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Definitions of Science Inquiry

Scientific inquiry involves posing questions; formulating testable hypotheses; planning,
conducting and critiquing investigations; collecting, analysing and interpreting evidence; and
communicating findings. Science inquiry is concerned with investigating ideas, evaluating
claims, solving problems, drawing valid conclusions and developing evidence-based
arguments. It also recognises that scientific explanations change as new or different
evidence becomes available.

Australian Curriculum, Assessment and Reporting Authority. (2010). Australian Curriculum
Information Sheet: Science. Retrieved 29 November 2011 from
http://www.acara.edu.au/verve/ resources/AC SCIENCE INFO Senior Sec vl FINAL.pdf

Science inquiry is a multifaceted activity that involves making observations; posing
guestions; examining books and other sources of information to see what is already known;
planning investigations; reviewing what is already known in light of experimental evidence;
using tools to gather, analyse, and interpret data; proposing answers, explanations, and
predictions; and communicating the results. Inquiry requires identification of assumptions,
use of critical and logical thinking, and consideration of alternative explanations.

National Research Council. (1996). National Science Education Standards. Retrieved 8
December 2011 from http://www.nap.edu/openbook.php?record id=4962

The position paper on the teaching of science — supported by a large body of research on
science education — recommends a pedagogy that is hands-on and inquiry-based. While this
is widely accepted at the idea level, practice in India has tended to be dominated by chalk
and talk methods. To make in any progress in the desired direction, some changes have to
be made at the level of the syllabus. In a hands-on way of learning science, we start with
things that are directly related to the child’s experience, and are therefore specific. From
this we progress to the general. This means that ‘topics’ have to be reordered to reflect this.
An example is the notion of electric current. If we think in an abstract way, current consists
of charges in motion, so we may feel it should be treated at a late stage, only when the child
is comfortable with ‘charge’. But once we adopt a hands-on approach, we see that children
can easily make simple electrical circuits, and study several aspects of ‘current’, while
postponing making the connection with ‘charge’.

National Council of Educational Research and Training. (2005). Science Classes VI to VIII.
Retrieved 8 December 2011 from http://www.ncert.nic.in/index.html
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Inquiry-based teaching

What is it?

Inquiry-based teaching is much more than giving students opportunities to develop inquiry
skills, such as posing questions; planning. Conducting and critiquing investigations;
collecting, analysing and interpreting evidence; and communicating findings. Inquiry-based
teaching is a construction approach to learning in which students learn not only inquiry skills
but actively construct an understanding of the science phenomena they are exploring.
Students are involved in inquiry-based learning when they develop understanding of a
science topic through seeking answers to questions, developing explanations based on
evidence they collect, modifying explanations based on further investigation of information,
communicating and justifying conclusions.

Students are involved in inquiry-based learning when they develop understanding
of a science topic through seeking answers to questions, developing explanations
based on evidence they collect, modifying explanations based on further
investigation or information, communicating and justifying conclusions.

Types of inquiry

The type of inquiry you use depends on several things — the nature of the topic or question
being investigated, the range of resources available to students, the time available, how
well your students work with minimal teacher direction, how confident you feel teaching in
this way. Some activities are more suited to open inquiry, some are too dangerous. On the
continuum from open to closed inquiry activities, you must decide for each what will
achieve the best learning outcomes for your class, considering all of the above.

Choose the type of inquiry in which you, the teacher, are not completely removed
from your comfort zone and in which students are likely to achieve real learning
and to have the necessary skills, before progressing along the continuum of activity
types to further complexity in teaching and learning.

How ready are you and your students to adopt and inquiry-based approach?
You should consider your own experience and that of your students when you begin to use
an inquiry-based approach to teaching and learning. Consider the skills you and your
students have that equip you to benefit from teaching and learning in this manner. Choose
the type on inquiry in which you, the teacher are not completely removed from your
comfort zone and in which students are likely to achieve real learning and to hone the
necessary skills, before progressing along the continuum of activity types to further
complexity in teaching and learning.




Inquiry-based teaching

Inquiry-based teaching requires less
emphasis on:

Inquiry-based teaching requires more
emphasis on:

science being interesting for some students

science being interesting for all students

covering many science topics

studying a few fundamental concepts

theoretical, abstract topics

content that is meaningful to the student’s
experience and interest

presenting science by talk, text and
demonstration

guiding students in active and text and
demonstration extended student inquiry

asking for recitation of acquired knowledge

providing opportunities for discussion among
students

individuals completing routine assignments

groups working cooperatively to investigate
problems or issues

activities that demonstrate and verify science
content

open-ended activities that investigate relevant
science questions

memorising the name and definitions of
scientific terms and facts

learning broader concepts that can be applied
in new situations

learning science mainly from textbooks
provided to students

learning science actively by seeking
understanding from multiple sources of
information, including books, Internet, media
reports, discussion and hands-on
investigations

assessing what is easily measures

assessing learning outcomes measured that
are most valued

assessing recall of scientific terms and facts

assessing understanding and its application to
new situations, and skills of investigation,
data analysis and communication

end-of-topic multiple choice tests for grading
and reporting

ongoing assessment of work and the
provision of feedback that assists learning




The activity lesson:
teaching skills
associated with the
different phaser

Some people believe that for
student-centred inquiry the teacher
has less of a role to play in student
learning. The truth is that a skilled
teacher remains the key to effective
instruction and is the key element
in any inquiry-based classroom.

An activity lesson usually has

three phases; an introduction, the
activity time and a conclusion. To
perform effectively teachers must
use different skills according to

the focus and aim of each part of

a lesson. These phases and the
teaching skills required for each
are outlined on the following page.

e
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Introducing the activity

The introductory phase is the initial part of the lesson where the scene
is set for the day’s activity. In this phase the teacher is the ‘director’ and
‘organiser’. The teacher'’s role is to:

* Gain the interest of the students

e Elicit student prior learning -

¢ Outline the problem or activity, and provide advanced organisation
where appropriate

* Describe the arrangements for collection and use of equipment/materials

e Communicate time and outcome expectations

Communication with students in this phase should be simple, direct and
concise to ensure that students receive the necessary information to carry
out the task. Where possible, the introductory phase should be kept brief.

Jtudent activity

The bulk of the lesson is dedicated to student
‘doing’ and is referred to as the activity phase.
In this phase the teacher is the ‘helper’ and
"facilitator’, engaging students to:

® Assist with materials and activities

e Discuss ideas, challenging students to think
more critically. During this phase the main
method of communicating with students is
via questioning.

Discussing the activity

An important, but often neglected and
rushed part of the lesson is the conclusion
phase. In this phase the teacher acts as
coordinator, drawing together the students’
ideas into a meaningful and coherent
picture.

This is the most challenging phase of an activity lesson. The teacher:

* Encourages students to share their results from the activity
® Through discussion, helps students summarise the main ideas or
concepts.

Again, questioning plays an important role in this phase to draw out
students’ ideas and assist them in refining their thoughts.



Inquiry classroomys are
unstructured and chootic

While inquiry classrooms frequently take
on this appearance, a closer inspection
usually reveals students who are engaged,
enthusiastic and (very often) excited by
their learning. In this state teenagers

can appear a little unruly, but it is worth
remembering that the correlation between
student engagement and poor classroom
behaviour is a negative one. It has been
widely reported that students engaged
through inquiry rarely present behaviour management problems. So while
the productive chatter and high energy levels in an inquiry classroom

can present a challenge for the teacher who prefers quiet and order, the
benefits far outweigh a bit of noise and rabble! Planning and organisation
is the key to ensuring that the hustle and bustle results in productive
learning experiences.

L4 . . .
2% You can't asress inquiry-barsed learning

// P Inquiry-based learning can be assessed like any other concept
o or topic in science; learning is learning! There are some special
features of inquiry-based learning, however, that make it particularly suited
to particular methods of assessment. Inquiry learning can be thought of as
a journey during which the body of knowledge and skill set grow. The use
of diagnostic, formative and summative assessment activities effectively
punctuate the journey to provide evidence as students move from the
known to the unknown.

;"‘;5« Inquiry isr only good for high-achieving students
“,’,5 . The ability to think creatively and critically is not solely for the

2 high-achieving student. In fact, the Science by Doing Pilot
revealed numerous cases where low-ability students embraced inquiry-
based approaches much more readily than those more academically able.
Many high-achieving students are proficient at ‘working to the test’ and feel
uncomfortable with the ‘unknown’ that inquiry represents.

. Doing handr-on science is the rame ar doing inquiry
Many science activities are highly structured despite being hands-on.
Such tasks tell students what questions to answer, what materials to
use, and how to go about solving questions and problems. Charts and tables
to record data are often provided. This type of ‘cookbook’ activity provides a
step-by-step approach to a solution. Although most inquiry-based activities are
hands-on, not all hands-on activities are inquiry-oriented (Llewellyn 2002)

In inquiry-bared teaching it is never okay to tell
rtudents the answerrs to their questions

It is not practical to assume that all knowledge can be gained
through the inquiry method. There are always competing priorities for how
students spend their time in class and decisions about how to respond to
students’ questions are made within this context. There will be times where
it is not possible to have students design an investigation, or take the time
to conduct research. Teacher explanation certainly still has a place in an
inquiry-oriented classroom. However, it is through investigations that deep
understanding and a greater transfer of knowledge is achieved.

»{f ¢ Al science subject matter should be taught through

W ¢ an inquiry-based approach

"~ Thereisno one-size-fits-all, ‘silver-bullet’ solution for science
education. Inquiry should be thought of, and used as, one of a variety of
effective approaches and strategies. Relying on any one method, including
inquiry, would be ineffective and likely to result in boredom for students.
No-one knows your students and the context in which they learn better
than you, therefore, you are best placed to make decisions about the

variety and choice of approaches used in the classroom.

True inquiry occurs only when students generate
and pursue their own questions

'~ Students need practice at asking questions that are investigable.
This takes time, guidance and many teacher-initiated investigations in the
process. When time and student ability permit, however, every opportunity
to allow students to pose and investigate their own questions should
be seized upon. It is these experiences that promote advanced inquiry
abilities and an understanding of how scientific knowledge is pursued.

[
< (

It isr impéysrible to cover everything in the curriculum
1( o ¢ uring on inquiry-based approach

"~ " This statement holds true. It is'not suggested that all science
should be learned through inquiry. However, investigations are important
ways to promote deep understanding of science content and the only way
to help students to practise inquiry abilities. Science by Doing promotes
more depth, less breadth, but appreciates that the issue of coverage vs.

learning remains to be addressed.

1iQ
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What do students bring to the learning experience?

® As research has shown, students come to any learning situation with established

ideas formed from their direct experiences. These can be very powerful and in some
cases, especially if they are misconceptions, can inhibit the learning of new concepts.

It is important for a teacher to, firstly, be aware of students’ prior knowledge and,
secondly, be able to build on it. In some cases this may require confronting the
misconception with experiences that will challenge and assist students to
understand the scientific view.

Alternative conceptions

Many empirical studies have shown that students hold pre-instructional conceptions
about many phenomena and concepts that are substantially different from scientific
concepts.

View of learning
e Sometimes students hold two inconsistent views at the same time — intuitive
and formal
e Students’ alternative conceptions are often not recognised by the teacher
e Research suggests that many students and teachers hold limited views of the
nature of science

Various terms have been used to describe these conceptions:
e Alternative conceptions
e Misconceptions
e Naive conceptions
e Mistaken beliefs
e Intuitive ideas
e Children’s science/mathematics

Research tells us that:

e Students come to class with a range of prior ideas or conceptions

e Many of these conceptions differ in important ways from the views that have
been constructed by scientists and mathematicians

e Students from different cultures and countries have been found to hold
similar ideas

e Students’ alternative conceptions can be a barrier to learning

e These conceptions can be a starting point for the teacher to build upon




® Sources of alternative conceptions:
e Sensory experiences (Piagetian)
e Language experiences
e Cultural background
e Peer groups
e Mass media
e Science instruction

® Barriers to learning:
e Alternative conceptions interfere with learning
= Force is a property of an object associated with motion
= Heat is a substance rather than a form of energy

e Use of language for common and scientific concepts can differ e.g. energy,
force, work, calculating
e Students can do very well in tests and yet hold alternative conceptions.

® \What to do? Students need to be challenged and supported to make major shifts in
understanding

Examples of common misconceptions

® Force of gravity is greater on heavy objects than lighter objects, making them fall
faster

® Objects moving at a constant velocity must have a force acting on them
® The sunis living

® Heat and temperature are the same

® Current is the same as voltage

® Seeds are non-living

® Plants get food through their roots




What is the 5Es model?

To assist curriculum developers and teachers plan inquiry-based lessons that capture the
essence of what we know about student learning, a number of models have been
developed. One that has a significant impact in Australia is the 5E model. It was formulated
by a group of US science educators, including Rodger Bybee, Paul Kerbis and Susan Loucks-
Horsley.

In the model there are five distinct but interconnected phases.

Engage

The teacher captures the interest of the student in a variety of ways. For this purpose
context is important as the connection made to engage students will influence how students
understand the science concepts that will be introduced. The teachers also wants to know
information about the students’ ideas and possible misconceptions.

Explore

In this phase students are normally involved with hands-on activities so that they have a
common set of concrete experiences upon which the science concepts or skills can be built.
In these explorations students are encouraged to use their own language to make
connections and discuss ideas.

Explain

After a common set of experiences, the explanation which follows provides students with an
opportunity to develop a better comprehension of the science concepts. This explanation
may come from the teacher, students or third party sources like books, the Internet or films.
It is at this point science terms and language are introduced to more clearly articulate and
refine the science concepts.

Elaboration

This phase is often referred to as the application phase because students apply or extend
their acquired learning to new situations. Such opportunities will also help students refine
their ideas. During this phase students will use science language in their discussion.

Evaluation
Assessment is an important part of any learning process. Both students and the teacher
need to know how much has been learnt and understood.
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An elaboration of the
PrimaryConnections 5Es
teaching and learning model

|

\ PrimaryConnections®
[ Linking science with literacy
|

PHASE PURPOSE ROLE OF TEACHING AND LEARNING ACTIVITY
ENGAGE Create interest and Activity or multi-modal text used to set context
stimulate curiosity. and establish topicality and relevance.
Set learning within a Motivating/discrepant experience to create
meaningful context. interest and raise questions.
Raise questions for Open questions, individual student writing,
inquiry. drawing, acting out understandings, and
Reveal students’ ideas | discussion to reveal students’ existing ideas
and beliefs, compare and beliefs so that teachers are aware of
students’ ideas. current conceptions and can plan to extend and
challenge as appropriate—a form of diagnostic
assessment.
EXPLORE Provide experience of | Open investigations to experience the
the phenomenon or phenomenon, collect evidence through
concept. observation and measurement, test ideas and
Explore and inquire into | Y 10 answer questions.
students’ questions Investigation of text-based materials (for
and test their ideas. example, newspaper articles, web-based
Investigate and solve articles) with consideration given to aspects of
problems. critical literacy, including making judgements
about the reliability of the sources or the scientific
claims made in the texts.
EXPLAIN Introduce conceptual Student reading or teacher explanation to
tools that can be access concepts and terms that will be useful
used to interpret in interpreting evidence and explaining the
the evidence and phenomenon.
construct explanations | gmay group discussion to generate explanations,
of the phenomenon. compare ideas and relate evidence to
Construct multi-modal | explanations.
explangtions and justity | |ndividual writing, drawing and mapping to clarify
claims in terms of the | jqeas and explanations.
evidence gathered. , _
' Formative assessment to provide feedback
Compare explanations | 14 teacher and students about development
generated by different | ot iyestigation skills and conceptual
students/groups. understanding.

MakingConnections

5Es resource sheet 3:1
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[ Linking science with literacy
|

An elaboration of the
PrimaryConnections 5Es
teaching and learning model

PHASE PURPOSE ROLE OF TEACHING AND LEARNING ACTIVITY

EXPLAIN Consider Small group writing/design to generate a

(Continued) current scientific communication product (for example, poster,

explanations. oral report, formal written report or PowerPoint

presentation, cartoon strip, drama presentation,
letter) with attention to form of argumentation,
genre form/function and audience, and with
integration of different modes for representing
science ideas and findings.

ELABORATE | Use and apply Student-planned investigations, exercises,
concepts and problems or design tasks to provide an
explanations in new opportunity to apply, clarify, extend and
contexts to test their | consolidate new conceptual understanding
general applicability. and skills.

Reconstruct and Further reading, individual and group writing may
extend explanations be used to introduce additional concepts and
and understanding clarify meanings through writing.

using and integrating | A communication product may be produced to
different modes, such | rg_represent ideas using and integrating diverse
as written language, | rgpresentational modes and genres consolidating
diagrammatic and and extending science understanding and
graphic modes, and | jitgracy practices.

mathematics.

