood

{siugd Bulamo)) Bug
-oajoud saaup) J9][AUS 'ISHISBRIE

ugpjonpoudad ‘uopedwos

‘S|SB 2UDYyM 'UOH
-08 dn-Moj0) sjendoudde S3El 0] pue ‘JLUSLUc]
-|aua g1y w sjoalord uopoajoud ey jueld uejd ol

‘saling
-0 LOREAJASUOD aif JuBd ume Siy Jno Adsed o]

"BIOY 21} aACICW pUR
a0t 0} el Ag Usyel SUOROe 8y} AJkusp) o

sued

SASN UBLU YIGLim Ul SABM 8L JO aWDs Aljuapl ol
'SS000s JUAIAHD JO SJuEld usam

-a0] sdjysuoiEjaau Jo sadhl ayl Ajuap cl

‘sa1pads siles 8yj jo siUed usam)
-aq sdiysuoneEueil o sadfy aul AsUspl 0L

A ¥

iy

[ 3

igd

ald

vLL

“JUBLILD]AUS auY] Jgauaq ||m 8| yaEid
10300d pue andaseud o) Buime; 5 8y
SUOH2E B Yoy wl shem Ajuepi ol g4

‘UaWLoNAUD
oyl jaage sdiysuoge;s Ssall YiUm
Uy SAEM Sl 10 SWos Ajuap o) isjue|d
puUE UBl Usamag sdiysuonees aiy o
SUI0S SPIOM UMD S|4 U| aquossep o g8

‘siuepd veemlan sdiysuoe|alla)
-Ul BU] SDIOM UMD SIY Wl SQUOSSp Gl £)

iuajue) pejejsy

saAn0afqo ere|pauLSu|

ETRYG) put

aAo sk

SaM0Slq0 |eurusL

kI o Z

ks st

24



BAAING OF S4B A3l} JI JuaWLoNAUS
speidoidde ug pasy S[EWIUE JBY} SZIUB008) O]

SalAR
08 LO[EaNuap) 3| |ew|ve Buunp pacusladxa
suDissaid iy pue sBujag; sy} J0 BSOS S5aIdNS O

‘pos|[ed 5By Jo SMOUY &Y [BW|LE ue
o 12y ypm wigged ypwouS umo sy suedwoo o)

uaw
-uJIAUS SU U 8| {BWIUE JO SUQ|EMSSHO

e

£le

e

“3J] [EUNUE DUE J|3S UL Laamial
1S1X3 YOIUM SHUJ Syl PUB S|BWIUE JO

piooas 0] swelBmip 10 sBupselp esn ool LB . SQNSJaloRIBYD 21 JO SWOos Ajuapi ol |9 M

ha - M 'y

a2l & 2|4

uxucy pajejay saagoainQ SjeIpakLIu} m m saagoelqo jewuat 2 m
L [ I TN

o o

dhars0ehd

‘BDIN0S5A SEY) PJEMO]
sinaead pue sspniye s|gisucdsal do@rap O] Juswiuod
-Inua [eaisAyd eyl pue sBufyl Bu| Jaylo Yl sdiysucnejad
-18IU| S pue plUoMm [edNUE 3y Yy Jeiwe) awoosq o

BANDRIQO |RsaUED 0'R

25



‘(Buipaa) o JaUdew) Ynow
{"ssaup.iey Jaquinu uaswaose|d)
sfium “Joa) *[8ZIs Tsgunu) safg

‘inows ‘jadeys)
(8] "fuswsoed raquinul suld

‘afawnd 'fasn
'soiels) 19a) '(esn "adeys) yeaq

"Lnc
|1 fjusuano U Jo JaulEW) Jee)
Inojeo usuaoed) sefs 'sieg

npe

'BBa sisoydiowelet noU
UNPE ‘BAlg

"BBa  sIsoyaiolEIsI AISIGWoaL)
npe ‘fsesfiy ‘ednd ‘UDD0D)
yduriu Hoibew de)diaes) e
‘BBa . sysoydiowreal sjapduios)

1Inpe Y ‘B6a 'wnag
npe ‘Guissu ‘668 'wnag

inpe
‘Bunod 'snla) foAlgqua wnad

‘ApEw S8y sy Bumwelp aung
UB U0 j38sU) ue Jo sped jelsxa ay) Aljusp) o)

‘BpEW §BY 2l Gumeun auy
-ING UB U0 Yg)) B J0sped [BLaEs aUy) Luuapl o)

. ‘BpEW SBY oY BuMmeIp oul
-INC UE UO paig B J0 SKUED [2Laa]xe sy} A uap! oL

apBW gEY 8y Bulmelp au|Ino ue uo
[BWWEW |[Bws & jo sped [2ulajxs syl Ajjuapl o)

"J0asLU| Ue Jo
Juswdo@Asp sUY) SPICM Umd SpY U| 2GU958p O

sy & §o
uawdo|sAap U} SPIOM UMD SIY U| 80|J0sap O

‘BAI € jO
JUSWAO|3ASD BU] SPLOM UMD SIY L) BOHSSSP Of

|ELULLIBLY [EWE B JO
JUAWE0jaRap Syl SPIOM UM SIU Ul 8Gl0sap oL

T8

gee

Zes

e

Fes

£es

A

128

JUBLWILIONAUS 5|1 U] S[EUIUR |G S3(151
~IAPRIBYS |RIMBIXE BU) AgLIsap O

‘UBLW
ul Jeswdosssp jo sefime ay) yiw
WSLUOIALS SiU U] S[EWIUE L Juatl
-dojanap Jo sabes au suedwod o