EVALUATE Provide an Discussion of open questions or writing and
opportunity for diagrammatic responses to open questions—
students to review may use same/similar questions to those used in
and reflect on their Engage phase to generate additional evidence of
own learning and the extent to which the learning outcomes have
new understanding been achieved.
and skills. Reflections on changes to explanations
Provide evidence for | generated in Engage and Evaluate phases to
changes to students’ | help students be more metacognitively aware of
understanding, beliefs | their learning.
and skills.

MakingConnections

5Es resource sheet 3:2
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water that makes

; — — WATER
IT such q Ul’lique

chemical ?
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)
Water is a liquid that
displays a wide variety of = |
interesting behaviours. sz ;
It gurgles, bubbles, runs... g
How else would you
N describe water?

>

ACTIVITVRT

WATER
BRAB EESRS

~ How is water different from other liquids?
\ What physical properties can you observe?

| What to use:

a cup containing a little baby oil
- acup containing a little water
| 2 pipettes or droppers
food colouring
4 coloured toothpicks
Each student will need a hand lens (or magpnifier),

a sheet of graph paper and a sheet of wax paper
to cover the graph paper.

4 Enough water fit for drinking



What to do:

1. Work with a partner to observe and compare
the characteristics of drops of water to oil. You
may like to use a table like the one below to
record your observations.

Draw and describe the m“

bird's-eye view

side view
split drop
joined drop

coloured drop |

2. Prepare the work surface by placing the wax
paper over the graph paper.

3. Practise making equal size drops of water
using the graph paper as an approximate
guide to size.

4. Decide who will use the water and who wil
use the oil. :

5. Make a drop and examine it with the hand
lens. Describe what you see from the top view
and the side view. -

6. Try to split the drop into smaller drops using
a toothpick. Describe what happens.

7. Try to move the two drops together using a
toothpick. What happens?

8. Dip the toothpick into a drop of food
colouring and mix it into the new
larger drop. Describe what happens.

Discussion: ' Q_"
Compare the behaviour of the water and oil drops:
* How were the drops alike?

* How were they different?
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LINKI PARTICULAR
et o 2 ifffm“’ E{@\_, T2 PROPERTIES OF
~' WATER

water that makes
it such a unique
Chemacal?

i

AT Ve Y, . Have you ever wondered what
Go to the digital stands for? :

resource Get to know
the water molecule.

' 7 . . ko -:;—;.' ]
= :;,'C{;?'egce 4: Enough Water Fit for Drinking TR
i ~-Doing

Hinfs /
@ TT— |
— Glossary et to kRnow the water mwolecule

~Find oul more

- : i rld and gec to

-« Egxplore the water . Peer inko the submicroscopie Wo

W’,"_ﬂfﬂf—w ™ now the water wmolecule. i
: —

—

f‘?’#
@ Open the Water
Molecule activity

Please only click once, object
may take a minute to load.

Pure water is made up of the elements of hydrogen and oxygen.
If you could peer into the submicroscopic world you would see
that a single water molecule consists of three atoms — two of

OXYGEN
hydrogen and one of oxygen. Lo ‘
The behaviour of water molecules is often 7 /.
described as being similar to magnets. ‘ ‘
HYDROGEN ‘/ 7

6 Enough water fit for drinking



@

LINKING QUESTION

What is it about
water that makes

it such a Unique
chemical?

‘Eﬂ PROPERTIES OF
- — WATER

\‘ E PARTICULAR

B

In pairs or small groups investigate cohesion further:

What to use:

five cent coin
cup partially filled with water
eye dropper or pipette

] What to do:

1. Predict how many drops of water you will be able
to place on the coin before it overflows.

2. How will you ensure it is a fair test? For example at
what height will you drop the water from? Which
side of the coin will be facing up? Should you carry

: out repeat trials? Place drops of water slowly on the

coin and count and observe what happens.

3. Collect data by drawing a diagram showing the
shape of the water on the coin after one drop,
when the coin is half full and just after it overflows.

(X

single half full near overflowing
drop drops drops

4. Record your data results. How many drops were you
able to place on the surface of the coin before it
overflowed?

Discussion: ¢ | @j

o If the number of drops is very different from your
prediction, explain what accounts for the difference.

e Explain your results in terms of cohesion.

Enough water fit for drinking



You may have been warned
not to touch the tent in the
rain. Common tent materials
are somewhat rainproof in that
the surface tension of water will
bridge the pores in the finely
woven material. But if you touch

the tent material with your
finger, you break the surface
tension and the rain will drip
through.

Small insects like the
water strider can walk
on water because their
weight is not enough
to penetrate the
surface.

The scientific term for the
skin that forms around the
surface of water is

UR [:lCE
TEns|lin

o

The major reason for using

® hot water for washing is that
| {f«’;- its surface tension is lower
' | Soaps and detergents and it is a better wetting
' ' help clean clothes by agent. But if detergent
Salt | lowering the surface lowers the surface tension,
““"@ﬁ ‘ tension of the water heating may be
so that it more readily unnecessary.
e é / soaks into pores and
soiled areas. \

Could more paper
clips be added without
verflowing the water?

mage bv Armin oL o

Enough water fit for drinking 9 _."



Session 3 Exploring Water

Materials

Activity 1 Water droplets, groups of 2, 15 groups
Per group

% cup baby oil

% cup water

2 pipettes/eye droppers

2 coloured toothpicks

Food colouring

1 A4 sheet graph paper

1 A4 sheet wax paper

Activity 3A Investigating cohesion, groups of 2, 15 groups
Per group

Five cent coin (or similar size)

Cup of water (from Activity 1)

1 pipette/eye dropper (from Activity 1)
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Linking science with literacy

The learning pyramid visually depicts approximate learning retention rates depending on the .
learning mode. It reflects learning theory which suggests that people learn best when they
are actively involved in the learning process.

(Average learning retention rates)

Audio-visual
20%

Teaching others
90%

Reference

NTL Institute for Applied Behavioral Science,
300 N. Lee Street, Suite 300, Alexandria, VA 22314, 1-800-777-5227
http://homepages.gold.ac.uk/polovina/learnpyramid/about.htm

2 MakingConnections: Facilitation tools and techniques
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PREDICT OBSERVE EXPLAIN

The simple series circuit
consists of three identical
lamps powered by battery.
When a wire is connected
between points @ and b,

a) what happens to the brightness of lamp 3 7

b) does current in the circuit increase,
decrease, or remain the same 7

c) what happens to _the brightness of
lamps 1 and 2 7

d) does the voltage drop across lamps 1 and
2 increase, decrease, or remain the same?



Session 4 POE Electric circuit activity
7 groups

Per group

3 light bulbs

1 battery of powerpack

Alligator clips or wires to connect bulbs, battery



{SI937BW DLJIIUIIOS
noqe s1ay3o £q apew swrep jo Suiuonsanb pue [eondads aq 01 e
©2ULI$ INOYE PUE JO SISINOISTP 33 U 28EZU2 03 o
‘a1 punoJe pliosm Yl pueIsIapuUnN PUE UI PIISAIAIUI 9 O @

qway Surday “smoos ur 424132339
uonOUNJ 03 WAYJ I[EUD JBYI 9DUIIDS JO S[[R[S PUE 23Pa[mouy] 3yl 2ABY
SUIZIID 23eIAIN] A[[EDIIIULIDG 'SUIZNID 918I1]] A[[EDYNULIS JO UL
-dojanap oy st urjooyps jo s1eak Arospndwod a1ya ur 9duLISs Jutured]
pue Suryoea jo asodind ay3 1Y SNSUISUOD [EUOTIELIIUL UE ST I T,

MUOM TVILLDVEd WOUH DNINAVIT

Zparedi[ioe] puE
poploggess aq Furures] JUGPNIS UED MOH (UORESHSIAUT Ue aga7dwod
01 paxmbaz are sassasoxd Ty &lom [eondexd jo sad£1 uazayyp 4q
papoid are Surures] 103 santunizoddo Jeyx $DUIIIS U 10/ [eonoexd
ySnoiy padojeasp aq UED SIWODINO BUTLIEI] JEYAY "3IUIDS UL H10M
reonoed 01 perefar suonsanb jo oquInu e ssaIppe [im Ja1deyd STy,

“uo-spur
pu® uo-spuey (30q 3] 03 SIUIPNIS 21MbaI PUE IUIIS JO UNIBU A
70 9dusLadxa drULYINE 210W € Ipraoid suoneSnsaAu IYIEI AP £q
195 S3LTEPUNOQ PUE IXIIUOD B UIYILM UOHESIISIAUT UMO 1131 JINPUOD
pue uerd 01 sauapnis mo[[e suoneSnsaaur uadQ JJo-spurw UaJo e
fa1 uo-spuey a1e s3uepmIs YSnoyl uaad pue uawefeSus 10 28ua]
-Teyo [emaoafaaul ‘drysiaumo JudprIs 10j Aumazoddo aparg apsoad
Coﬂumwﬂ,—@ mnhwﬂummu 23 Jamsue O3 suondNIIsUl mahoﬂudwu oyl MOTTOF
SIUAPNIS YOIYM Ul saspIaxd Asojeioqe] 3A1s-2dpa1 [EUOMIPEL,
*sow02In0 jo adue [[ny 23 dofeaap o1 seouaadxe
[eonoead jo Aaurea & asn 01 jueizodwil ST 3T OS SIWOINO SUTUIEI]
Juaraygrp doppasp yiom [eonoerd Jo swioy Jua1ayI( AISA0DSIp pue
Armbut Jo JUPWIAIOX3 AU PUE IUIIDS JO JIMILU Y3 JO ISUIS B SIUIPTIIS
Zuiaid 9pngq aq ued sgurpuelszopun [en3daouod Yorym uo saousLedxo
0 woprerd e Surpiaoid ‘sassasoxd pue syrys uopesnsaaul Surdopasp
‘euawouayd yernieu 10y (233 © Sur1a8 :Burpnpur ‘sawooino Surures] Jo
19quInu e 391YoE s3uapmis d[oy 03 pasn 3q ued yiom [eondeid 20udIdg

NOIIDNAOYLNI

68 ADNIIDS NI ONLLYOLLSIANI

vy

s||bjs uouesiIsaAul yoea3 03 [ppoLu

[euondNasul 3|qelins e aquisap pue uonednsasul ue jo saseyd
343 y3nouya iom suapnis 1ioddns o3 spjogyeds areudosdde 109[95 e

Juawiadxe pajjoauod e jo udissp

243 01 pue sisatjodAy o uonsanb yosessas ayy o3 arefes asay3 moy
Pue sa|qeleA Jo sadhl a3 SuneSnsaaul jo sassaooud ay3 aquisa] e

wayl y3nouy3 passiyde aq ued JBYI SIW0IN0 m:_:._mm_ ay
PUE 25u3105 Ul JlJom [eonde.d JO swiioy snowea usamiaq ysinSunsicy e
103 3|qe aq |jim noA 4azdeyd sy Jo pus ays Ag

SINODLNO

Bl|BAISNY UIAISIAN “ANSiaAiun uemoD) ylipg
BuIppPEH "M e

dON3IDS NI DNILVDILSIANI
XIS ¥31dVHD



"TOWESI|[BISAID 10 UONDEIITE S13USEW SE NS euowouayd 10j [29) €
198 01 STUIPMIS MO[[E 01 PIsn 3L suoneiodxg ‘uouswiousyd e JO s9IUI

-radxe 91210U0D JABY PUE STELIATEW 1A Aeyd, o1 fyrunazoddo oy asey
arat ﬁmuﬂuuﬂuumﬂﬂ a1e mGOU.muoﬁnmNm

sqreys aanendruews doaasp 03 I[qE 10U
are oy smaeredde oy Sunendruew ur wred ou Aefd sjuapnis oyl SV
(+97EA PUE WINIPOS JO UOHIEI 3-0) sea[eswo) uriojiad 01 STUIPMIS
10y ayesun aq PInos eyl sjuswzadxe wiog1ad 01 30 sanbruyda puE
spoyIaw [eruewrradxa [SpOUI 01 PIST AT JBYI SIUIPTIS £q panresqo
pue 19oeal 33 4q pawoyred syuswadxe are suonEIsUOWaC
w0 7B 10 Yoaq A3 ‘Ysng oY ‘A101e10qE [0OHOS 91 ST
yons s3x23U0D JO IFURI B U PIIONPUOI 3G UED fI0M [eonoeid 'sivaford
puE SUONESNISAAUT ‘SISIDIIXI ajf1s-ada1 ‘suoneoldxs ‘SUORENS
-uowap SUrpnoul Jiom [eonoeid Jo swiio] JUIYIP Auetu are 2194 L

SIUAPNIS 219YM SUONESISIAUL

SRHMOM TVDILLDVHd 40 S3dAL

SIi{s Supjurya [ea1d Jo Juatudo(249p I3 PUE DUIPIAD
JRUADS Jo SUIPULISIIPUN UE ‘renonaed ul ‘pue DULDS JO 2INIEU
a3 jo Surpueisiopun ue “oerem| DJIIUIDS JO s1adse jo juawdo
[2a2p A3 10§ sanrunizoddo sapraoad sprom reonoead Arewgwuns uf

suoisnpuod umea(

sjuawngae paseq-aouapias SuidNISUOD)

sjuawiLiadxe

Buiudiseq

q
ﬁ Supjunp 201D ;
/ /o \

e1eQ sBuipuegsiapun sessoood
UG ERTIETRlS

Supjuiys [es13uO Ul BIEP puE sBuipueisaepun
fenideouod adualds ‘s|jiys ssanoad @ouads Jo 9j04 YL 11'9 AUNDI

ADNIDS NI ONILYOLLSIANY

- 1°9 21n31] ur PAIBIISN][I SEB “BIEP UIIJO PUE Sassad0id
PI SynuaDs 19y3a801 sSuniq Sunjuny [eon) Cs[ys Sunyurp
[E213112 P33T SIUIPNIS IDUIPIAI PUE SEIPI DIJIIUIIS 3IBNTEAD \A:mua.Cu
¢ = 5 o
PUE Y34 TOSEIT INOQE JUIY] ‘suorednsaasur 1onpuos pue ueld o],

. [
10J UOIIBIDOSSY UBILIIW oy oo
17el LIWY) PjueLIEmun a1 uoismaid Jo spaas ySiy
PUE (BIED UI UOLIEBLIEA YSew saferane
‘e1ep Jo duereadde aya 2y01s1p sydesd
‘porSurwizaiur axe uorurdo pue 1oey
‘B1EP A 1A JUIISISUOD JOU 2IE SUOISN[IUOD

¢ e e ¢ ¢

UIYM 1D219D O I[qE 3 P[NOYS DUIPIAD
SIJHIULIDS JO UNIBU I3 puelIsIOpun oym syuapmis (9667 ‘weSSng
29 110D) duIpad Jo uonelaidierur pue uoneiussardar ‘uoneprEa
‘UOTID3Y[0D YT YIIM PIIBIDOSSE S[[INS pue sSurpuelsIapun ayl mo@&ﬁ
01 sanunizoddo pasu syuapmig (Aurersesun “Aoemooe ‘§-2) duapias
JYIIULIDS JO 2IMIBU 213 JO Surpueispun ue osfe ng (43r1oud AEO&E
-043 ‘Ja37RW JO 21n3eu “8:9) 20UdIds Jo seapr Siq 9y JO wcﬁzﬁmumvcm ue
Ajuo 10U Posu SIUBPNIS ‘9IBIAN] A[[EDIILAIS 9 O, .vommﬁ dUIPIAD
ST 31 JBUI ST 23Pa[mouy JJIIUIDS Jo dnsualdereyn jueirodun uy .

" “WISYI 03 JUIPIAY SIUWI0IAQ IDUIDS JO INITEU
a1 eyl ‘suoneBnseaur umo 1RY3 Sunonpuod SISHUIDs se asioeld
SIUDPNIS WAYMm ATUO 51 2] (2WNJ0A ST ‘UBULIZPIT 20 nmEu.Buud 1uawdo
-[oAap $31 PUE 93Pa[MOUs DJTILAIS 01 1UIIIYUT SJII[aq PUE SIN[BA 3 10
Burmouny Jo Aea e SE 20UIIDS OF SI2J21 IUIIIS JO amieu a1, (-eouams Jo
2IN7%U 911 JO UOHEBIIPISIIOD PI[IEIDP 2I0W € 10] T Jo1deyD) 99G) 2oUaDS
JO arnjeu a3 Jo asuds e do[aadp sauapnis sdjay] osye 3Iom [Ed1DEI] .