£

Jajuey pajeiay

saanaalqQ sje|paLliay]

apka puz

a|aho st

saA03]q0 jeujuua)

Ao pug

JRA2 s

26



(598682
-ONS pue) sejelgadansul 'sa]eiq
-apan 'uonanpoidal Jo sueaw
‘JUBBAoW Jo sueatl ‘spaey Gu)
-jea JeEjgey ‘edeys 'szis InojcD

'Snajenu weejdoy
-0id "Bueiquisw g0 jEeYNdy

Apog ueliny ay) 4o sped fewla)
-ul pue |ewspe [ediouud ayf

‘sapedoud
uow o 4] Bupiosoe S|EW|UE 359y} AISSE]D o

JUSLILDI A LIS SIY
BILYS JEUE SIEWIUE SU) JO ALCIUSAL| UB 8yBl o]

180 ew|ue ue (o sped jedizupd sy szuBosan o)

"Yono) pue jjews ‘Buyieay oIS |0 1w 240
BLI0s Juaw1adxa ue Jo SUESW AQ BLRLIBSD O]

Aloedes

Bun| umo S|y aunseaw oy asn pue Aoedes Bun|
ainsesw 0] sneledde sdwis g SRIED O
ainjetadula) Apoq S| sINsEsw o]

"gjel as|nd s1y sujULERP o

"DEXE}) LSYW PUE Y0M J8 SOBOKT 5| aunses 0)

“UOIEd|dxa pUB Uojeadsy | wmuEL
1B {5840 S|4 JO SOUSISJUNIND 8L} SINSE3W 0|

Jeah ay) Buunp ypwoib siy moys o wesd
-0§S1Y B 95N OF [SSEW DUE 32iS8 S AUNSESW O

Apoq s)y Jo sied [edjoupd su} ANUSPI oL

AR

FE8

TR

oye

F

ovs

Sv8
¥

R

¥

()

UBLLUCHAUS SIL Ul S{BLIUE U8,
-Jp EQIOM UMO BIY Ul BquUIsEp 0] &R

#poqg umo
S|y SaOUY A By) Sjensuowap o g

u2juog palejey

s5A190IG0 S)RIpauULA|

ajaka put

apka e 8

E23A1I3IG0 [BUIURID)

KD pyZ

D 15k

27



-aJon|tuey ‘uojeu|od
'"WeyD pog U9)eys 'WeseiEd

UIBYS pOOj 'SIO0ALED "3i0M
-giay 'WSESUSILLOD 'Ws||em
-nw 'wsysered ojepatd-Aald

‘uojadwos
'sLoiEja [enxas 'UoljeBIDog

Uosods|p sy sazuanjul
puE MUBWBR1Es Yyeay Bu oo
JO S)AIE ‘SJUSWERoW S SN

‘8]l Jo saUE
-j2q '|los Jo uojjeiae Uobuareag

wap)

g e}
'sinpesadwal e Ises JengeH

“LINoW pUE iEY JO
adeys 198) [0 2dBYs pue Jequnu
'gUy "sapeos ‘sbewn)d Ly} ey

‘[suoye|ndod 10 sjenpppUl) seioads Jeesa)
-Jp |0 B[BLIE Uadm|ag sdiysuc)e el 4NuSp| oL

.ﬁ:oﬂ.m_:_n_cn_ 12 S{ENRINPUY S9idads awes
SU} JO sjeuIUR usamleq sdiysUoele: Ajuapl 01

‘U8l 830USN[U| JUBWUOIAUS
[eDisfyd oy MmOy SPI0M UMD SiY Ul SOMISp O],

‘WeluUoanLEe e siyd
usnJB B U S[ewue jo s10aya sy aZubiooss O

“{ucpengdod uswny & Swpniou)
ucuEndod [ewue ue o Umolb auy) o Aesse
-Dal SUORIPUSS JUS|que Sy} [0 SWOS [3A00SIPp O

-(asw|y Buipn|au} [ewiue Uz Jo ymob
ay} 1o} AIessa0au SUCIHPUCD JWalque sy usiy
-jadxe Ue J0 SuBatl AQ aU|jap pUE JAADDISIP L

USLILICIAUS S O} sidepe 12850 Jo ys) paIg e
~WBLL |[BLUE B §B LONS [BLUIUE L2 MOL FBN0SIp Ol

2L

Fig

598

rog

3R

98

198

"§[BUHUE pue sjuejd usem)
-aq 15|%a Jeky} sCHjSUQ[Je|alall] a0
SlWI0S SPJOM UMO SIU U} aguosap o]

'SLRWILE UISANSD
|Sia Teul sdiysuocneellalui Syl Jo
aWI0S SPIOM UMD SIY U| 20088D O]

‘{usW BWpnQU)) Sjewe pue
uSUoAua {BISAYd U] usamlad
Exa By} sdiysucie@lsiul |y Jo
aWOs SpIoM UMD SIY Ul 3quossp ol

88

£8

ey paeled

saAR09[qQ Sj0jPRRLIBIY]

apako pua

THT G pra s

sanpaelgo [BulwE)

apka pud

ajka sk

28



“Guiys)) pue Bununy Gujenbel
sme| "sanseled jsulebe soeq
'sqQn[o pug sysed O uonEaL)

“KBraua 'uopestoal uolnepod
-sUeH IB)ays 'Gu|yio)ne "pooy

“B|qISE]) SISUM "UQnDE
dn-mojjo) sjepdoldde ayE] 0 pUB JUSWUO AU
siy Ut sjosford voasyosd sy pewrue usid o

"SaMN]
-oB U0jjosiodd 8| [BWUE Umo sy 1no Aled of

3| [Bw|uB
ar0ld L) pue 12910.d 0) SUOJLTE S,UBI ANUSpI 0L

‘SIELIUE
$O5N UELW YI[EM Ul SABM BUYj Jo ew0s Afjjuepl o]

018

LOLs

268

I'6'8

s
-UQiauD all ljsuad I ) etue
128joud pue swasad o Bupyel s1 oy
SUCNOE SUI WOILA U] SAEM AUSpl O]

JUBLEUORALS BY] 108y
SdIYSUOIEaI 358U) Y2|UM U] SAem au)
J0 2WOS AHUSR] O} SIewIUe PUE e
ugama(] JSIxe (ey) sdiysSuoneRi syl jo
BWNS SPIoM UMO S| U] aciinsap Q|

oLg

68

Jusjue) pIIeEl

seAnIalqQ SjeIpouLdIL|

alm pua

A2 15l

s2A091q0 [BUILLRL

ETLT o) pug

LT T -3

29



‘popad uemb e Buunp ease s|Y ul (Mous

. JUBWLICHALS
DOS|Y un pungy S| JEE LoUM Ul S9BlS

{ednel we) urey pue e} uolefidioaad Jo JUnowe sy} eansesw o |'ES . pue swig) Juaisyp ay) sz|uboasl ol £'§ ' 7 -
jod ugpemnies
uoyoBuUOD 'Uojsuedxe qujod [- _
Bupog quod Buizesy 'AIS00 . 18{EM O .
-51n ‘uoljoe Aue|||ded ‘uoisus) soNsielor/EYS pue safadoud awes usitdinbs _
BORHNS “Al[I0N|0S RPN "S5epy syeydoidde jo asn aul YBnouyy USA00SIp Ol 226 | :
"SPING|| a0
~191em o sajuedoid JO 850U} Lim J31Em jO SoHSlIS|0e
"a5e] "WNg) “INopo 4nojon SWI0S "Sesuss s Jo asn auy) UBnoawy 18038 Gl LE6 . -1eyo pue sojuadosd sy euedwod o) 26 . | =
uone
-g4oaJ ‘Ablaua Hiom 'uoqepod 'SpOTL WD S1UY 5IIS|jEs Iejem
-susl) 'Bupeay ‘sus|BAY ‘Bl Moy 'sejdwexa 21a.10u00 Buisn 'slelsuclaER QL FL6 v
‘ ‘Wal) jo suo Sea| Je sanpodal 4) Ualem P
‘wep '[BUBD PUB ¥o0| 'leog 85N 0] uBl A pajuany sanbluyss) AjUEpi Ol £ L6 .
SUII0) JUSiaIp L JSTen SS[pLeY PUE S3ASS00 al
SE SUQ|S5audW| pUE SUGESLES S| S0Uosap ol L6 .
Map isoa) ¢ Jalem pue J|asLwiy
-lBCy) 2| 1835 IBY 'WMOUS UIES : ugamIaq 1516S 18] S3u| sU) pue 51 o)
‘Wwies)s 'ao| e 'prda) ou) e "SWI0) JUSIaY|p S} ul 19jem eZ|UBoDal ol L8 ' ~BA JEUM SPUOM UMD SIY U a0LoSep Ol |6 .
|
&l % : i W. “
uajuo] pajelat SaANSAlI] alE paunaU| m 2 SIS0 [eULIAL e 18
[z x]
T le gl &
THTIVATYH HOWeY TYar g3

JLEl e

J wWoy) suleB UBW Sjjauaq eyl pue S0Inosal
SN jO 93N |BUONEN O] SAIINPUOD INCIMEYS] PUB SBPTHIHE
a|qisuodsai dojansp 0] JUSWLTIALS BU] JO SJUSLLS]S J8UI0 3y}
yuew sAIUSLOHRIDMBIL] 51 PUe IS12M YLM JB||IIWE) SWD38q 0]

amReiqQ 1eIRudy 0’6

20



sBuip|ing
Ul ugje|nsw dapaq ‘Ayouiaae
s83] asn Jey; seoue|dde ‘[ud
004 01 00-5) sanoy ¥ead Bupnp
Aiolios|a o 85N pa|oIuon

tamod QujaE-0IpAY
jo asn |eucfel ‘sliemes mel jo
Bujdeurp J0j 1818m JO 85N PRI
-3) 'syueq Jsald JO UCHEIS3I0)A
‘slalal Jalem sjued udges )i+

sued
amoga-oupdy "abemas ‘poom jo
uoepadsues “sjeuen '$YIOR
‘swep ‘Berddiys 'susiBAy ‘3N