(5661 M2ure Surpper]) Ss 2
Surdojeasp 124 30u are syuspns Auew Jey mmwwﬁﬁ: .ﬂwvuﬂmwwvm% Mcmwww
DIJIIUDIIS UO Pase( SIALI0 AQ o9pBUT SWTED 3y wumﬂﬁ.m\& A[[esnio 03 ﬁ.cm
SUORIESIISIAUT DIJIIUIIS 1DNPUOD 01 Papasu mwcﬁcﬁmbﬁmm vzm S[IYS
o Surpnpur 40e1911] DYIUIIDS 03 9INGLIIUOD umsu S2WIOINO mEE.mﬂ
dotaasp 031 syuepnis 1oy senruniioddo sepraoid drom Hmuaumh.m

(1002 “1# 12 Buipoey) Sureqpram pue yareay

UMO JI9U] PUE JUIWUOIIAUS Y2 INOJE SUOISIIIP PILLIOJUI IYBW O e
pue suoIsnpuod paseq

-2JUapIAS meIp pue 23e31seaur ‘suonsanb Aynuapr o1 9|qe 2q 01 e

3DNIIDS DNIHIVAL 40 1V IHL | .,cm




astoead 4qeseys pue sazoder [eio pue sizoder wsalILIM [BUWIIOY
‘szo3s0d Gursn sSurpuly Jr2U) SIEDTUNWILIOD O3 SIUIPIIS J0] SITUN]
-1oddo are 210y3 uonednsaaut Jo saseyd 1noj 9say1 01 UOHIIPPE U]
quawiadxa a3 Jo uBIsap 10
anbruype Juswamseaws a3 2a03dwr 03 pambai st Surauerd reyaing
ey osieas Aew sjuapnis uoneSnsaaul ayr Sundnpuod YInoys
fem 1red se ‘Sunenpess-Burssavord-Sunonpuod-uruuerd jo 19pIo
101138 943 w1 90ed 9yel J0u Aew sassadoid asay 9omoead ug ‘sassanoad
uoneSnsaAuT 23 JO [apo € $33e1SNY]I (6 'd) €9 211311 ‘uonedusaaul
1xau a3 jo Suruuerd pasosduur 031 presio] pariIes aq ued SIy3 pue uon
~231359AUT 91} WOIJ PIUTEI] ALY AIYI JRYM UO SIUIPNIS SISTII0J aseyd
uonen[ead 9y pasn spoyowr uoneSusaaut oy pue sSuipuy A4
j0 Aarrenb oy Suzpmwas ‘uorednsaAUL JIIYI UO 1D3[J21 Aqreury pue s3ur
-pUIJ 97EJTUNUILIOD PUE BIEP Y3 5522044 ‘BIEP 123[[0D PUE Jusuriradxo
o1 gompuos Justutzadxa oy uzpd 01 syuapms axmbai suonednsaaul
Jsow “1anamoy ‘suopedusaaur jo sad4y jo o8uer opm B ST YL

$355300¥d NOLLYDILSIANI 40 THAOW V

‘syse3 urpuBLp 210W 3SIYI 10§ SIUIPNIS
saredazd 3ea 2duanbas [euOIOTISUL UB SAIBISN]! 79 a3y -s1afoxd

s1aployaElS
03 s3uipuyy
4o Sunaodas
pue sa|qeLieA
juapuadapui
_MLN>NW
jo uonednsaau a|qereA
“a8pajmoun| juapuadapul
Bunsixa auo jo Aunbui
JO malnal B snewassAs e | | sassadoad pue uouawouayd
Suinjoaur Aunbuy | | 1onpuod pue ueld sanbiuypa aya Joy
papuaixa E,.Q 03 moy ururea Fuiurean 1934 ® Suman

$170{0.4¢ <—— SUOITETISIAU | E—— SISIDIDXT suolreso|dxg

23U2I0S Ul oM [edidead Jo sulioy
xajdwod asow 104 sjuapnis sasedead JeL aousnbas Suiwies| v :1Z°'9 JUNDIL

€6 3DNIIDS NI DNLLYOLLSIANI

pue suoneduseaur xa[dwos ayowr 3unduraiie 910Joq DUIPHUOD PUE
surpueisIepun ‘S[[{S JO UOHEPUNO] B PIING O3 PIJU SIUIPIIG
‘suorednsaaur ojur wayl wini pue dn woaya
uado 01 sasIXY IYI JO IWIOS WOIJ SUONIINIISUT [eINpadold pajrelop
oyl anowar o1 Adus st siyy op 01 Aem 1sarsea oy, “syuowrrIadxa
uso 11oy3 ue[d 01 MOY UIEI[ UED S3UPNIS 183 0§ suonedusaaur uado
yim paseldar aq pnoys saspIaxa A101eI0qE] 9y JO AUBW ‘92UIIDS
Arepuodas ur wnnouInd a3 asoidwr o ‘sefdis Suruies] siuopnis
Ul SdULIdYJIp [enplatpur 1oy ra1ed sdjay osfe A1enrep SIS pue
sdurpueasiapun jo 23ues 9pim & wIed] o1 sontumizoddo aaey syuepnis
Je12 0s yiom [eordeid Jo sadAy Jo aBues B asn pInoys SIAYIESL
syuatLradxa (819495 1O SUOTIEA
-19SQO YI0MPIILJ SAISUIIXD IA[OAUT I} SB SHIam [BISAIS 1940 PUIIXD
ualyo s1defoig 'syepoyayels o1 sSurpuly Jo Suniodsr pue safqenIEA
Juspuadopur [21249s JO uonednsaaul ‘93papmouy SUnSIX? JO MITAdL
& Surajoaur ualjo Anmbur jo wioj papuaixa 10w e I $3129[01g
(€007 “7 12 S12q) sASDIXD
£103810qR] 9jA1s-9d1Da1 PIsO [EUOMIPEI] UBYI SIWO02INO SUILIED]
1op1o-19yBry 2onpoid 01 umoys udaq sey yiom reondeid pajusuio
-Armbug ‘sasaxe A103EI0qE] 2A15-2d1D21 Pasop 01 paredwiod 0UADS
JO 2IMIBU 93 JO 9dULLIAdXa DIUAYINE 210U © IPIA0Id PUE SISDIIXD UBLI
paauanro Lxmbuy srour are suone8nsaaur uad( 'syyys Sunjuny eI
asnoead o1 pue eSuspeyp [emidejeiul pue jusweSelus ‘diysiaumo
Juepngs 103 semunizoddo ore 919yl uwonelaIdIsIUl PUB UOWEIUD
-sa1d e3ep ‘uSrsop [eauswiiadxa Ay INOQE SUOISIIP aew 03 paxmnbal

L 9JE SIUIPNIS SY "12DE3] 3] .\AQ 198 SILEPUNO( PUE IXUOD I urgim

juswinzadxa ue 1onpuos pue ueld 01 s1uapnas a1mbai suonedHIsoAU]
‘sa[qenrea [oxu0d 01 Suruueyd so sajqeirea Junendruew
pue Sur{jrnuapr ‘uonsanb yoressor v SunenNUIO] YIIM PIIRIDOSSE
syes doppasp o1 sjuepnas 10y Ayunizoddo ou stoaxeyp ‘wonrezexd
-193u1 pue sISAJeue BIEP (1M PAIBIDOSSE SIS Ssa001d Pue HORIS][0D
BIEP YIm pajewosse sanbruyse [eauswiredxs asmoerd o1 syuapnis
103 senmunizoddo opraoid sesmiexg eypeel a3 Aq 19s suonsanb
Aq paanidnaas wslyo st uone1drdIaluT BIB(] 'SUONEATISJO PUE SIUIW
-onseaw axew pue juawdmba paqusaid a3 dn 195 03 suopdnnsur
S J9YDEAT Y1 MOJ[0] SIUaptag (8661 “¥ 19 1981S) I9yoeal a3 4q 1935
uonsanb e a3e81saau; 03 19yPEA 23 Aq paquidsard anpanoid € morjog
SIUPNIS YOIYM U $as1o1aX3 A1038I0qR] 9]415-2d1001 DUIINOI JO U0}
3U1 S93El 20UADS ATEPUOIIS UT Paionpuod Miom [esnoeid SO

IDNIIDS DNIHDVIL 40 18V FHL



THE ART OF TEACHING SCIENCE

FIGURE 6.3: A model of science investigation processes (Hackling &
Fairbrother, 1996)

Planning Evaluating

Identify and analyse
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Identify variables

Evaluate the design of
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techniques or methods
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Revise methods
and techniques
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Formulate a research problem or relation to the problem,
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communicating using scientific genres of reporting. The findings
from investigations may also guide students’ decision making and
actions in their own lives and develop outcomes associated with
acting responsibly (e.g. an investigation of air temperatures inside
cars parked in the sun should help students realise the dangers of
leaving children and pets in cars on hot days).

INVESTIGATING IN SCIENCE 95

IMPLEMENTING INVESTIGATION WORK IN SCIENCE

Many teachers who have not previously implemented open investiga-
tions with their students often raise concerns about doing this type
of practical work. The most commonly cited concerns are listed
below with a response to the concern.

e Investigations take longer to complete than laboratory exercises.
Many investigations do take longer to complete than exercises as
there is time needed for planning the experiment. Teachers should
replace several exercises with a smaller number of investigarions. In
this way practical work can be contained within the available time.

e Students experience difficulty planning their own experiments.
Students who have not previously completed investigations will
not have had the opportunity to learn planning skills. Teacher
modelling and coaching and explicit teaching of some skills will be
required.

e Students will all want to do different experiments and it will be
impossible to provide the equipment they require. Teachers can
easily limit students to the same investigation or one or two inde-
pendent variables for a given investigation or limit them to using
only apparatus that is supplied. As confidence increases the teacher
may open up the range of possibilities and allow students to place
an order for equipment thar will be brought to the next lesson.

o Students will have accidents. Teachers should require students to
have their plan checked before they are permitted to carry out their
investigation. It is also prudent to allow student access only to
equipment and reagents that pose few safety concerns.

SCAFFOLDING AND FACILITATING STUDENT
LEARNING

Open investigations are unstructured problem-solving tasks that
require students to take the initiative to devise an appropriate approach
to the problem, experimental design and techniques. Many students
need considerable support if they are to engage successfully in these
tasks. Support can be provided by breaking the task into a series of
steps and by modelling some of the more difficult process skills.
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A model of science investigation processes

Planning

Problem identification and
analysis

Identification of variables
Formulation of a research
question or a hypothesis and

prediction

Operationalise variables, plan
the design and procedure

%

v

Conducting

Conduct preliminary trials

Carry out the experiment,
observe, measure and record

data

Revise methods
and techniques

Reformulate
problem or
hypothesis

Revise
methods and
techniques

Evaluating

Evaluate the design of the
experiment and the techniques
or methods used

A
Evaluate findings in relation to
the problem, question or
hypothesis

A

Processing

Use science knowledge to
develop explanations for
patterns, trends or relationships

in data
n

Analyse data; identify patterns
or trends in data and
relationships between variables
Organise data, calculate,
construct graphs

I

Hackling, M. W. & Fairbrother, R. W. (1996). Helping students to do open
investigations in science. Australian Science Teachers Journal, 42(4), 26-33
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B

PrimaryConnections®

[T Linking science with literacy

I

Investigation planner: Stages 2 and 3

Name: Date:

Other members of your team:

Question for investigation What do you think will happen? Explain why.

What things (variables) are you going to:

Change Measure/observe Keep the same

How will you make it a fair test? Draw the equipment you will use and show
how it will be set up.

Write and draw about your observations in your science journal
(and record your results in a table).

MakingConnections Investigating resource sheet 5:1




==

\ PrimaryConnections®
:'J Linking science with literacy
&

Can you show your results in a graph?

Presenting results

Explaining results

When you changed ............cccc.ce oo, What happened tothe .ooooo?

Why did this happen? Did the results match your prediction? If
not what was different?

Evaluating the investigation

What problems did you have in doing this How could you improve this investigation
investigation? (fairness, accuracy)?

MakingConnections Investigating resource sheet 5:2




Planning and Report Worksheet for Science Investigations

Student name

Other members of your group

Phase one: Planning

What is the problem you are investigating?

What do you know about this topic from personal experience and from science?

What variables may affect the phenomenon you are investigating?

Which of the variables are you going to investigate as your independent variable (this is the
variable you will change to see what effect it has on the dependent variable)?

WORKING SCIEENTIFICALLY ~ APPENDIX 3

33



How will the independent variable be changed in the experiment?

What is the dependent variable (i.e. the variable that responds to changes in the independent
variable)?

How will you measure the dependent variable?

What question are you investigating?

OR

What hypothesis are you testing? State your hypothesis as a relationship between the
independent and dependent variables.

Predict what you think will happen. Explain why.

What variables are to be controlled (kept constant) to make it a fair test?

34 WORKIMG SCHENTIFICALLY - APPEHDIX 3



Descr(iibe your experimental set-up using a labelled diagram and explain how you will collect
your data.

Are there any special safety precautions?

WORKING STIENTIFICALLY « APPENDIX 2

35



Phase two: Experimenting

Carry out some preliminary trials. Were there any problems?

How did you modify your experiment to fix the problems?

Collect and record the data you need to test your hypothesis. Draw your data table here.

Title of table:

How did you make sure your data were accurate?

36 WORKHIG SCENTIFICALLY « APPEHIDIX 3



Phase three: Data analysis

What is the best way to present your data? Is it appropriate to draw a graph2 What type of
graph is most suitable?

e Remember to plot the independent variable on the horizontal axis.

e Remember that the title of the graph should mention both the independent and dependent
variables.

Use the graph paper on the next page.

Analyse your data. Are there any patterns or trends in your data? What is the relationship
between the variables you have investigated? Is the hypothesis supported by the data?

Using science concepts explain the patterns, trends or relationships you have identified in your
data. What is your conclusion?

WORKING SCHENTIFICALY « APPENDIX 3 37



Draw your graph on this page.

Title:

38 WORKI

T APRERIDIX 3




Phase four: Evaluation

What were the main sources of experimental error (sample size and selection, measurement
error, poor control of variables)?2

How confident are you with your conclusions? How much uncertainty/error is associated with
your data?

How could the design of the experiment have been improved to reduce error?

What have you learned about the topic of your investigation? Was the outcome different from
your prediction? Explain.

What have you learned about the methods of investigating in science?

KING SCIENTIFICALLY ~ APPENDIX 2 39




Session 5 Investigating

Design and conduct an investigation to explore the bounce height of different balls on
different surfaces

Four groups
Per group

Tape measure, stop watch, at least four different balls, (eg table tennis ball, golf ball,
softball, soccer ball, basketball), at least four available surfaces (eg concrete, lino, carpet,
grass)

Design and conduct an investigation to explore the effect of exercise on heart rate
Four groups
Per group

Stop watch, stethoscope, skipping rope



w1 1s9593ul 11y ansind Pnom Sp[RY PIIE[21-9OUIIIS Ul suonednnoo
yoos oym syuapms A[snoiaqQ IURPNIS AR 10J nydurueaw st 1Byl
JX21U0D P[IOM-[EaI B 01 SUTUIED] 91E[21 03 A[qE 2q 01 JIYIEIA T 10J
ueazoduwr st 31 Surwrea] iy 104 “Furjooyds o syeak Arosndwod ad
woiy 199dxa am Supurea] jo adA1 9y WIOFUL SANGEIIE ISIUL (9¢ +d)
[y 218 ur umoys se uosiad 23e1aN| A[[EIYNIUIS B JO SINGHUE
a1 pauryep 28y (00T “77 40 WNIPooD) Suures] pue SUTDEa] DUIIDS
UBI[e1ISTIY JO MIIA2] [EUOHEU 313 JO SIOINT 9YL, “AoeIa)] DIJIIVIIIS
dopaaap 03 s1 uOPEINPI DUAS JO asodmd oy 2ey) Ayunwwod
J9prOIq pUB UOMEINPI A3 UM Juswoaide peaidsapim Y I9YL

ADVHALIT DIIINIIDS

‘syuapmas 4q Surures] [nydurueaty
210U U 3NSal [[IM 1) sanrunizoddo apraoid o1 ojdwa 03 pasu am
sarSorens Suryoea jo sadhy oy o3ut sjySrsul 9[qEN[EA JWOS apraoxd
Suruies] uo smaia Jussaid QO -soonpeid Suryoeas snolaaid Jo suonel
-y ay3 umoys sey s1eak 4131 jsed 2y Jo YoIeasal Ayl ‘Furuies] INOQE
AOUY 10U OP [[13S 24 N ST 3133 AT/ ‘Buruaes] 10336 1BY3 SI010E]
oy pue BurLIEa] UO SEIPT 1IN AU [1EI9P Ul poure(dxs aaey ¢ pue
7 s1o3dey) *20UIIDS UIEI] ardoad moy jo Surpuesiapun Jno punoie
sanJoaa1 saypeoidde Juroesl wo dUIN[JUL Jofewr puodas YL