(5B "pinby ‘plios} JeEM JO SRiES

“{snu
-3 ‘SNIENS 'SN|NWnD 'sngu)u)
sSpOD jo 304 ‘2040 JajEsy

o} Isoluesy) awp Wep ieslg

‘B[q|§ea] alAyM UoNae
dn-mojjo) ayedoudde aye] 0] pue ‘sapnoud gy
-Bm Afiraus 89Uy pUE ‘JUBLILOIALD S|y Ut A)END
izyem 1o ug)osioad ay) ro) sioejold ued o

‘ay] wosj

uMesp ABfaus U PUE Sa0UNosal Jalem Jo asn
[BLLOTIES 24O B O] SAIDNPUOD SUCKDR N0 ALies o]

“1erad 011108 8-0IpAY JO BSN [BUC{IES BIOW
B 24NSUD 0] UBW AQ Usye] Sucioe Agusp) ol

“19jen |0 A [EnbD su) saoadil|
pug 1aajomd O ueun A USYEe] SUQoE Ausp| of

“J9jEm
SOBN UBL YO|UM L} SABM U} J0 S0 AIUSP| O

‘ABJauB |0 178))8 Le SE SEje)S JusiByp U
Wesasd 81 J818M "BINEU U] JBY] SIBNSUGWSP O]

08 U Jajes JO soussald eyl Sjensucwsp o)

"SDUOM UMD SIY L UlB] BOYIDEaD O]
| 1 modes Jsjem |0 souasald ol aziuboses o

MOUS
J0 sI9AE| Usiaylp Jo sanisuap auy) aledwos o

256

L'5'6

EF6

era

Fv'e

gt'e
SE6

FE6
£E6

26

JusLY
-LIDIIAUS 2L ystag i Jamod omjosa
-0JpAY JO @8SN |BUCHEI 2O INBIU
PUE Jayem 198)04d 0] Gury e S| oy U0y
-0 BU) UOJUM U] SABM QUL ANLSPI 0L 66

JUAWLONALS 81} JOAYE SBEN
BSAU) ANOL MOUY O] [ISEM S85N LB
USILAR U] SABM BU] 0 lN0S AlJUBM Ol ¢B

WSO7 PAERH

seARcalq selpauLIE|

81242 pug

aako el

SaAND2[Q0 [BUILLIAL

ajoka pua

B|9AD 351

3



IS puE Jajes uj

uoyds ‘BUjj00s Uo
aunssaud Jje AgQ pausiuo ‘pajeas
pue pejesy UsUlEuoD [Elajy

tapy b ‘apy ‘enyowied
FRUOWeuE  'BUBA  ISL]ea

e BUAol

‘uonealosl Aliaus ‘uopepod
-suel] Popuod ‘ausBAy ‘e

-auepdile lap|| B
‘A ‘sinyoeaed ‘BiSiyw 'sdwnd
snojer ‘voydis dno wonong

alaydseuwge ay) Jo ey
wek] 210 1B jo 8aussald aU) sTeNSUOIWISE C)

~aanssaad JE [0 8108}
-la 8U) AQ J|B J0 eouassid el SIRISUOWEP Of

"LDOOW ul SAEME §1 118 Jel] 218115
-uoWwep ©} siuawnlsul eudodde asn ol

“SUOM UMG SIY Ut pUim, 80USSSP oL

'spasu [euosad SIY sa|sies J|B
mol ‘sajduexs Sjaouos Bujsn ‘sjEsucWap ol

SEOU) JO 8UD
15228] 1% JO |8poL & dojanep o) 1le [0 asn ay) Ag
LI LU SSNbiuyse) pus siosfqe Alusp] oL

e 0 850 2U) AQ Lojouny yojym sioslgo i
saouaIadxe GuINp 598 8y Teym sseudxe Q|

"I JO SUCiEsajIueLl JUssIP SaA8500
g se suDigsardw| pue s&u|jes) sy ssaudxe oL

Feol

genl

A
Fgaol

IOl

£

¢10!

Lol

UG |ALE S U] J1e o
. goussad ayy jo subs szjubodsl ol 201 . | —

“HE pue jesuny
. uBomIBq JSIXe JEL) SHUI| BU) pue ‘S| I
1ELM SPIOM UMD SIY U BQLOSIR 0L L'OL .

jusquo] pyejay

saAR2efq0 SLBpaLLIAY|

saanalqQ |euaa)

Blm puz
NI ] 8
91942 151

HADESSY TYINIMEEE

Flcl o wh ]

"BoUNOSad SIY) [0 85T [EUDIRI 0] SAIDNPUDS SINCHEYS] DUEB
SOPNIJE S|qsUOGSE) d0jassp O] [UBILUDIALA a1 Jo SJUSWa|D
JALD LM SCySUONBjaLaI 5] DU 18 i IBILe) SU0dsg of

amIqo 1eRuad 001

32



"S)sAEIED AISNpU| AG pajlilLe
sojopred Jauieb Yamm suraisas
UC)el}H 0] SPBW SUawanordw|

‘fABlaurs ‘Jeay 'uo|epodsue)] ‘s

‘feaseb alel
‘uaBouiu 'apixoIp LUOgHeRD Snp
iInodes ratem 'usBivo) ae 1o
sjuauodwon ‘Guieay Jo 198)a
‘aouElsisal 4B aunssard ae ssep