“ora1 9m MOY PUE LB 9M
Teym uo 3oedwr punojoid e pey sey SN20J UL IS ST, 'S Aqrep 103
ur 25uas 95N 01 9[qe a1e d[doad YIrYM 03 JUXD A 03§14 £oe1a11]
Synues ‘sunal apduwrs uf Aol dYRUIDS arowoid o1 ST sjooyds
1no ur 9ouas Suryeal Jo ssodind ay JeYR 249139 A[pesouns am Aepoa
‘wonesopisuod siy1 jo 2duenodun A SurpueisyamoN ‘suonisod
PAIE[21-9DUIIIS 10 SISTIUIIIS JO uoneredord [eniur a3 10 ATeSSI00U SEA
2JUA1DS [OOUDS JBLI SEM MIIA Surpresard ay srealk snomaxd uy “sjooyds
1no U1 JYSne1 ST DUIIS AYm ST IIPISUOD 01 PadLl NOA anssT 3811] 9],
-s1eak 109021 Ut Pad1owa aaeY T[] $3DI0J JuedLyIuBIs omd
jo sousnpyur ay3 arenaidde 03 paau no4 sa1391e11s SUIYOEII JO JUI
-dojasap SuTA[OA3 33 PUEISIIPUT O "SIUIPTIS oA Aq Sururea] 191399
U1 3[NSaI [[14 YoM Burydeal Jo Anpenb a1 asoxdut 03 40y UO 2IIAPE
reonoead pue aduws awios apraoid o3 st xaadeypd siyl Jjo asodand a1,

NOILDNAOYLNI

E mm SINOOUSSY1D 3DNZIDS HO4 SAIDILVHLS DNIHDVEL

s

Suiuea jnySuiu
i IUBaW 40y
sa18a1e.35 dyyads dojerap pue swemn asiueZio 01 moy purissapun

MC_CLMU_ *D.H—MC_CNQE 104 SU0sSs9| a4n)dN41s 0] \$O£ Tr_mumgmmur_:
uiyoeal jo Sjepouw _Um‘_uEwU;uEOVJum qux_m..C.wﬁ oy3 puejsispun

e e e

Suiyoea

01 yoeosdde pasjusd-yuspnis e dojsasp 03 moy vcmumg.wv:D
. saida1e3s Buiyoess uo eduwi eyl pue Aoy
uluIB3| JUBpNIs pue ADBJ3IN) DYIIUBIS JO SANSSI Y PUBISIIPUN e
103 3|qe 2q ||m noA saadeyo siyl jo pua ay3 Ag

SAWO0ODLNO

Aio3i3] |ende) ueljeasny ‘BuaqUED JO AlISIaAILN

WNIPoON) stuad(]

SIWOQOYSSVID ADN3IDS
AJO4 SIIDILVILS DNIHDOVIL
ANOHd "I LdVHD



Funiiea) sisisse 1B
3peqpPes) 4o uoisinoid ayy pue Funoday pue Buipe.d Joj 53501
3AOM JO JUDUISSAsSE SuioBio e 010D w,mmu_:ﬁ aido3-jo-pua
UONEIILNWILIO) PUE SISA[EUE ,
eiep ‘uone8usaAul JO s||bjs puE
‘suoienIls mau 03 uonedydde
s pue Guipuelsiopun Buissesse e DLIUILS 40 ||B224 Buissasse
panjeA 150Ul B JBYL _ painseau
satomno Suiuiea) BUISSISSE. © Ajisea si 1eym Buissasse

suoizednseAll Uo-spuey

pue uoissnosip ‘suiodad

Bipaw ‘2ousaIy) ‘$(00q Sutpnpul

‘UoirewIoul JO 5924n0s dnn
wouy Buipueassepun Bupjoas &cmnzum 01 novsﬁa_ mxooﬁxg

S10Bf pUE suL

Aq AjpAaoe 2ou9ios Builied) o WO4 4 Ajurew 22uaids Builies)

suonenis mou ui paijdde aq ues | SULP3 DLAURIDS JO SUONIUYRD

8y:10h} mumwucg Joproiq BUluIED e puE ey 343 uiskiowaw
suonsanb “

35U3195 JUBAS|R4 3IEBIISIAUL JUMLOD 22UAIS AJLUOA pUE

Jeu) S31IANE papua-uado e 31E5UOWIZD 1B SAIALDE

syuswiudisse aunnol
Sunajdwon sEnplaipul

sanssi 10 swia|qodd 21eBNsaAUl
01 AjpAneaadoon Buppiom sdnoig e
sjuapms
SUOWE LOISSNISIP J1IUADS

10 semunioddo Juipmnoid o
Alinbut auspmis popusixs

a8pajmoun| pasinboe
Jo uonEIDal 10 BubjsE

puUE 2A1IDE Ui $1U9PNIS Suipingd e 51|21 A 22uBDs Sunuasaid
1502101 PUE 30udLIRdXD 5 3UapMIS -
a3 03 jnyBulueaLl S| 181 IUAILO0D @ soidor pensqe Jmuz&cm%
sidapuod ; ;
[eILaWEpUN) Ma) B Suidpnis ° 8.&8 23UBIDs »cmE BuaA0
swepms ﬁcmvam auios Ao

e 40j Sunsauoul Buiag 2oURDS ° ‘6» mczm&&cﬂ mc.un. 20UDIDS
uo siseyduwo aJow ,

3

LOIEASUOLIAP PUE X3

e

uo m_mmxa_tw ss9|

:sainbay Eaa._ u..tu:w.um 404 Bunyoea)

koesony sunue1s 10 BupEaL {1y LOHSIVNS

SIWOOUSSY1D IDNIIDS ¥O4 SAIDALVYULS DNIHOVIL

® jJo ﬁwﬁc Y1 ¥BYI PaadI[aq seam 11 [PPOW STyl U] “BUIYOBI1 Padud
-npjur 3urtIes] JO [PPOW UOISSIUSUEIl aUl sIead snoissrd ug ‘yoeas
M OTYM UT A8 912 $103]JB UIBI] STUIPTIS MO1] JO SUIPUBISIIPUN INQO)

NAVET SINZANLS 0d MOH

‘A[dde pue mouy| 01 1uspnis B 10§
[NJesn aye 18I SWLIAY D1JIIUIIDS SWOS 3q [[1IS [[I4 9I9Y3 INg "SUOTITNIIS
aau 03 parpdde aq ued Jeys sadeouod proiq Suruied] uo mamznﬁ&w
2I0UWI PUE SULIDI DIJIUIIDS JO SIWEBU 3] Sursuouwew uo mamamEu $59]
aq prnoys axay3 ‘a[durex 10,] "A0BI911] DJMUIIDS 103 Lumou.ou are noA j1
“19Y30UE JO SS3] PUE U0 JO 2I0UI OP 01 PIau & sI a1y T, 'siseyduwa mo,
uonsanb e st 31 Garpges ssyreordde rood A[uo 1ay30 aya pue sayoeoidde
Suryoeas pood Auo surezuod uwnod duo eyl 1sa33ns 01 Suoim
2q prnom 31 9oysdeus sty Sururwexa uj “A0eIa3] JIIUIDS 10J Yo
01 JUSWITWIIOD B ST 21911 uayjm Jumpesl o3 wmhm@.u.u mmwmmﬁu a1 Jo
awos surpno o1 sadwaaie 1 10ysdeug Iydnel st 30USIDS 3y Aem a1
noge suone3dadxa JWOoS are 219yl usyl Aderenn] umz.cudm Jo uew
~-dojeasp a3 sazowoad 1eY3 UOHIBINPI 2DUIIIS B UL m\.,u:u.@ nod j1
"S3AI[ 1123 wo 3veduwr 18Y3 SaNSST DJIIUIIOS Y YIm
[E9p 03 9[qE PUE JUIPIJUOD [99] O3 WY SI[BUS JBYI UOTIEINPI 25u218
' 031 1YL 9y 2ABY ‘12A0MOY ‘SIUIPMIS 'SIIPNIS \COm?QEOU-um.oa

Buiagjem SUOISN|PU0D

pUue Lj3jeay umo Paseq-3oUapIA

1343 PUB JUBLLIUOIIAUD Mmeap pue suoisanb
ay3 JNOge SUOISIDAP a1eSnsanul
PauLIO)LI 3B UBD pue @t:m.? ues

sa3)3BW
35U319s 3N0qE pUeE

siay3o 4O suoIssNISIP Ul wayy

Aq apew swiep a8e8ua 03 3jqe aue Inoqe plom ayl

jo Suiuonsanb

uejSIOpUN pUB
pue jeondads aue P il

Ul pajsaLalLl e

ajdoad ajeusyy Ajjedi3usDS

a|doad e1e4231] A|[ROyRUBIS JO SAINQUIIY Ly TANDIL

IDNIIDS ONIMDVIL 40 LAV AHL 98



“pareraidde atow
yonw st Furures] SuneIrIoe) Ul UOISSNISIP IUIPTIS JO aoueoryrudis a)
Inq s|[iys JueweSeUEW WooIssE Jo douelodwr oyl ysrurwip Jou
$20p STy, “Burues] yIm pate[a11od A[11essadau J0u St ssauzamb 1ep
ast[eas am Aepoy, “Aienb Zuiyoea) JO 9INSBIW T SBA SSE] S IIDE]
® jo ssouzamb ay3 Jey1 wos Aq Pasdl[aq sem It siedk snomaxd uy

UOISSMDSIP JUIPMNIS

Bururea] 10§ [enuazod oy

1072018 59U JUITUBA[OAUT 3321OU0I A reuosiad 210w Ay, sqnq 3Y31]
pue (s7e0 £1p) sarsa1req Yam Aerd 01 s3uapnas 10§ sonrunizoddo apraoxd
01 Paaut $1940Ea1 3FEI[0A JO JUIIIND [EDLNIID JO SEIPI 91 PULISIIPUN O
gpdwexa 10 “BUIPULISIFPUN JUIPTHS DUBYUD SIIALDE UO-SPUTH
‘seapt Suryoeal 21BIISI[ O SIUIAS PUE
sonanoe remndod Suisn uy 2a1122J30 1€ SI19YDEA FALEAID -o1do1 uaaid
a3 03 paIe[al aNSS UE JusTel 10 SIseq 3y apraoad 1y8rur moys uoisia
-o793 Ju22a1 B ‘9dwex? 10 *$90U9119dx2 [BUOSIAd 1O SIU2AD JUALIMD
01 Surues] Surye[ai Aq Arsonnd yreds o1 3dwaire A[enunuod s19yoeal
poon) ‘urea] 01 938 43 J1 paSeSua pue paisa1alul aq 01 PIIU SIUIPTIY

JUSLLIBAJOAUI JUPMIS

‘uossa] Mo B SUNIEIS 210J9q U0ssI] snotaaid o

351421 03 W) MO[[E SABM[E P[NOYS IA1]DBII E ardpund [eeuad e sy
‘ , S48 st oy "pooy woiy ABroua
sy 108 2y pres uyo[ inq Surdoeas woy £81oua sty 103 9y pres UE[Y
odwexa 10 "suonnjos a[qrssod ssnosip sdnoid [[ewss uy 10 SSE E SE
PO S1UIPIIS STNWNS B SE o1mao1d e Sursn sdeyrad woyqosd e asod
o1 s1 yoeoadde sayouy " A819u0 ST IRYM, uonsanb a1 Tomsue wALd
pue A810u2 PIoMm Y3 SUILTEIUOD IDUIUIS apdwirs e 21114 03 PIYSE 3
pnoo sauspmis A319u9 UO JfUN B SUDNPOIIUL UT ‘ordurexs 104 1daouod
AU 913 JO SUTpURISIIPUN [BIIIUL 1371 IGHDISIP O3 (oanao1d © meIp 10)
0] 10 2UIIUAS B 211 OF STUIPNIS yse 03 st 91doy mau e jo Furuurdaq
a1 1e ‘yoeordde auQ “aary s1UIPNIS s2dULAdXD 1O SEIPI A Aynuapt

01 asn ued Joypeal e sardorens aydwis Jo Joqunu B I YL
‘Burpueisiapun
ST} U0 P[ing 01 MOY mouy| 01 INg STUIPMIS Aq prey oae sEIp: 1BYM
oremasdde 031 A[uo 10U SpIdU 1PYDEIT Y ULILI] SILIPTIIS JEYm PUE MOY

SWOOUSSYTD ADNIIDS UOL STIDILVHLS ONIHOVIL

uo uUmQEM ue IABY mmUCmﬁuQNw pue SEIDI ISAY T, ‘Seapl wvw\w.auﬁcuuu&
QUWIOS ITM TUOIIEBNIIS Mgwﬁumwﬂ Aue 03 WOd syuapnis e ABOEM MOU M Sy

ssusuadxs aowd SuisiuSooey

"1U9pnIs 3y Jo s90usLIadxe uo-spuey 10931 woly padopasp
2q ued 3UrIEO[J Y3 PAIBIDOSSE SEIPI Ay uoneue[dxe PUE UOISSTOSIP
‘Buruonsanb ySnoiy 1 ‘1eo[y 01 9peWw 2q pinos ey s199qo Sunyurs Y
10 YuTs JeY3 $392[qo pue Je0[] 1B $199[q0 Yarm dusLIadxa 24BY 01 pIau
Aaya 3daouod & se Suneoyy jo Surpueassopun ue dopadp 03 st uosiad
® J1 ‘ojdwrexa 10,4 ‘21€3nsaaur pue annbur 01 Arunizoddo ayp syuspnas
MOT[B TBU3 SINIANDE d3o10uod ap1aoid o1 st yoroadde uownwod isow
ay 1, "seouatiadxa snoaaid o1 areps sauapras djoy Jo seousiradxe apraoad
ued s1aUoeal sAem Auew sye a1ay |, Juapmas oy 01 Suruesw Jurpiaocid
Jo dueyd 1duons e sey yoroxdde ue yong “paseq st voneuedxs oy
yorgm uodn seouarradxe ojur des 10 918210 ISI1J ISNW J2YIEII B 9A1IDIYJD
aq 01 uoneuedxs dYNUAIDS B JO,{ TEWIUNU ST suoneue[dxa Yons Jo
edwl oy, ‘sIuUapniIs I3 J0J 9seq [enulLIadXs JO IX0IUOCD OU IM
sjuepnis 01 seopl dynudps urejdxe sroyPEal 2wos A[pieuniiojun)

asuaiadxa smojjo} uoneuejdxy

‘SIND20 SUToBa] Aem a3
uo pedun punojoid e saey reya sspdound Suryoeas Juerzodwr awos
35983NS UBD am ‘UWIBI[ SIUIPNIS MOY JO SUTPUBISIOPUN J9339q B LA
“S[ENPIAIPUI 1M SILIBA PUE JWIII SINEI S|[IS PUB SESPI MU UIEd] OL
‘Bundepe pue Sunsay Sunredwos jo ssevoad jerUsWwLAIdUL [BNULIUOD
® 210J239111 ST JUTuIRs] "MOuy Aoy Jeym a3ueyd 1B SaduanIadxo mau
a1 pue mouy Aoy 1eym woamiaq suompnisuod nySurueswr Surdo
-[0A3p Aq PIos J19Y3 JO 9SUIS 9B SIIWIBI] UDIYM Ul ssa00id aanoe
ue s} uluIes 191Unodus Loy UONBULIONUT 10 $2oUarradxa Mau 243
pue mowy A[snomaid Loy reym woy Surueawr 1onasuod spdoad 1eyn
s1 ‘s1aadeyp snorasid ur paurerdxs ‘Gurures) Jo mara Surpreasad ay

“UTBI[ STUSPTIIS MOY INOJE mOUy| am [e a31dsap ‘yoeordde
stya Jo Ayonduurs oy 4q paouanijur [[Is 348 SJOOYDS AIBPUOIIS IWWOS
Aepo1 uaag -owtda1 Sunsal Paseq-1Ualliod Pare[al B YIIm WaIsds [ooyds
INo ul payduanus awedaq yoeordde suoeprp 10 Suryei-raypeal siyL
‘Bur]el Y pajurenboe seam Suryoesy, ‘sepdpunid pue sioey oiyrusds
U3 31 [[1J 03 Seam IBUDBA) 9l Jo 9ox Ay pue Lidurd sem Juspnas

FONIIDS ONIHOVAL 40 1Uv FHL




‘suopsanb dn-mofjoy
2a1129339 pue [NPIYSNOY1 2I0W NSE UED I[NSI B SB PUE IaMSUE
oy puryaq Sunjunys syl puessiopun 03 1dwene nok asuodsal
Juepmis € 031 Surualsy| Aq 19u21sI POOS € ST 19YIe pood v uaisiT e
‘saajaswIaY] 10§ SUNUIYI UBY) JOYTET PUILU S J9DE31 243 Surpeal ut [ng
-§$90011$ 9IE OYM SIUIPIS UO Pasmo3saq st asterd aured siyp uy - SYUI
1oypeal a3 Jeym Surssond, po[ied WS WOOISSE[) UOWWOD A3
snquyui pue 1ySnoya Juspuadopur sedeanoous yorordde sy, synsas
UOISSTDSTP [PUIIOU 2J0W B sjuapris o1 Surpuodsar jo 3[d1s 991
-uonen[ead, ue Juisn 4g 90UIPIAd I[qE[IEA’ UO paalar 10 pardande
are sasuodsal aUTEY "AUOD [[am, PUE Jomsue 1eal3, ‘Aoq poos,
33[1] STUIWIIOD PIOAE 01 191394 ST 31 JEY3 P21saZINS U SBY I SSEP E Ul
araydsounze Axmbur 10119q ® dojesap of, ‘sasuodsa oaf-uonpnipad as] e

"STUDPNIS Y] 10U WY ITEM I S[OIIUOD
Jaypeal oY) ‘nok 1equiaway ‘uomsanb Iy Inoqe JeylIng qunp
01 3[qE 3q [[14 STUIPNIS IIUIF] 'SPUOIIS I} JIYIOUE MO[[E P[NOYS
no Appmb siomsue juepnis ® jJ ‘uostedwod pue uOmdI[JRI
Juapnis 10y Arumizoddo ay3 sapraoid awm SIYT 193399 UIEI] [[IA
$1UIPNIS OS 10 SPUOIIS I3 MO[[E NOA JI TBYI $IBDIPUL A[Buoms
yoreasay ‘uonsanb e IoMSUE 01 SIUIPNIS 10 IEM O3 Burm are
Gayoeal B S ‘nod Wi 243 ST oW TR\ 2wl Iva quarffns 40f moply e
“MOIIBU PUE PBOI] U2233]
a8ues ey suonsanb jo 9dUE[Eq € 24EY 01 19139q S1 31 SUOSSI] Anmbur
up suonsanb moireu yse A[uo swypeal Auew A[preuniiojup)
‘wonsanb moireu B Y SUR{UIYI JUIPNIS STD0J 03 IIYPEAN Y
10 9N[BA SI 21311 U3 ‘UOISSNISIP B U] ‘SUOISEIIO 2IE 319 ], "UOH
~ewLIOJUT [[B221 03 s3uapnis a3ud[[eY> 03 pasn A[urews are as3ay3 pue
areUTWOp AJ[ensn suopsanb pasopd 10 MOLIBU SISSE]D [BUONIPEN U]
‘syuepnas Suotue SUp[UIYI SIS 218 Aot se padurlIE 19MO[J B
30 saxed 2y axe Ay, PUE (I9MO[J ST INOQE 341950 nod op YA,
o)1) suonsanb peoxg suousanb pasnaof puv proq Jo aouvppq v sy e

s[irys [ytemod 1ng

arduurs Guimoryog ay3 asn ‘anbruysa: Suruonsonb inod asosdwir o,
[nyssa00ns aq 01 anbruyael Suruonsanb 241129339
ue Qoﬁw\rwamu (0] mummﬁ thLUerﬁ .QOmwwSUmmﬂv .muﬁ.m WCOmuwmujT %O asn 21
s1 Sururea] Suneloey 105 surdus urews 33 Suryoeal Annbur ur “uon
-eue[dxa 19yoe23 st SUTYILa1 JO 9210 SUIALIP 32 SUOSSI] [EUOLIPEII U]

Suiuonsenb pue suonsand

pm SWOOUSSYID ADNIIDS YO SIIDALVHLS ONIHOVIL

“Ja1[rE2 paureldxe se siseyduia
jo uonsanb e st 31 3deouod renonred 2yl 03 JUBAI[RI UOHBUIIOJUL
[ENI0B} 2WOS JoquIdWl 01 A[qe Suraq [reud [[ia Surpueisiapun Joj
Surnaea "SEIp! 0Mm) 95IY) UaM1Iaq 4313 JO SIPBYS AUBWI ATE 2193 T
s1192] a3 ‘Burpuelsiapun 10§ SurtIes] PUB UORESLIOWIW 10§ SUTUIE]
‘sar10897E0 0m1 oaur urures £jissep A[[eonsyduwls ued auo AIYM

“SIUIPNIS 123 10J FUTUIRA]
aa11293j9 210w jo [eod ayn ansind 031 £11 $19YEAI Isow ‘saFud[[ey>d
a3 amdsa(y ‘sopdpunid pue sioey Sulyoeal JO MITA [EUONIPEI} 33
uey Suidua(eyp a10w st Surpueisiopun [enadadouod 1oj Suryoeay,

"PaIIA0D
3q 01 JUNUOD DUIDS JO SIS UeYd JayIes Jurpueisopun [enadeouod
J0 sposd] Surdofaasp Jo swIRY UL SAWODINO FUIUIELI] IUIPNO STV
-no0p wnnoLLIND Aep-1ussaid AUBIA “UOITENIIS MAU € 01 SuIpURISIIPUN
sup3 Ajdde weo nof 1deouod € pueisiepun no4 j1 ‘Surpueisiopun Ioj
SuruIes] pUe UOMESHOWIW JOJ FUTUIEI] UIMII] 9IUIIJIP € ST 312y L,
Surpuesssopun [emdoouod Jo yadep a3 4q 1nq pasHOWSW T IEY
$10J JLJ1IUIIDS JO JUNOWE 91 AQ 10U PaInseaut st Ino3L 2491[2q $10382
-np2 22Uds AUBA “FUTUIER] U INSS! Jueaiodwr ue st o3 [ENId9[AIU]

Suipueissepun jenjdeouod SuidopasQg

“GOIIBWILIOJUT 91BINDIBU]
10 suondaouod aapeuralfe d[qissod auljal pue AZUI[EYD UED 13U T
Arewwons sty Surdojaasp uf "sIUIPNIS 10 $II0T IFYMYIIOoM apraoxd 03
Aem PooB © ST SEIPI 9591 JO ATRWIUNS PIROAIYM Y TOUUEBL JUI2Y0D
T Ul UOISSNOSIP JUIpTIS Wolj parersusd seapr o JuisLrewwing jo
:wxm 2913 St ﬁmOﬁmw\wU.wu o3 m.wuuuﬂ HMﬂU@@u e :avﬂm qﬁmquQEM umﬂuo UJ.HL
“UOISSNISIP
Juspmas pue uopeue[dxa 19YOEII U2IMII] DUEE] € ST 31 WOOISSED
aad9yge we uy “0edurr wnwixew 10y A[snoppn{ pasn aq 01 spadu
anq ‘st 31 Jueatodwi Jou s1 HorTEUE[dxa J2DEA) UEIL 10U S0P SIY L,
-payyIsnf aq 01 PaaU SMITA PUE IUIPIAI
01 paTe[el 2 01 PadU SEIP] SPUIL IPYI Ul 1T AdY) sasniond
renadaouos oy 1snipe pue auljal URd SIUIPNIS ‘SSBII B SB 10 sdnoi3
[[ewss T seapt 11243 Inoqe Sunieyd g 1ayoea) 39y pue s199d I
g way Surssnosip Aq s1ySnoya I3 Ajrrea pue 1593 03 pu Ao
Surpueisiopun pue Surueaw 1oNIISU0d 01 IdUWANIE SIWPNIS SV

ADNIIDS ONIHDYIL 40 1V IHL




PAUTIIRIIP 2]

01 $P9aU [[1IS TeYM PUE PILJLIdA U] SEY

JEUM TO 103[J21 SIUIPNIS SN ST Suung suon3[JoY L
- SM31A 210§, (31 pareduod

ore asayl o1dol oyl INOQE SIUIWIEIS

dnoig 10 enpiaipur 939[dwod SIUGPMIS SAA31A JIIFV °9
INO PaLLIEd PUE Padaas ‘PPt aIT
suoneSnsaaur suopsenb sjuapnis WO suonednsaauy °g

51do3 ay3 anoqe suonsanb [euI0] st

01 syuapmis Joj Ayrunisoddo a3 st sIYL suonsenb juspmg ¥
.EOC@HSECm pue mcomuwwﬂv uvﬂmuuﬂw

10j siseq Iyl apraoad SIMIIATIDE 3SIYL SORIANDE Azoyeropdxg ¢
1aypeas 23 4q paadwoxd srdor a3

Inoqe mouy £y Ieym urejdxa sjuepnIS smara 23033 *T
-yonEWIOJul PUNOISYIE] }23S PUE s1doa
poaife ue 109[9s SSEP> pur Jo1DBaY YL uwoneredaid 1

“A[[nyss200ms [9POLU ST Juawapduwr 01 paduaadxa aq
01 spedu 1oYDE3l 91 B3 pa3sad8ns uaaq SBY ] "(g861) 2r018s0)) pue
aareg Aq padofasap uaaq SBY yoroidde iy jo uonduosap Sumo[[of
3y, 's1U2pnNIs JO suonsonb 9y PUNOTE SIA[OAIT [JPOLU 2ANIBIAIUL I L

[opoLU aAROEAAIU 3Y |

‘sIsA[EUE PUE UOISSIISIP JUIPTIS ySnomny swoyqoid
puE SUOHEMIS MIU O3 pardde are seapr mau UL uonedsrddy ‘¢

“MITA

$1SNUAIDS 29U WOIJ DUIPIAI I ilm poredwod
pue paSus[[eyy aIe SIUIPNIS Y3 Jo STIpt UL a8uoyreyD ‘T

“PaIJLIE[> 2B JUIPNIS I3 JO STAPI A3 aseyd sy

U SIUIPNIS 1O 1S2I2IUL PUE UOHBAROW JULOS

sapiaoid 1x21u00 ST L “pazojdxa aq ued 3dedu0d MU
a1 YoTym Aq IX9ITOD B SIYSIQEIS? IIYIEAN UL snooq T

‘saseyd Suryoral 1DUMSIP 22113 sosodoid 31 *(s861)
S10qfa1y 1919q pue 2uI0qsQ 1280y Aq paedofaasp sem [ppout SIYL

jepow Suiuies) sAesauad ay |

ne SINOOUSSY 1D 3DNIIDS YO SADILVULS DNIHDVAL

“PISSISSE ST
Surures] pue 1uIed] 3Ry 431 TBYM IBN[EAI SIUSPNIS  IENJEAY 'S

‘Burpurisiopun 11oy1 AJure]d 03 agendue|

ﬂuwhmﬂw—uum \AMBQQ Oﬁu wﬁﬂmﬂ WCmem.DUw:u U>N£ \Auﬂh‘.\ ‘Suon
-en31s Mau 031 Jured] aaey Adya Jeym Adde syuopmag  21EIOQE[H “p

‘seapt sra3 dopaasp waya dpy

03 syuapNIs 01 papiaoid are SULIRI JYHIUIIDS PuE SUON
-eueydxe ‘seouanadxa arojdxe pue a8eBue a3 1233V urepdxy ‘¢

“2SU2S I[BW

01 SEIPI MIU Yl MO[[e YdIYym sadudnradxa jo 33s

uowwod ® sapiaoid uonelojdxa 1YL, 'SEIp! SSTOSIP

01 93enSue] umo Yl Buisn ‘SANIANDE UO-SPUBY
y3noay) euswousyd 1o sweyqoid a10[dx0 sHUAPNIS axopdxs ‘7

-paonponiur ureq

SE9p! MU U1 PUB MOUY £IU3 IBYM UIMIA] SUON

-5auu0d ayew ued Loy 1y os 3desuod o stdoa sun

aya Inoqe mouy Aoy JeyMm ssardxe 031 Anumizoddo

ap aaey sauepmg ‘uonsanb 1o Aiande Sunemums
e ySnoyl poinided aIE SIUSPMIS JO SISAANUT YL a8e8uyg ‘1

‘saseyd Pa1oetuod1a1u} INg IDULISIP 941J JO SISISUOI 3]
-surex8o1d aoua1ds A1EPUOIIS FWOS UT PIPPILU3 ST PUE (p66T @uaDS
jo Awpedy UB[RIISTY) suonvisaau] (puiLg 90INOSAT WNNDLLIND
asusms Arewriad aya ur pasn st 1yl [Ppow o[duwrs € st [2pou G YL

[ppowt 35 9y

“STOSSI[ JO SIIAS B
10J 10 UOSSI] B UIIIA PaSI[HN 9 OS[e Ued NG JIUN DUIS T O parpdde
are sppOwW 259y A[[EWION "BI[ensny ul 1vedwr ue pey aAey SPpow
oy Sumnorpoy ay L sapdpund oy jo siseydwua Jo s29139p Sutdrea o
159]J23 S9IURIAJFIP Y3 ‘S[PPOL 3 INOJE AILIE[ILUIS B ST I A/ sard
-pund paquosep Asnoiaaid aup jo sisadse asiseydwo 01 pual sppow
259U [, "SUOSSI 2IUADS I19Y3 ISIUESIO APANIYIR UED SIIYPEA MOY
ummmmﬂdm u,mﬂu MMOﬁOE mﬁwﬁudoﬁ\mgMLUqu ﬁuwm.mxrw.—u AR SI0INE STIOLIEA
‘Goroe WOoOoIsSED 01Ul SUIUIEd] INOJE SBIPL Y3 AE[SUELH dray or,

ST3AOW DNIHDV3L

JONIIDS ONIHOVIL 40 14V IHL




‘sdnoagd 1o31e]
1 A[pA130232 10429801 10/ 03 SIUIPTIS 10§ INIYJFIP IOWE ST 'SIZIS
1o8re] ey Joypel 12[[EWS JO sdnoid wioj ‘sBqUNU renba jo sureas
ojul PIpPIATp 3 JOUUED SSE[D oA ur sjuapnis Jo Jaquinu 3yl Ji e
“A[[n3ss200ms
1919803 S[I0M O] UILI] 03 WEA] YIBI 10 WM JUIDLNS MO[[V o
-punoidyoeq feInImno
10 X25 949 ANIQE TUIIRYIP JO 3q WYFIw oYM SISO Il FFom
01 serrunizoddo sjuapnis JAID) W] YIEI JO uonsodwod a1 ATA ©
‘s1ourred

osooyp 031 woyl Sumo[e UBYl IIIEI SWEAN 0 SIUIPTIS uBissy e

‘ssep anod yam Fururea] aanreradood Suruueld ut seapt SUIMO([0F 343 25(]
DNINYVIT IALLVIIdOOD DNRINIDNULS

‘s[1s Surtrea] Wedl 2411032
dopesap 03 Ajren8a1 19412301 10M 01 PIdU [[I3S SIUSPTIS ‘franoe
ssep pue Weal [ENPIAIPUT UIMIA DUE[E] B ST 21 $asSED
jsow ur ySnoys uaag (oatpuadoos yaom 03 mol SJUIPHIS Fuigowa] e

InoiAeyaq 1193
pue juswdmba oy SuiBeuew 10J Amiqusuodsar axow 233 Loyl
sdno13 aarre1adood UT I10M SIUIPNIS VAN JUAUITPUPWL SSP]D A21PT ®

“90UIPIJU0D-J]2s I3 SP[Ing Syl pue sdnoi8 u1 Sunjiom uaym
[ys$e00nIs 2I0W 3G 01 PUAI SIUIPMIS [V “aouaprfuod-fjos panosdi]

JH0M[0OYDS Y3 SPIEMO] IPNIIIE 19119 B IsTY Aay, "A1381

~madwod 10 A[Enprarpur y1om Aoyl uaym Uel Apeane1adood yiom
Aoy waym A[9A1109332 SIOW UIEI] SIUIPTIS Furuava) aaiaffa ai0p] e

sopnpur Surures] 2ane12d002 JO $11JUIq AL

‘3110333 33 Y310Mm 3TIe
syrjouaq uira1-198u0] 9y 1nq dojaadp 03 L3 EI SIS AU, PIFUD
guiBeuew pue Isnin Surp[ng Gupesrunwwod ‘diysiopes] Juureys
7O ST[BS [e10s oy dofasep SWiEd], 1a139q UIes] WL dppy 01 1e3ag0l
3104 O3 SIUIPNIS SIFLINOOUD B yoeoidde ue st Surured] asne1adoo))
warqoad © 01 SUOHN[OS PUB MIAIA JO syurod JUSIAIYIP JOPISUOD O3 PUeE
s9ouarIadxa J1a1]1 2IBYS O3 SIUAPNIS SIEUD WE) IO dnoi8 v ur Suryiom

SMUOM dNOUD ANV DNINYVIT FALLVIIJOOD

; ww‘_, SWOOUSSYTD IONIIDS YO STHOILVULS ONIHIVAL

‘SEaPI UrRW 2yl ssurEwIwns sauspnis dyoy Suruonsenb ySnoiy g, e
“A31A130€ JO SI[NSAT AIBYS SIUIPNIS @