[IUE]
-§158) 1|8 W0} Unapo oo

‘B|QISES) ALEUM "BONIE
dn-mo| o) aqeldoidde ayBl 0] puE ‘JusuuS)|a
-Ua sy w s1oafoud wonasjoud Ayjenb Jeueid ol

"1l |o 85N
[BLOel & BUjeNSUCLISR SSIAYSE N0 AeD 0]

‘salealq ay 418 |y} Jo Anenk au
anoudun pue 1oa10ad Gf spopa $ue Auap] ap

e
SEST UL Y2 LLM U] SABM SU} JO SWos Auapl of

HUSUHSUI [ asn alg) Yyinouyl 4B Jo SonsLg|oE
-Ieyo pue sajuadoid auyl o Sw0s sUullalap o

"§35U9S 5|1 JO pie sty YBNoIU J[E jo 80)5U8)0B
-~IBU pUB S8[Ladod 8L JO SLEDS SUNLIBIEP O]

&80l

5ol

P ol

Lol

cE0k

LEQL

JUBLILIGHALS
aul Hauaq |jwm He Jo ash [euonel
e sjensuowsp o Huiye) 5 sy suon
-0 A} USauss Ul sRem ay] Apuapt o

BT
-[#LE By} uo SISN F5aY) [0 128/18 aU)
aZuBoDa) 0] JIe SHSN UBL LILAY LY
SABM SEHOM UMD S Ul SOUSSSR 0L

ME [0 STNSLB0BIBYD pUB
salpadord s jo swos Auapl o

g0l

ol

g0l

wauc) psieley

saAno3[qo aje[peLLIayl

a|oko pug

] BTY

s2al23[qQ Jeuiusal

apaka pud

2D 15|

33



'SY00) ‘SWsein
=01 'S|eluiUE qued e Usjes

SUSUNUCD JO a5eq

"S[ELAUI JO S2UNOS 'STEL ‘28U
-ay spod

-dns snoecd “Bqe)) SIgeyIon
"LoNes05) BuIsnoy Sau aan
-|noysbe 'uoen)y 'susiBiy ey

2l2auUla EFaym Buipu b suoys
~puEs "sllj} 'solwelsd ladedpues

's|elau|w 'sya0) ‘e 'pues

“1os jo adfy
Jylcue |0 asoy} yus way) stedwoo 9 [0S
gjaese jo sjusucdwoo [edipulid aly YsINBUGS|p oL

D04 JO SDiS1e)08
-ieu2 pue sauedoid auy) Jo SWOS JBADISIE O,
JI0S B|gele JO SoN51S0E

-leyd> pue sapedoad oy} Jo SWOS JSAODS|P GL
"SpeaU UMC S|L] SSAISS |I0S

Moy 'sapdwess 910U 00 BUsn SIBJSUCWSE Of

pos Bugsn
‘uewl fg pasndwa sioalgo snoues SXEW o)

JIOS L0 SUSLLISID AUt Yilw S3))|Aj0E
uonEsgiuap] BuLnp 5133 84 jeum ssaudxe o]

*||0% J0 sjusLodwod sNaes sy SelpuBYy a1y
si suoEsead| pue sBU||8s) sy aquosap al

FE'LE

Sl

FeLk

Flil

eV

gLt

FELL

||10% 10 sjuEUad
-WDD quaiB)ip BUl Uasmal saous
-8jjip pue salle|lis Yl MOUS Ol £'LL .

108 j2 sjuanjsuco jediz
-upd oy} o so)ISURloBEUD [BISUSE
pue saadoid ay) Jo swos s 0L FLL .

108 PUB J3SUNY LSam

« | ey spiom umo s Ul sqUoSep BL |7} .

-t z [~
M 9 gl %
wRjueD pajeay seaRelgQ SIRIpaILIBIY| 212 sea28/qo [eujuLal 2|g
six 25
ANCICRY HY (e TiahadH3In3 - -

[AIETL T IE]

11 wouy sueb uew sjjausq SU) pue
82IN0S3d SIY) jO 95N [EUOIRI B 0] SAIDNPLOD INOKMEYS] pue
SopMUNE 8)qIsuodsal dojasp O} JUStULDHAUS Y} JO SiUaIS]D
JeUie i sdiUSUQIE[SMBIL | S) DUR [0S LA JBI[IWE} SWwodag o]

2AnoRlqo jfeRuRn 0L

34



‘uofie|
-nsuj Buippng panordw) 'S80
-Iyan gy By ‘sejonb usianpoad

‘sdwnp asnys) Buol)
-uos sae| 'Buiuoz ey noylby

ugjons
-Uos ‘sdwnp 2503 'SWAIEAS
peot ‘'sijuswidopeasp ‘sa0unos
ABralla pue Sound ‘aan) o By

‘BOUSON[SUe)
'ssalanbedo 'Aousiedsued) Ay
-anpuod CApgesuzsd ws|eu
-G ‘sgElU DUJELUINCA WNO 0D
WM} 'SEBURIBY SN0P 0 AInKa]

“SESS0] “SletaUIpy

INORO BNEE] Unoes 'Asue

BlGIEEH
alaum ‘veljor dn-mo| o) seldodde axe) o} pue
9 woy ABIaUa 8l pUe "JUsWUCALE SIY Ul A
-[enb os 1o uogeaasald ay) 4oy stoalosd ued of