(pamorre

2q 01 speau owml a1enbape) UOISSNISIP ylm AJAIDR IpNPUO) ¢

-Burop axe £oya 1eym 1noqe Ajdeap axow Juys
01 wayl Jurduayeyd ‘senprarpur pue sdnoid yiim SeIpr sSnosi(] e
“A31A135 J1913 PUE S[ELIDIEW [aim senpiarpul 10 sdnois isissy
(uomeoorre awm urewr) ANANIOE 1WIPNIS "7

@

"SUOIIB122d X3 JWIODINO PUE W JUIINO e
‘syusweduelre Juswdmbo ureldxy e
‘uonesTuEd10 pasueape Aressaoou Aue Sururerdxs Ay1ande sUIPINQO e
“JU9A9 JU2DI ‘Wiy ‘AT, 01 BunepPr -
‘wonrensuowap Surdeduo Suiaid -
‘mossa] snomaid o1 Sunepl -
‘suonsanb sameoonoxd Sunyse -
‘saouarradxa feuosad o1 3unepr -
:Aq sauapnas jo 1saraqut o) aamide) e
(3o13q) Aamar10® JO MSBI A1 SonpOIU] T

“9du0 ueys a1ow paseadal aq Aewr aduanbas STyl uossa] Au' UTIIA

uosnpuo) ¢
Ay g
uonpnponuy |

:saseyd aydwrs a1y y3noays pasdoid sanianse [V

“STUIUIOD JUBAS[2I PUE suonsanb ysnoiys
Ajpanoagge 210W UIEA] UBD SIUIPNIS YOIYM Aq SUONENIIS 2IMIdNNS
01 djoy 01 spsou Surures] palIued-1UIPNIS UI JIYIEI I, 901 SI
ansoddo sy, “Liranoe uapnis ays ut Ae[d 01 9701 © JO SS9 SEY I2UEA
a3 ‘SUTuIea] PaIIULD-IUIPIIS 01 PIIIUII-I2YDIEI] WoIj SulAowW Ul JeY]
9A9T[2q $I9YDEII IWOG “YOILISII UOMBWIOJUI PUE STOISSNISIp ‘Armbur
uo-spuey 2AJoAUT ABW SIMIANDE 959y ‘uopeue]dxs 1aydea] 01 JuI
-u23s1] Woly ueys JeyIes vudiradxe pue L11a10e woij A[2A1309332 210w
urea] s3UapNIs Jey st 1a3deyd SIy) 03 SIsuLIIUT seapt Jofew 2y Jo AUQ

uossaj A1Aanoe ue Suninionas

ADINIIDS DNIHDVIL 40 1V IHL




-UOITEWLIOJUT 43U Y11 Papraoid uaym sespl 1o AJIpON e
‘uoszad
a2 10U BIPI 3] YA 9918eSTP I11q ‘SIAYI0 JO SEIPT A3 uosang) e
-aredopred 01 s19y30 2BEINOOUY e
“TOISSNISIP Y3 01 SEIPI AINGLIIUOT) ©

Buruavay asupyus 3vyy s|ID|S

“A[o1170d $19430 1], ®

‘SI9YI0 ISTRIJ ©

Bundnieiur 1N0YIA SIAYI0 01 UAISIT @
o4 01 Suryeads uosrad oy 18 OOT
‘sowreU S9IEW W) INoA Is(] e

wipay p sp uoipunf sdnos djay 1vy1 s|NIS

-dnoid mof yam £e1S e
‘oA TEaY wed $21BW WD) IMOA A[U0 08 Apyos yeads e
“Apemb pue Appmb sdnoid 1ok o1ul 240 e

quawaSouvwi dnosS anoadwi 1043 S|NIS

9w ® 38 [[I3S 9UO UO SND0J 03 39333q ST I “ST[HS
Pa199[as Y1 JO SN SIUIPTIS UO YPEPIJ renB3a1 oa18 03 PaU SI9YIEAI
SI3 03 UONIPPE U] “BUILILa] PUE JI0M dnoid sjuopnis adueyua 16
IS 2ya moy pue paioadxo st 3eym ssep 243 o1 urejdxa ‘dofeasp o1
ysia A9 D[S Y3 AUWEU 01 PIIU SIAYDIEIL SSTI senonied 2yl jo
[949] (S 2L uo puadap [l S[[HS JO TOYD AL, “3f10M Iy DUEYLUI
pInom Jey IS YOBS UO SNO0J PUE S[[IYS Urea) STuopmis 119y $SasSE
01 Paau SIYIBIT, -Burures] 213 s2A03dWIT PUE JATSIYOD 2JOW SUIE
axew Jeyl S[[Bs do[aadp SIUIPNIS dpoy o1 jueazoduwr st 1 ‘sdnoid
[[ews jo yom 211 afeuew s19ydea) d{ay eyl SA[01 UKLl O3 UORIPPE U]

s|Ipjs wea)

ssep aya 03 paxmbaz Jr 1odar wed £oy3 yey?
0S TOTTBULIOJUT ATESS209U 911 SEY] UIE3] 3] JO J2QUIAU (DI SIIMSUD
101EUIPIO0D YL WEA Y3 JO Jeyaq uo 110da1 01 uodn payed
aq Ued S1QUIA WED) [[V “9PI021 IO 10130d21 WrEal o)1 AJ1IEssadau
10U SI I07RUIPI00I U], 'SIIAYSI0OM JULAI[2] PUE SUOLID[OD BIEP

hm 7 SINOOUYSSVID 3DNIIDS YO SAIDALVHLS ONIHDVIL

‘s310da1 A1ess929u [[B Pa32[dWIod 9ABY SIOQUIALU WEDI SULINSUD 10]
apqisuodsal st J0rEUIPI00d s110da1 Ay, “(mofak) 40wuIpA00d su0d7y e
*19pea] Weal 9y 10U ST Inq dUEpPINI
sap1aoad 1010011p 9y, A[[NIsse0oNs L1A1IOE 213 JO s1oadse (e pazerd
-wod aarY Ady) EYI YYD 01 sPquRW ureal sdpy 1032211 A3
‘paysIULy SEY Weal 2yl udy "paiedwod aq 03 dais yoea uo snooy
01 stoquiaw weal sd[py pue AJIANOE UIEdl 23 SPUBISIIPUN WE
oy yeys aans Sunyew 10 2]qisuodsal st 1010211p A, *(40243) 40720417 e
*$1[NS1 §,ureal a3 uo 310da1 03 3[qE 9 PINOYS JAQUISU UIE
ypes ‘sse ayp 01 s110da1 oym uosiad A[uo oy Jou st soyeads 9y,
yaseads ayp 1snf Jou sIaqUUDLL WEAT B YA yeads Aew 1oydeal 9],
‘SI9qQIIW WIEal (ILm PIUTEIGO UONEWIOJUL AUB Sareys soyeads oy,
d[oy s}ees Aewr oym uosiad A[uo ays st 1a3eads a1 ‘aanpadoid e mof[o]
01 MOY 9p19P Joued Wea1 oyl J] ‘d[ay 10§ s193eads SWEA JIYIOUE
10 19ypeal a3 Supjse 10§ a[qisuodsa st saveads Ay L “(amjq) 423ypads e
‘wIn3al 03 4peal yusw
-dmba a3 Sumed pue Liande ue soye don Zuruea 10§ 2[qisuodsas
oIF SIOQUWIdW WEal [[V "UaNOIq 10 padewep si yuatndmba Aue 1
19U2Ea] 93 S[[21 OS[e JaSeurW 9L, quetrdimba s wresl ay3 Suruanial
pue Supoaqoo 105 d[qisuodsar s pSeurw oy ‘(pas) 4o3vuvpy e

:a1e sqof wea1 a[qissod Iy L
(s39]9%1q [0OM PaIno(od ‘§:3) sqof wrea ysmSurnsrp 03 pasn aq p[nod
Surpoo anojos 1) pa1saddns uaaq Sey ] 'SA[OT IUIIYIP wroyred
01 Anunizoddo ue syuapnis e 213 01 ‘o1y29807 SYIOM WEd] B IWN
yoea sqof wreal 21301 03 JueIIodUWI S11] PIUTEIGO 2I9M £aya moy pue
s3[nsa1 wea a2 ure[dxe 03 3[qE 2q P[NOYS PUE LWIE I JO DTLLIC]
-12d 213 105 2[qraUNODIE a1e L3 qof d1gads e seY 12qUIAUI WEI [T
J[IyA\ WEal Jeu3 urgiim sqof paulisse are sjuapmiIg 'sqof wea?
51jpads JO 95N 2Y1 FULIIPISUOD UL IN[EBA ST I sdnoig ur Funjiom ur
oua1radxe PIIIWI] AL 1B ‘SISSE[D ATEPUOIIS JoMO] UIAI ‘SISSE]D 10,

sqof wea}

‘wean © Ul 12439303
yaom siuepmas djay 03 sqol wea siyads jo asn Iyl TIPISUOD) e
(661 ‘wosuyo[ i uosuto|) Surures] 9A1IBId
-doo 107 siseq 121129 € sapiaoid aouereq 1opual B yIlm IN0J JO IZIS
dnoid e syuapnas A1epuodas 19MO0] 10 JBY3 S15283NS TLISAT JWOS ©

JON3IIDS ONIHOVAL A0 LV IHL




-sufisop a3 JUIUTEX? PUNOIE SPAOWL SSE[D A3 PUE SI[qEd UO peoerd
Uy oI SBUIMEIP 94T, ~1aded jo 20a1d 981e] T O 25140p 11941 MBIP P[NOI
S1UAPNIS AU [, 19TeM JO TW QO 183 03 UNS 33 Sursn 10§ 90149 © UBISIP
01 WYl S PUE I3 JO sdnosg our syuepnas apal adurxy

‘saurEpIM3
0 395 paredaid v Sursn ssasse 193d 10 SI9YI0 JO YIOM Y3 WOIJ VOB
10U 309][00 UEd A3y [, "paIuasaid ST UOREWIOJUL A3 Kem 2u3 19PISUOD
10 s1auao Aq poredard uopewIofuUl pEAI O1 Arunizoddo oy3 asn ued
sjuapni§ “A[dsip 2y ma1a puE B[N 01 UL w913 aJB sjUapnIs
puE WOOI1 Y punoie pooerd s1 yIom JUSPMIS ‘SyUOM 1 MOF]

“UMO I
_JJO 40U, 01 PUE YIOM SIUIPTIIS 1310 MIIA O3 Ayrunizoddo oy uaAId
aIe SIUIPNIS PUE WOOL I} PUnoE paoerd st yaom dnois 10 1uepNIS

Sypom KiajjpD

-goneue[dx? 93 01 SUOHIELAI (1M dnoi8 reurduo ey
01 uIN13I [{ié A0AUD 2T, "INO SSIW {14 dnoid ou Aem siypa uj "dnoid
1xou 9yl 01 AoAud UE BUIpUds 10J yoeordde sendIp € IS UONEU
—e[dxa s dnoid aya aqudsap pue dnoid sayaoue 01 03 [[Im oYM uoszad
® 19995 03 dnoid (oea YSE UOISSTIDSIP JO SANUIW ¢ PV ‘SIMESOUIp
128uo] ou 21e a1y Aym 10J vonreuedxo ue dojpoadp 01 WYl ST
pue syuapnis anoj ‘Aes Jo sdnoi8 ojur ssep ay3 apial ‘apdurxy
-sdnoi3 1ayao om1 woiy Indur aaeY MOU P[NOYSs dnoi3 yoeg
seap1 mau ofueydxa Aoy pue “fosua s, dnoid soypoue woyy 110das ®
poara2a1 OSE sey yorya ‘dnoid [ewBLI0 112U 0 SLLIMIAI Uy A0AUD AT,
Bunisia a1e Aoy dnoid oy woy j10des & 01 suaisy os[e Loaud
YL PISSNOSIP SEM JEUM SIUIINO pur dnoig seyoue o1 syzodas
Aoaua a3 o1do1 a3 JO WOISSTISTP SI parerdwod sey dnoid a3 wayMm
- oaua, a3 9q 03 pa129[s st dnoif PEd WO IUIPNIS JUQ SSMSIP OF
51do & uaa1d are pue sdnoid o1ur PILIIOY ST SIUIPNIS “Sepom 37 MOF]
Bursureurwns pue SursisayIuAs ur s[IS sorowoid pue S[{Is [e10
pue Suruaast] dofoadp 03 sIUAPNIS sdjpy 31 “Burures| 103 Lmiqrsuodsai
233 PUE 13410 DBA WOIJ UIEI] OF SIUIPTIS soBeInoous 43978118 STYL

Aoauz
‘suonsadns [ dn Ua3ILIMm aaBY noA mun uonsa38ns Lue jo yriom

a1} SSISSE 10U P[NOYS NOA TUIAWIY "IN0 W] [[E S]U3pNIS SB pIeoq
~371YM 3} U0 SBIPI S AL "STY3 Op 01 pasn aq p[nod Sururroisureg

) 09 © SINOOUSSYTD 3DNIIDS YO SADALVULS ONIHDVAL

‘uonednsaatr ayp wo edwr Pinod IBY) SI[GELIEA IO SIOIDE] AU UO
ZurIda[Ja1 ur a0]eA ST 2192 UOREINSAUT AUR JO 18IS 212V pdutwxg

‘Burserydered ou—pres st 1eym A[10EX0 21114 "padeinodua st (seapl

S19130 yoes woiy Surpmq) Sun{IyyoITH "PISHNILID 10U PUE vw&uuum
are seapl [1e ‘Arrenb 1eya sueazodw azour sy Ayryueny) syom 11 HOp]

‘A3a1ens Sutajos-wa[qoid aread

® st 31—Appmb seapr ajeseuad o1 st Sunuioisurelq Jo asodimd ay,

Bunuiogsuivag

-193dey>d 242 UI 121[IBI PIQLIDSIP [SPOUT PATIDBIAIUL L) UI PIUIINO SE
SBapI 191JE PUE 210Joq 1213 aredtiod PInod s1uapnig ITUN ay3 Jo pud
23 3' 981030X2 Y1 1eadal 03 WSYI YSB USYL, IIuUn Y3 JO JIBIS 243 I8
£333ua jo dew 1deouod [euosiad e aredaxd o1 payse aq pynoo> Surddew
1doouos yuw aousradxe vABY OUm SIUIPTMIS ‘gam Il JO a11u23
ays 18 A310u9, prom Yy Yim qom 1opids [edrneuIwAse U 2¥I[ YOO]
[ weiderp Sunnsal ayL, .czm:ucﬁmnuuhnﬁooknwﬁﬁusaixmbzu
:pa1souuos spiom Summol[oj a1 daey ‘ojdwexs 105 ‘Aew nox
X0q prom yoes Jumdsuuod dull B PUB XOQ B Ul PIOM UDEd [lm
PIeOgaIIyMm 93 UO SPIOM 2SaY3 LI " JASI9Ua 03 pate[al are seapl
J930 TR, YSE U3 31 PUNOJE XOq B [3IM PIBOGIIIYM Y3 U0 AZ19U9,
piom oy a3um A319u9 Jo ordor ay3 Sundnponur uayy Idurxy

‘sadaouos usamiaq sdrgsuon
~era1 o1 Surpreqe] pue SuIAJIIUAPI U ISISSE 01 SJUIPNIS JSY "PIAJOAUL
sassaooad aantuSod oy3 Ppour o1 pnoje [Bl Pue saul] Io smoxe
ym sdigsuomepps yur] -2ouo A[uo pasn aq ued 1deduod Yoes ey
urerdxq “posersusd sprom a1 Surdnoid ur Apurof 1sisse 03 sjuapnis
VMWN ﬂuﬁ@ SSE[D ' SB SEIPT ULIOISUTEIH eA91 wmﬁﬁd:uﬂoga aya Je asn Iyl
Ppow ‘paonponuy 1sig a1k sdew 1deduod voym syom g1 moy

-unorsusyasdwos Surpear yua djay pue
saySnoya 1uesardar pue astueSIo 01 LIIqe SIUIPNIS Y3 ISEIIDUL 01
paulsap a1e sdew 1desuwor) ‘awm 1040 10 3utod F[BUTS B I8 121D ﬁo.oum
-I9PUNSIW ST JeUM JO/PUB UMOUNUN IO UMOUY SI JB(M UO x.umn%m&
yim s1ayoed apraord pue aBpajmouy Jorrd $§3008 01 SIUIPNIS MO[[B
Aoy, 's3daouoo usamiaq sdiysuonefas pue ssjuif 31 1noqe mouy Loy
1eym AqpeonewrwerSerp jussarder 01 syuapras mofe sdew 1deduo))