" Lited) ABlaus ayl pue (|08 Jo
85N |BUONE. B 0} SAIDNPLOD SUDIE N0 AILED 0]

ABJous j10s Jo 25N
|eucier 8 eBeINooua 0} SHoYS S UBLW AJLLap| &

“Aent |1og
aaoudin pur 10830.d O Sy s uel Auape o)

Hos
S5 LELU LED]UAY UL SEBM 81 j0 aL0S AIUBE] 0]

"S3D04 JUBIBYE
LEBMIE0 STOURISHP PUg SIEUS 1SADSSIR O

Ha0Lk O
24 JusIayIp € Jo 350U] UM 855Y] sJedwod o)
%204 B JO SJUSN]ISU0D JUSI3YIP auy] 4uusp) oL

1105 |0 saddy juaralip Uusamlang
SE0UBIBYD pUE SSBILIS BY] [SAO00SID O]

5Ll

L'S'LE

Erll

Z¥ L

P Y

FELL

£ElLL

cEll

JUawLlonALs ayl Jjauag
[|4n ABI3US QoS pue |I0s JO 88N [BLOY
-BJ adoul ayew o} Buye; 5) ey suc)
-0 B} Yolym L] sAem aL) AIusp] oL,

JUALLLCI|ALS 8L} UD
S8EN 958y} JO (Dajka au 92Z|uboos 0}
IS S9SN UBL B3 LiM Ul SAewm AL Jo
BU0S SPIOM UmO B1Y Wl 8gUoseP o

gLl

Fll

JjUoy pRERY

sanoalqQ SlEpawWLE)

81943 2

ép&: il

sanos{qD |euLaL

2[oka pug

ajaka sk

35



Abojouyas)
yBiy sonsd)| 1aded ‘sAc) oised

‘gimd|nos
'gp00B JSUIES] SN LNy UBRoDK,

‘BaOLRSgNS
feraunl pue "g|qejsfan ewnuy

-ganpoidsl o] wolb o} “pasy 0]
'SACLU O] AY||ORU| AIN)onSs PaZ|
-ueblo J0 ¥Ie| SENDIADUL G

“A||BHOW JUSWLLAUS
]| 0} pagi|ad Inoweyan uoled
-sad 'Al|Iqeisu na ‘aonpoldal 0]
‘paay 0] ‘anowl 0} Aji0e Wwsiu
-eBio  ¥sidwos  “Rljenpispul

'B88Y} j0 suo aonpoidel
0] 'slanpold PaIR9EINUBIL SjESID O] SOJUES
-Ons [eINMEL UD IR0 PSLEI SUDBUICISURI
[EdipE) (o suojjeue|dxe pue sadlexs anb o

-gpanpoud 8say] o SUC S¥EW 0}
SIONPOICG PRINDYNUEL 2)e8ID 0] SBOUESgNS (B
-MEU U0 N0 STLIBD LI Y21yt SUCHE LLIOPSLIE
aydwis jo sudjeus|dxe pue sajdwexs saB o)

"slanpodd ul sjusdodEos [2lsU|W pue
'ajqejeban ‘euwwe 1o souasaud sy azubooar oL

'gjonpo.d poun)
-DENUBW PUB [EJNj2U Usamjag ysmbupsip o

“sBu)
Buuou Jo sousHalceIeys Ayl Aluspl O]

shuigy Buiay jo solsuUsloBIBYD |Yl ARuap o

récl

Eedgt

Zgel

el

& Iel

Frel

‘sjanpoud 8]eaJo 0] SSDUES
-gQng [RINEU SWICISUBH UBLW UYomm
ul sfem aly Jjo swos Auuspl ol gzl | .

‘aBuiL)
Guay pue shuny Buajuou usamiag

. | ==ouaseyip pue sajuEUIS MOYS O |Z) N

Ju=uC) pajeey

s2A09[qQ elEIpeLIBI|

3PA3 pug

PRI =)

seanos[qQ |euiLe]

a|.'M:| puz
AT 35|

EoEr el g

NZYCHdSY THLHAMRHING

JRE-2 e TIE]

‘glonpo.d pRIN}IENUeE [0 88N
[EUONES ¢} SAIINPUOD INQIABLSY PUE SapRyie ajqisuodsal
dojerap O ‘sponpoud paunjoeiiueLl yias LEIIWE] SWL00sg O]

33O (ereusy Oz

36



‘ABusus onaubew pue
|B21108je IRNRDSML JO S80IN0T

AUTIHILE 2ES siaubepy

A qeweym weiaubewns
WAIoNpUOD "BZIS "awwun|on 'SSeEpy

‘Hes
Jeems Pl ‘pe] Uapig) ‘alse}
ncpo 'fdaep jjiids) punos
'Riaddis Ayos Algunia ‘ay
-Iq “aisets ‘ajddns 'plB 'Yos
'puey 'yBnos ‘yloows) aunyxa)
‘Aousonisuer) Ruoede  Aoua
-1edsuel) ‘eaisn| “adeys Unojog

‘walsAs |)dw)s
B Ul ugjow Jo; Ablsus [0 s82UN0S Auuspl Of

wa)sds spdws e o
Buonoun) ail su|no 4 |ppow B dojasap o)

"JaBda)U| AUl MoY
pue Sjuswela asayl 4Huspl O} \SDUBS|p B 1B
joBsjul SIUaWale asoum swglshs az|uBooal oL