Surddpw 3dasuo>

sai8ajesys Sunjeay syadg

IDNIIDS DNIHOVAL 40 11V IHL




paisagdns e saydpunid oy Suisy "pourUEXd I JBYI S[PPOW SNOLIEA
ur pappaquid a7 sajdound 9say ], paqrsep pue parduar axe sapd
-pund Suryoesl Jo SILIAS B SLIPT 35D WO “BUILIEI] ISTALINIISUOD
pue AdBIaNN] dYNUADS JO SEIP! 2yl 01 P9 suonsanb asaY[, ¢ApPan
-307J2 9DUSIOS LLIE3] 9M OP MOF] $9IUIDS 2821 a4 OP AUYM Buryoeal uo
1oedun punojoid e aaey JeT suonsanb om1 yam surdeq 1aadeyo sy L,

AYVININNS

spapT 25911 109)J® JBL) $10308J 33 pue Furddiys pue uopaLy
JO SeapI aY3 2oNPONUI [[IM UOHEUE[dXD JYL A0 JOU SIWHIWOS 31
$20P AU\ $9AOUI SIWIIWIOS 11 SIOP Ay “Buruaddey st reqa urerdxa
0 sUapNIS Y3 SV ‘[[J 10U [[14 Inq ureSe 2a0w uayy dois UL 240
[[14 J9[03 AT ‘SUOLIBAIISO JRY3 SSNISI(] "A[9SO[> 941950 01 SIUIPTIIS
Jjse Pue AI1ATIOE 31 N0 118D SSEID 93 JO IUOH U “(V puey) saow j0u
s30p TBYI PUEL] JO IPIS JYBII JO 3JI] Y3 UO J[E] [[14 I3[0 91 15283ns
[ s1uapmis 3sopy ‘wonorpaid [euosiad K19y UMOP 21HMm O WL
sjs SonI[IqIssod SNOLIEA 9Y1 PISSNOSIP JABY SIUIPTIS 101V (V puey)
[0S sAB3s YOIYM PUEY J9YI0 Ay SPIEAOI Pasow st (g PUEBY) PUEY

spuey om3 jo ssaSuly ay3 uo paduejeq Suag 1IN v 17y FUNDIA

_.n/ SWOOYSSY1D ADNIIDS YO SFIDALVYLS DNIHOVAL

auo uaym uaddey s 3eym 301paid 01 paysE 9IE SJUIPNAG 'SPUBY Om]
s.uos1ad e Jo s198ur) 9Y1 U2aMIq PadUEB[Eq SI I[N Y '7'{ 2INSL] Ul se
SSE[D 91 JO JUOLJ UT UOHBIISUOWIP B dn 5195 1oydea1 ay ], ‘opduwxg
‘Butuaddey
st 1eym jo suopeue(dxe dofassp 01 paSeinoous are Leys suondp
-o1d J1913 Y3 suoneatssqo mays Suredwods 4g suaddey 3eym Inoqe
SUONIBAIASQO [NJ21ED B SIUapnIs oY) pajuawadur st a8ueyd a3
Sy "uonemrs Jeys agueyd o3 auop st Surnpewos uoym susddey reym
101pa1d 01 pai[se PUE UOHENIS © UIAIS 21 STUSPIIS “530 11 HOE]
‘wratpy as11dans Jey3 sILaAd
aurwexs 03 wayl Jurduafeyd 4Aq euswouayd syynuads noqe A[red
-ILID pue A[[NJoIed 210 NUIYI 03 SIuapNIs safeinoous 43a1e1s S1ygL

(10d) utvjdx3—oniasg0—131paid

“UIB2) Y7 JO JAqUUIdW OB JOJ INOPUEY 1IOYS
® sredoad oste pnoo Aoy 1, *21dod wasoyd 1oy Uo WLl JPYI 01 UOIEI
-Uasa1d B SYBW 19qUIAUT ORI PUE WE) [euIdLIo Iyl 03 N2l uay)
SIUBPNIS YL "2TIUID IBYI IB SIWDPNIS 9y im Sumieys Aq 1o/pue
[enerewW 9[qe]reat a1 Burpeal 4q ad£) 3ey) Inoqe aqssod se yonuws se
mo pulj pue 31U 431913 re[nonted a3 01 0 Loy odhr AS10us Jr9
Paaleda1 SEY JUIPNIS Uoa 19JY " A319ud Iejos, Jo AS1eus [esruayp,
oyt saddr ASjoue semonied uwo seryued ASisus poysigeIss UIq
JABY 2193 W00 3Y3 UIYILA "SUIIEXd 01 431919 Jo adA1 & pousdisse
ST wiea) 9yl Jo Jequitn pey A810ud jo sadAy areBuseaur o1 payse
312 OUm SIUSPNIS 2ATJ JO SUIBA] OIUL PIPIAIP ST SSE[D 9U] |, "djduerxy

o1do1 a3 Jo 10adse
119y uo 133dxe a3 se 110dar 01 suma ayes pue dnoi swoy o
031 wIN333 s1uspns ‘dnois swot] 19ya 01 310das 03 aredsid pue sdnoad
11adxa a3 ur o1doa ay3 Jo 1dadse ey yYoreasas syuapnig ordod a3 jo
1adse awres a3 Suryoaeasas are dnoid suo ur sroquiaur [[e 18Y3 yons
sdnoig 119dxe, oyur uriog syuepnis ay3 pue dn 31ids sdnoisd swoy ay,
yoressas 01 21dos ays Jo 1vadse Juazayyp B waAld st dnoid swoy a3
ur JUIPNIS YOI PUE SUOIIDIIS 03Ul dn PapIalp st 21do3 oY T ‘XIS 0 24l
noqe jo sdnoll Aoy, 0IUT PIULIC) I8 SIUSPHIS 'SLO® J2 MOE]
Uiy mo
potiad 13310Ys B UI LOIBULIOJUT JO JUNOWE PEOI] € 240D 0F SIUIPNIS
SMmoJ[e os[e pue }iom dnoid 10] aimionns e sapraoid £8a1ems sy

mps3if

ADNAIDS DONIHDVIL 4O 18V JHL




‘SO0 [RUOIBINDY UUBWIIUIL]

HN ‘Ymowsiiog “auaws wi SuaraT (S86T) 'd B1eqhesg 2 “y ‘PuiogsQ
‘uooeq pue Uiy
WA Sa4Srop] wieypeaN ‘('pa Yip) Sunwa) susyrmprapu pup uounaduios

‘uonvsado-o7) auopy puy 4213503 SutuaraT (p66T) "L g wosuyo[ g “m (I ‘uosuyo[
's11BJJY Yanog pue Sururei], ‘wonesnpy jo jusunreda(] eieque))
‘140dos qoavasaL 7 S[00qIs upnpAsny w1 2ouds fo Furuivs] puy Surgova

Jo &ypnb pup smwss aqy (1007) 1 Pruuay % “W SuIpPeH “( ‘WnIipoon
EhelicigRitelalalayelat

oeyIBp (uolTuIey ‘auaws fuvuitid Furgovat ((88671) “ @a018so)) % “f arreg
"92UIIIG JO AWdPedy UBI[RIISTY

enpque)) suoprdussaur Cwwiid (F66T) 20UIDS JO AWLpedy UBI[BIISTYY

LEBVERERED.]

‘sopdurexos
JUBAR[RI Y sa18arems dywads jo Apmrea B s sepnpuod pue
yoeordde weas e Sursn Junurea] aaneradoos dopasp 01 moy uo so1apE
sapoid osye 1aadeypd siy, “pautpno st suossa| Suruuerd o3 yoeoxdde

ADNIIDS DNIHDVIAL H0O 14V JHL




SW UM Jlayy
: siuspns djsy Y
 YaIym saibajens spgns N
~ aiow oy ‘Bujuteidxe pue ¥
E ons ‘Buiyoesy jo swioy
014 Aeme anow e si aiayy
de paseq-Aunbur ayy ybnouy |

“Aeuwinol Buiuies| ayy

1e si Bupjuiy} 3uspnis aiaym puejsiepun
W0 sidyoeay yoiym Aqg 003 ay3 sewiodeq
3yl ‘Butuonsanb sanosy3 1ing aie seapl

Ue BUILIBS| MaU YoIym uo siseq ayy sapiroid
9PNIS 1USLIND 1X81U0D B yons u| ‘Bumes

buj ue u 2oueayiubis [eads e uo saye;
01sSe[d Aue jo ainjes) Juepodwi Aisn e si

pue Jayoesy syr usemiaq uonoesSIUI BY |

¢buIyoo2)
1 F2W092 1)l uaym

Buivonsrang




.\AC\_OCOXNI_. s,woo|g uo uolijewuoyul dayuny 104 ®dunosal

suopsanb
paso|d

Buiuies| |euoisssjoud Juswssessy buiog Aq @ousiog 8y} 994 810N BupI

¢Buojaq

sbouj op sse|d
pue E:WEQ
‘wopbuiy
HRiHMso)
¢(synpe se)
el

ay1 uo pue
(sajodpes se)
J91eM

ul dAl| 01 8|ge
sbouj aie moy
isbouy moib oy
JUSWIUOIIAUS
ue aledaid
noA pjnom
MOH

FAUEYET o
Koy aue moy
1. ysyy pue
sboly ate mop

el
Jejnoiped e
puno.e aAl|
sbouy Auew
Moy 1no pui
01 op no
PIRS2AEUA
¢$,0S Juiyl noA
op Aym ¢oxe|
B punoJe aA||
sboyy Auew
Moy 1no puiy
01 poyiawl
1saq ay1 pey
Uiyl noA op
salewsse|d
inoA jo yaiypp

a|dwexa
uonsanp

1s1| ‘|aqe]
laquiawal
‘asiubodal
‘[|e2ad ‘aulgeg

a1ewiss
‘LBDAUOD
1seljuod
‘asedwod
‘aquasa(g

3audiz1ul
‘Aldde ‘enjos
‘@sooyo ‘asn
‘Aisse|d

a1e|al
‘1seliuod
‘asieidde
‘askjeue
‘@ouspine
aulwuslep
‘suolsn|ouod
Melp ‘sasned

Ayiuep)

asinep
‘abueue
‘dojenap
‘ubisep
‘@onpoud
‘Pipad

pussep
‘areulwasip
‘s1ewnse
‘Yoene ‘ssasse
'ap1oap
‘anbie ‘ebpnr

Squan
Injasn

uonewIOU

pauies
Ajsnoinai

Buuaquaway

uonewoUl
40 Bujuesw
ay1 Buidsein

uonenys
|enioe o}
sbpajmouy
ulA|ddy

pasiuebio

ale pue ajejal
sued sy) moy
Buises pue
sued Jejiwis
o1ul seap 4O
&um.—mo umop
ujeaig

a|oym mau
e Olul seapl
jusuodwod
Buibuerieay

B9
[BUIBIX3 IO
2oUapING
[eusaiul

uo pase
sjuswbpn|
Bupte

suonesado
jeluaw
Jo adAL

uoisuayaisdwon

19pJ0o-moT

abpajmouyy

(€00Z wingjo) g6 | Wwoojg)

uonesyddy

sisAjeuy

sisayjuisg

uonenjeng

suonsanb
uado
Bupyuiyy
19pJo-ybiH

“Bunjuiyy Jepio-ybiy pue -mo| usemiaq uonounsip e Buimeip

o} syomawely |nyasn e sepiroid AUIOUOXE] SW00|g "Yors YHM Pajedosse
S||IXS @Y1 JO papulWal 8q 0} [NjasN sI 31 ‘BujUIyl JO S|9AS| JUBISYIP 8SBY}
0} epew sI 8duaiaja1 Yyonw ybnoyly “Bunjuiyl Jepio-ybiy pue 1opio-mo|
useamiaq aduaidylp ayi uo budsjas Ag paiemsue 1saq si uoinsanb siy|

¢10U Op suonsanb pas010 Joy) J2jj0
ruonsanb uado op raniunyoddo Bujuioa) joym

"aunjeu uado ue jo suonsanb Bupjse ybnouys si siyy Buiop 1oy a1y
2y 'sesayiodAy jo uone|nuwiio) sy} pue uonenjess ‘Buiajos wajqoid
"‘Buiuoseau 1oy patinbai s||is Bujuiyl syl 491 ] PoSU oM UsY) s1oey JO
uonesuowaw pue |jedal a|dwis puoksq a0l N}S JNO JUBM BM ||

cA1annaaye yiom wayy djay oy
painjanJis sAaupiy ayj} aie MoH
:9jdwiexa 104
‘siamsue ajqeidasoe
jo Aauen e anib 03 syuapn)s
Mojje pue papua-uado ajow aie

suonsanb uadp

é¢Apog
uewny ayj ui pajeao|
sAaupiy ay} ase asaym
:9)dwiexa 104
‘paJinbai s| abpajmouy
10 %23yd yainb e
uaym [nyasn aie pue
J9MSUB JB3]D U0 aney
suonsanb parso1D



¢ fl el nok pjnom suonose 1eypp sanss| |eaiyia

¢'"01 asuodsai uj op nok pjnoo 1eypn 40 |e1o0s yaidw) 0}

¢'"03 @suodsau ut op noA pjnom 1eypy  puodsal pue Japisuo)

¢MOUY 01 1| noA pjnom asje 1eypp

¢dney nok op suopnsanb sayio 1eypp

;abueyo nok

PINom 1eym ‘urebe siyi op pjnod noA |

¢81048Qq MO

1,uplp noA 1eyy uies| noAk pip reym

¢eapi1eyr yum dn swod nok pip mop

ESHOM SIY1 moy aw >>0Mm noA uep)

N0 puly NOA pIp 1eypp

Burunooo siyy jo sejdwexs 1ay10 ase 1eypp

40 noA puiwai siy1 seop reypp

‘Bupjuiyz 81,nok 1eym Inoge siow sw [18L

;uaddey 9AeY O Juem nok op jeypy  Bunjuiyy say/siy uiejdxg
¢eap! siyr yum dn swod nok pip moy
£INO punoy/palanodsip

J8yuny Juawadxy

pauses| sey
ays/ay 1eym ssassy

s)nsai aleys

plIOM |eaJ 3y}
0} SUoRI3UUOD axey

AeY oA 1eym sy oA pinod asje aiaypp sSuoIsNjouod 10
¢SIYL MOWwy noA op moH  Bupuiyy aay/siy Apuap
¢Bupjuiyizesp siyy 01 nok P3| 18y
;Buiuaddey s siy1 juiys noA op Aypp
omm:t 1e %00 O} Mm>> Jayloue m_w& s| yoeoudde Jayjoue

401 Kem e puy nok ue~y A1 10 anj0s wigjqoug

¢ ebueyd noA pjnos moy

¢IBUY} PIP 3 Usym wies| nok pip 1eypp
¢pauaddey siyr juiyy nok op Aym
¢pauaddey jeypp

1Byl MOUY| Op | INg ‘8ins 10U Wi,

&fuiyr noA op 1eypp

3By O} Jamsue U} 1IN0 PUIj SM UBD MOH
{IX3U Op 01 paau Nok op jeypp

lonsanb sy semsue o) paau noA op 1eyp
¢ebuajieys ayr anjos eapi InoA seop mop

&1 NnoA ues mop

é7"0p 1l S90p MO
&Yl 9quUIsap NoA pjnom mon

¢TSIy S iRy
¢4 uaddey pjnom 3eypp

sayelsiw wouy usea

suolsanb
umo Jay/siy Jamsuy

Ananoe/uonoipasd
8y} uo pasnooj Aeyg

suoleAIasqo ayep
uoioipald e axyep

uonsanb
paisabbng

paau/|ys
196.e) sjuapmg

'ss@204d uonebiseaul
ays Buunp yse o3 suonsanb snosswnu SI8yo mojaq 8|qel ay |

|
= ‘'suonsanb umo Jieyy Jemsue
iw ] suon 1|ay1

_ O} sjuspnjs se|geus yaiym ssedoid ays .
m_« i p|ogeds 03 s1oe Jayoes) ayy os Bulop uj

_ JUspnIs 8y 03 3deq uonsanb ‘Juaiayip

1ng ‘palejal Jayroue Buisod Aq si

suonsanb asay1 01 Buipuodsai jo skem

Al BAID9Y45 ISOW B8y} JO BuUQ ‘suoiebisaaul

Buunp Jsyoea) ayy jo suonsenb snosswinu

- yse syuspnys ‘AjjeaidA| Ajsanoeye siow
g

a1ebnsanur wayy djay Aew jey; suopsenb Jo
adfy sy 01 uonelapISUOD BuIAIB 3|lymyriom si