18lsu Asu) Moy pue sped Juausd
~Wo2 5} Auuapn o) Jwnnpuad sjdwis e ping o

“HeIsl feu) oy pue sjusucduwod
Jiayy Anusp) o eeuigoe ajduwis 12NUSUCD O]

‘§p00b paunseinUEL (O SO)E1E)
-JBJEYD JAUI0 SU(WISSE OF SIUAWNISLE 8sn g)

‘s1anpodd painizenuew (o saj
-iadold swWos SUjWISIEp 0] SasUas SIY asn O

§¥el

Fral

£¥2Il

crel

Fyel

Z¢ElL

VEZL

‘laeialL faUl MOy pUE SWSSAS a5aYL)0
sjusucdwos sy} ARUBp] 0] 'S2U|YDBELW
ajdws wod) pauug slanposd paum
-JEJNUEW 2INpoid pue 4nuapl of 2|

‘spooB poany
-0BINUELW JO saiadoid awos 18 o BEL

WHUOG pajeisy

saA0alqQ 816 peULIS]

AoAD puz

3943 3|

soanoalqO [eUILaL

a1oAd pu?

3[oAo 5L

37



‘BuaymALE
noge 1snf pepueds|p stadedsmall
‘SaJ)l 'SUBD YUUP Lo | Lo [od

‘Bujahzal tledal

‘aouBlUBIUIEW  IUDHBAISSUOT

‘RBlaus
JB3|2NU 10 ‘[e3|Wayd ‘eonl1ds 3

ABJaua jeay 1o '[Bou)

-0gj@  [EDUELDSW BRSSP

‘uonens
-ul 'JNoND RSO ‘Ynolo usdg

PENOND PISOD UNDUS Ued(y

“jeay ‘B *ABisug

JUBLLUCIALIS
aly] 0] [BIUSWLLAP ABMm B U] Sionpold paunioen
-UBL SAEM UL UDILM U] SASM S} Br008I0 0L

AQIsUes slonpold pamisen
-HEL S2ST WEBL DU Ul SAB 1) JBADDSID 0L

UONBLUIDISUR)] [BaIpES
B Buiajoaul 98B0 aUD 1S jB Wl Buunognuew
Io) papaou ABusus o SULO) AL Auapl oL

‘uapewo)sUel |jd
-Wg & Bujsjomn 25B2 8UG 15ES] 18 Ul BuLINiSEIn
-Uew 0} papasu ABlaus |0 sulo) auy) Auap ol

=1
pale|Nsul PUE SALIIMS JO 95N 3u) U|Bjdxa oL

‘pRSEAIOUI S SUlW
ayy Jo ybua| sy usysm Jo Nolanpucd Jeiood
B A0 10 '8uD SROWMaId Sy} weLj JauU) Jo 1850
S| Yoy suo A pade(dad sl adlM B USLm JInd
-1 B 0 Anionpuos sy w saBueys Anuap| ol

PN DUE0S(S UE o) YIS Jouo aiduils B ping OF

) "SIDIBINSUL /B S2IUBISONS
Yoy 'SJUDWy adxa JO SUBSIL AQ suluuSap O

PNOND B Ul Heald 8 €502 Ol Jo2npuod &
25N 0} A8 O SI0IONPL0D S4B SBIUBIEANS
ey 'sjuaWlladxa o SUBaLL AQ ‘lBACOS|p Q)

UNoUS BU L0 welbeIp & meIp O] HB)e
-1ed Ul s)|a0 Aayeg pue sqng by oeuuco o)

W22 AU o welbeip e aeip o] lsal
-85 U] 5|00 Aeyed pue sqng 136y 1pauuns o

sang Wi
pue sjiaa Alopeq jo selbadoud U] JBs0os]p oL

FAA

1iel

Zo¢el

I'gel

geel

FA A
FEEk

5981

reel

LA

29'el

I'ggl

JUBLILDIALIS SU] UG S85n asalyl o
1085 U} az|ubBooal o] uUsWUdALS
SIy W penjsenuew §onpoad sno
-LBA SASN UBLE YIUA U] SAew B Jo

BLI0S SpIOM UMO S| U] 2qUosep ol 2L

‘sienpod JC SINIJENUEW
auy 40) spoau Aflaua auy Anuspl oL 971

JoBIEUL WS
-34S B1)) |0 SJUSUISIE JUSSLIP BY} Moy
IBADOS|D O} ‘INDUID SLIJS[@ UB JUSS
-gida) oy swelbeip asn pue pIng o] gL

wouog paeiay

saa28a[qQ SjeIpawIay|

aakd sl

SaARIAIqO [euILG]

ARk puZ

ajio 15t

38



B[
-ISE3) suaym "Lonoe dn-mop o) sjeudoidde aye)
O} PUE “JUsiucaaus S|y U sponposd peinjoe)
-NUBW Jo uoerasaud ay) Jo) sioslfoudt ueld af

‘S]ANPoJd pAINIRINUEL |0 85N
[BUClel B 0] SAORPUDD SUcide Ino Alled o)

A

Lael

IUBLULIONALIE BU] Bausg [|1M
sjonpord poUnOBNUELW O 8N JeUONE
ay) anasaid o] Duye] s1 oy ucioE
Uy oy Ul sdem i Ajpuspl o)

gél

Juaue) paiejey

5eAR39IG0 YEIPOULIBI]

ANAD 2

aoka =tk

saaysalqo |euiuwal

#aka pud

apﬁnml_

39



IV. EVALUATION

A. Outline

There are two types of decisions which the teacher must
make from time to time in the practice of evaluation: adminis-
trative decisions and educational decisions. The first type of
decision is made on the basis of norms, by comparing the
performances of all of the pupils for purpeses of selecting,
placing and promoting. This is norm-referenced interpreta-
tion of measurement data. The second type of decision is
refated to the pupils’ day-to-day performance and allows the
teacher to modify his instructional approach in accordance
with the pupils’ progress. These decisions are made at the
end of learning activities and are criterion-reforenced inter-
pretation of measurement data.

B. Measurement: The First Step in the Evalua-
tion Process

Measurement is different from evaluation in that it provides
the information on which judgements will be made, whereas
evaluation is the process of making the judgements on which
decisions will be based.

There are two ways in which measurament may be effected.
Norm-referenced interpretation of measurement data provides
a score which is used io compare the pupil's performance
with that of other pupils in his group. It serves o support
norm-referenced evaluation. Criterion-referenced interpreta-
tion of measurement provides a score which is compared
with the level of mastery expected for one or & number of
behaviours encompassed by specific objectives. it may
encourage the making of an individual chart for recording
each pupil's progress in developing aftitudes and skills, and
in acquiring knowledge, Criterion-referenced interpretation
supports formative and summative evaluation. Two other uses
of evaluation may supplement the ones outlined above to
provide a system of continuous evaluation. The first is PLACE-
MENT evaluation which is a type of initial evaluation used to
aszess the pupils level of competence before introducing a
new learning unit. The second is DIAGNOSTIC evaluation
which is made to determine the underlying causes of any
difficulties encountered as learning takes place,

This information shauld be sufficient to enable those who
are interested to put inte practice all the component parts of
the evaluation model suggested by the Direction d'évaluation
pedagogique, as shown in the kollowing diagram:

DIMGRAM &
o= -- Fmm—m mmm—=— = — = — oo = —a
1 1
1 I
Pagoment | 1 ! All of the Suimmathe
Evnluation | 1 ! To's
) ' . Evaluation
1 i B
LY LMo R A
[ ST
1 - . _ H
N 0 _ | _ H
t t (Diagnoztic
Vi Evaluation as
! Farmetive 1 Fequired)
:- Evaluation !
______ 1

This evaluation procedure allows the teacher to get
to know the pupil and to follow his progress. It also
enables him to compare his pupils performance ¢ an
external norm and, when necessary, t¢ modify his
teaching strategies to help pupils make more satsfactory
progress.

C. Evaluation in Natural Science

Given the nature of the goals of this Natural Science
program, the two types of evaluation which merit priority
consideration are summative evaluation and criterion-referenced
evaluation.

With summative evaluation, it is possible to ascertain the
extent to which a set of terminal objectives has been attained.
it is effected at the end of sequences of learning of varying
length and may be used to make a sort of balance sheet of
pupils’ achievements. In natural gcience, criterion-referenced
interpretation should be used to assess the degrae of compe-
tence the pupil has achieved in using the experimental approach,
which encompasses attitudes and skills, and the degree of
commitment the pupil has towards conservation of the
biosphere’s resources. The evaluation model described hare
should make it possible:

= to supply the pupil with information about his perfor-
mance in relation to the objectives set at the beginning
so that he can follow his own progress toward these
objectives.

= to furnish the teacher, parents, and the pupil with infor-
mation about the pupil's progress in reaching all of the
program's cbjectives, with a view to suggesting, when
necessary, ways which might help him to make more
satisfactory progress. Evaluation requires cooperative
effort from those responsible for education and is an
integral part of the learning process.

The evaluation process should take into account everything
which affects the educational process: concept altzinment,
methodological improvements, changes in atlitude,
classroom atmosphere, and so on.

D. Selection of Measurement Instruments

Teaching is based on a program or course presented in
terms of objectives which comprise atitudes, use of the

. experimental approach, and knowledge to be acquired by

40

the pupil. A wide range of instruments is available to measure
the knowledge acquired by pupils. There are also a number
of specialists in the development .of tests for this purpose.
These tests may take different forms: written, oral, theoretical,
practical, partial, final, individualized, common, objective-
type, and free-response-type. Teachers are familiar with these
types of measurement instruments.

It is more difficult to obtain or make up instruments designed
to help the teacher evaluate the degree of development of
attitudes and skills. There are, of courge, rating scales for
practical parformance, progress reports, self-evaluation forms,
and obsarvation checklists which are of some help to teachers.
it is acknowledged, however, that there is a scarcity of instru-
ments in the area of attitude and skill evaluation. The Curricu-



lum Guide offers some suggestions which should be of help
to the teacher until such time as the results of research
currently underway in various universities are available,

E. Who Should Evaluate?

Progress in attaining the objectives of the Natural Science
program may be evaluated by the teacher, the pupil himself
in some cases, or externally, providing the proper instru-
ments are used so that the most objective evaluation possi-
ble will be made of the atitudes, skills, and knowledge acquired
by each child in the class, or by the whole class, during the
Natural Science courses.

a1
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