U ‘uonebnisanul ul pabebus usyo os ale
spuspnis usym ‘1xa3uod Aiinbur ayy Ul

¢uonoBisaaur uo Bunonpuoo
2Jo0 oym nU2pPN Aay
suonsanb Buiy/© VOO MOH

B -oBpajmo paiinboe Jlayy
- layreb0y Bupsid aie syuspnys moy pue 'suoidasuoosiw
) Buijiensud Aue jo eousisixa ayy ‘e s) Bupjuiyt FUPPMIS USLIND
819yM JO UoREIIPUI B|qel[a) 1SOW e sapiaoid s !OsIND uado 0y
slemsue spuspnis 03 Bujuslsi| uayoeay ey 1o ‘seap 3° mc_cm\mE HAAO
- 41943 3on3su0d pue ‘Buiuies| siey jo diysisumo axey uibeq 'ssedoid
- Buiuies| ayr o3ur umeup AjinyBuiuesw aie Aoy 1ey} jons) sidt 38 Bupjuiy aie
B S1UBPNIS UsYM s| 3| ‘siamsue a|qissod jo A1auien e aalf OF STUSPNIS mojje
1eys suonsenb uedo siow yse o) pasu am s|jiys Bupjuiy?t 22PI0=RYBIY Jo

- wawdojanap sy 193504 0] Uemsue o} uoisuayaidwios pr® @BPeMou Jo
, s||Pfs Bupjuiyp-spio-mo| syt alinbai Ajuo ke ‘st 1ey (P02 SFHA) PESOP
B 9. S1USPNIS UNO 4O Yse am suonsanb sy Jo 1sow jeyy s359PONS Ydiessay
'siayoes} 3sow 03 AjpAiiniul sawod Buiuoisanb JO 1€ SY1 B[IYA




6

1D UBWLIBYS ‘BIABIIA "WOOISSE[D pasndoy-Buiuies| ayy ul seonoeld pue suieied
:Buipuessiapun) o3 skemyied (y00z) "9 ‘uew|j@pA g ] ‘uoidi] woyy peidepy

saseaJoul
uoaLIBIUI JUBPN)S-0}
-Juapnj}s - sasealaap |9}
-pue-moys panuad-iayoeal Q

sanoadwi s1s9)
2160 uo Juawanlyay zl

ysej-uo Bulaq syuapnis
alow ybnoay) saseasdap
Jnoireyaq anndnisig [

aseaJau|
sasuodsads anjenoads G

sasealoul
32UapYUO 17

aseauau] syuapms Ajjige
-mo| Aq suonnquiuo)d Ol

suonsanb asealdap puodsau
alow yse suapms 4 0} sainjieq ¢
saseaJoul

ejep
yum asayy poddns pue
SaguaIaul dYeW SAPMS

sasuodsau ajendoidde 1nq
paydljosun jo Jaquinu ayy 7

uonesilie|d 10}

Buigqosd atow s| a1ayy °q
saseasoul
Buijuiyy 4apio-1aybiy
Bupdwoud suonsanb
uado jo Jaquinu ayy e
puiy ui pue Jaquinu uy

abueya suonsanb iayoeas) /

sasuodsaJ Juapms jo yibua)
3y} Ul asealdul %00L-00€ |

2WN JIoM P2,02J0U1 YIM r26UDYD W00

D
=

8

(9661 '@moy) swajgoid

Inoineyaq ul eseaidep e pue JuswsAsIyde
dlwaepede ul juswaoidwi ue ‘Bupuiyy
Japio-laybiy siow ‘suonoelsiul Juspnis
-Huspnis pue juspnis-layoesy Ayjenb siow
‘JuswuoiIAUS wooussed aAlisod siow e o)
spes| 1eyl aye a|ddu e si aiays suonsanb
01 asuodsal uj yuiy 01 swiy senbape
usAIb ale syuspNIs usym Jey swass 3

‘padojensp sem ,swin

Hem, o 1deduod sy} os pue @ouewuopad
HuspnIs Uo s1ays aaisod Juedyiubis pey
aonoe.d siy3 1eyl palou ayg ‘suoissnasip
woousse|d pue suoissas Buiuonssnb Buunp
sasned sjelaqiop pasn siaydes) awos ey}
pasiubooas amoy ppng Aiej Jojeonpe
3DUBIDS PAIOU DY} 'SO94 | 98| BY} U]

¢HUIY) 0] 2w
210nb2po UAIB 2J0 NuUapPNYs
uaym uaddoy uoo joym

20NN @090

i Rk s
Al | T

Rt
WY
S S o E—— B R— T
@ o R il € o suisert yu L Lt
Buinth 3iu, Put 4300p 3 16tk &
ke sy
s s o sarcodns
Sioprut s At Dn et
Soruodim T 13 yibue

L R i W PO W o
oo
A00H% 51 KOS 20y Dusont s o

Toapi 10 g o i 0yi + e
3 W o e e 6 A

R 7 0.kt e 1 s o

z awnem

- Eo)

ke vt

T — - § i i) ey




Page 1 of 1

file://C:\Users\169936K\Desktop\skeleton.gif 16/12/2011



‘sydeduod Buinjons siuapnis

8y} 10} uoiewIoful apiroid ||Im JUBWISSSSSE SIYl JBY) asuas oy} ainided o}
sidwene wisl ay] “Buipueisiepun daap |euly s1USPNIS B} 4O UOIIINIISUOD
pue sebueyd By3 Ul ISISSe ||IM 3O0eqpPaa) 1Y) S| JUSUISSSSSE SAI}RWIO)
pulyeq esp| 8y| "uies| Juspnis syl djay pue wiosul 0} se os papiroid s
yoeqpasy yoiym Ag wsiueydsw ayy Ajjeiussss si 1| Juspnis ayy 4oy Ajuewnd
S| JUSUISSOSSE DAIJRUIIO JUDUISSSSSR DAIIRWIO} 10} 958D 9] S| 9519/l Y|
1ayoes} 8y} 104 Ajulew si Juswissasse onsoubelp jeyl paisabbns sem 3

WURW/S24/0 2AOW IO

‘Buipueisiepun Jiayy 1oN13su0d8p
ued syuspnis Yoiym Aq eouspline sy apiroid 01 spaau ‘os|ijer) 31| Yayoes)
V "eapl ay}1 0} sduelsisal Buouls sem a1ay] UOIBWLIOUI 1BYL Y2INyD By}
aneb A|jenioe oajijen) usypp ‘Bunjuiyl iey) ebueyd AjLessedsu J0uU S20P
UNs 8y} PUNOJe SAA|OARI YLIES BY) 1By} Sjuapns |91 A|dwis o} Jayoes) e Joy
‘diysuonejal uns/ypes syl jo ased ayy u| "Buipuelsispun you e dojarep
syuapnis djay pue spesu Jiay) 198w o} pauue|d aq ued asusnbas Buiyoesy
8yl OS pueisIapun sjUBPNIS 18YM Iaydea) 8yl W.ojul 0} Si }| "Juspnis

83 10} A|lueSS8d8U J0U Uaydesl 8yl Joj Ajulew s| Juawssasse dlisoubelq

"Juswssasse ay} jo asodind ay3
S1e9}9p 1581 8y} WO} 0| /9 pansiyde Asy) Juspnis e [|8) Usy} pue } dlew
‘191 onnsoubelp e aAIb o] "} Ym pajeidosse
slagquinu aAey JOU P|NOYS Os|e 1|
"un} UsA® pue Jalq ‘aAisnigoun
aq p|nNoys }i ‘10g} U| Usuuew
JUSWISSasSe [BWIO) ‘|euoniipes]
a1 ul pajuasaid aq jou pjnoys
Juswssasse dnsoubelp ‘uoseal
siyy 104 uiyy Ajjeas Aayr 1eym
UBY) J8Y1BJ MOUY| O} Juem
noA >suiyr Aayy 3eym nok ||e1
SBWIIBWOS ||IM SJUSPNIS 1By}
sI Juawssasse o)soubelp
JO saN2IYIP 8y} 4O dUQ

‘Buipueisispun »jooq,
Jisy1 1ou ‘Buipueisispun |eal 1oy} !
saynuap! Ajlauinuab 1eyy Aem e uj siyr op

01 poau NOA puy "uUns 8y} PuNo.e SOA|OAS YHed

Y3 yuIyl suspnis aaibep 1eym 0} aulwislep o) Juepodwl s 1 ‘suosess
Jo welsAs JejOs 8y} UO 11UN B Yydea) 0} S| Jaydea) e 4| "03|l|ec) JO awi} dyj O}
dn sieak jo spaipuny Joj paisixe ‘Awsjold Aq pasodoid sem yoiym ‘main
SIY3} 3084 U| "yHET 9y} PUNOIR SBA|OAB] UNS 8Y1 1BY] UOISN|DUOD 8y} 0} 8W0D
O} 8|geuosealun Jou s 31 1sam ay) ul bumas pue i1ses ayy ul Buisis uns

8Y3} S8AISSCO OYM JUSPNIS e 104 "ddusLadxa 10alip uo paseq e s1ayiQ

—————

‘Hep eyl ul @8s sied, ajdwexa Joj ‘asn am abenbue|

UOWWOD 8y} Uo paseq ale suoindsduodsiw asayl jo Auejyl * suoidesuod
SAIRUIBY R, 4O ,SU0IdadUoDSIW, SEaP! SAIIINIUI 8SBY) ||BD USLJO SAN “PIOM
BY} JO M3IA 80UBIDs e doj@ASp UED JUSPNIS Y} 81048q SLap! 9S8y} JUOHUOD
01 Jayoea) ay) salinbal Buiyoes) 4o Joe By} sased awos u| ‘seousuadxe
Jiayl woyy palinboe usaq aney ey sespi Jualsisiad pue Buoils ey
S}USpPNIs AUBW 1Bl PUNO} 8ARY 8M 2IBS9SS) UOIIEINPS 9DUSIDS WOl 'Seap!
,S1uspnis ey} o aunydid e eaey o) Juenodwl si 3 Usyl ‘edusuadxs woly
Buipuelsispun Bunoniisuod jo ssaooud ays sl Buiuies| jeys sydadoe suo }l

*21do} Jo 1deduod e jo Buipuelsiapun siuspnis e

aulWIBIeP O} Pasn si Juawssasse dsoubelp ‘uoneonps u| “uosiad

oy} Bunoaye aq Aew 1ey) 1uswiie Jo 9se3SIP SY} JO BINJRU Y} SUILLIBISP
03 se os uosiad e auiwexs 01 si sisoubelp Jo eapl By} pPjol4 [dIPBW ay1

uj "Apn3s JO 1iun e Jo Uels ay} Je sINd20 Ajjewlou jJuswissasse dnsoubelq

JU2WJra40 disouboiq

(AURW2/50 2ANOWWNS PUOD
2AIOWJOJ “Olyoubolp Jo 2)0J 243 £110Yym



Jpeqpasy wapnmsg

*peqpes)

buiuueid Jayoea]

Buiuueid

u>_~m aAlew.I04 ansoubeiqg

sasodund juawssasse jo Ajewiwing =

‘sayoeoudde jo aBues e ssuiino s|npow
siyp Aym st ey “seyoeoidde juswssesse ulelad 0} Jopaq seAjesWaY)
pus| 53deduod sWOS "seep! 92UBIDS BY) POOISISPUN SBY JUSPNIS
8y} 1uspluod 8q ued Jeydeal e se nok 1eyl os senbiuyoay jo Areuiea
e 8q 01 spasu alay] Aiauiea jo 1eys si sjdiduud Juepodwi ssyiouy ‘gz

"2I0W auNseaw paspul ued
$S9| 958 S1y] U] “Aiowaw S1UspNIs B ainseawl Kjuo oy Aouspusi e yum
Jejiwis aie 1ey) sway Auew ueyl Jayiel spuelsIspun JUSPNIS BY} 3BYM

ainsesw pue aulwudlap AjoAndeys 1ey) swall Juswssasse Ayijenb tomay
aney o3 yuepodwi aiow si 3| Ajenb jo eouepodwi ays st ejdipund suQ °|

“JUsWissasse Jo
swioy Jayio ayy 01 A|dde osje sajdipund ssay | ‘Juswssasse aAlRWWNS
Buidojenep usym ispisuod o3 sejdipund Jueniodw) may e aie aisy|

"UOI109[9s JamsUE U1y} 104 uoseas 8y} ule|dxe o3 syuspnss 1o} Ayunuoddo
ue apinoid 03 s1 enbiuyoey |njesn suQ ‘uonelaidisiul [enpiaipul 03 usdo aq
ued Jamsue 1931102 ay3 uopeledaid siyy sudssp uaag "uonesedesd oy Ul
uoya yonw aiinbal ing Buuiyy 1epio saybiy soy pesn aq ued Aoy ‘swiisl
JO Uoniuyep pue ||edas 86paMou B3I saNIAIDe BuuIyl [9A8] MO 40}
Inyosn Apenoiped sie swell 8d10yo-adin|A }eWw pue Jsisiuiwpe o1 Ases
si 3 1eys st yoeoudde siyy Jo sseusAidRIe BY] IS8} WaY edloyd-a|dinw
ay3 s1 @2udIds Ul enbiuyoel JuBWSSaSSE SAIBWIWINS Pasn 3sow sy sdeyiay

‘JUBWISSASSE SAIJBWIWINS O} SBA[BSWBYY pus| senbiuyds) asays jo
9WOS "pauIINo sanbiuyoey Juswissesse jo sbuel e s| aioyy sebed Buimojjoy
B3 Ul "8sed 8y} 2q 01 aney Ajuessedau Jou paau seop siy] ‘sise} soded pue

|IPuad 11UN-JO-pUS YHM PBIRIDOSSE S| JUSLUSSSSSE SAIRLULNS AJUOWWIOT

'sjuspnis pue sjusied o3 peuiodal spelb siy) pue Juswainseaw spelb
B 03Ul PSUBAUOD USYO S| JUSWISSOSSE SAIFRWIWNS WOJ) UOITRUWLIOUI B |
“JUJed| Sey 1USPNIS Sy} [|9M MOY pue 1eym jo Aiewwns e si 31 ‘Ajjeizusssy
“Apnis o J1un e jo pus 8y 1e SINDD0 AjjENSN JUBWSSSSSE SABLIWNG

UW/ra/50 2A0WWNS

= |

il

|

mmm e

R =
B OB 8 & & & &8 & & 8 e e

1

il

m .

B

mm

L. iy S

»

»

!

|

|
_
=
SR

JoUUBW [NJSS3D0NS pue 9ARIsod e Ul 1xau 8y} 01 dals 8UO WOol} SAOW SIUBPNIS
a3 sdjoy JUBWSSISSE SAIIBWIOS “UOISUSWIP JUSWSSasse ue yum sdas

[[eWsS O} UMOP UaX0iq 8q ued Bulules| 1Byl S| JUSWISSOSSE SAI}BWIOL JO SN|EA
onJ} 8y "Ss920NSs SPaaIq ssa20Ns 1ey) s1sabbns eseiyd ay] +,ss920Ns o))
spasoons Buiyiou, syuspnis 4o} andy Aisa si yoiym woixe ajdwis e si aisy|

‘PodU S1USPN]S 1eYM O]
Buiyoea uay/siy 1snfpe uayoes) eyl djay Os|e ||Im UOBWIOUI YINS 1By}
SNOIAGO SI 3 ‘JUSPNIS DY} UO S| JUSWISSSSSE DAIBULIOS JO Siseydwa ay) a|Iypn

PBgPO3} SNONUIIUOD ING J1Iq WO J§duUSg sluspn1s ‘quenodul
S| PEgPe8} Pa|IEISP SOWIBWOS S|IYAA “UJBS)| ||IM JUBPNIS B3 Jonaq ay}
SOAI903. JUSPNIS B }DBPaS) SI0W 94} 1BY) 8DUSPIAS JUSIDIYNS S| 819y |



L

"NOY-QD senbiuyda|
JuswWIssassy buisioeld
pue Buriojdx3 ayx o3
Jsjay 10w no bBuipuid

"passaiboid
s aouanbes Buiules| Jo :
1IUN B MOY WIOJUI 01 PaSN = & 7. T jenuaiog

9g UaY} UBD UOIBWIOUI > - IR
siy L “Bupjuiyl Juspnis Jusund may DR

j0 joysdeus e apinoid Aay | ¥ ewangy | SR

RUTTTE I eWwdayy
oy jealiieay

‘suoljdeduodsiw yuaisisiad
J0 seap| paneouodaid Ajusp!
0} pasn 1saq ale smalalalu| :8sodind

TN

‘seapl S1USpNIS auyal pue Ajue|o 1no melp o3} Bundwoid

pue Buisesydesed ‘Buiqoid ‘sidwexs 1oy ‘Buiuonsanb anndaye sasn
Jayoea] "218 ‘elep jo |qe} ‘weibeip ‘ydeib ‘ainjoid e se yons 1dwoid e uo
pasNo0y} S| UONRESISAUOD 1uapni§ ‘dnoib yoes yim Bunoeisiul pue Wool sy
Bunenolid Jayoeal oyl Yim sdnoib |jews Ul >uom Ajjensn sjuspnig :MoH

‘UOIBSIBAUOD |BULIOJUI UB
Buunp o1doy 1o 1desuod senoied e uo suspNIs SMaIAIIUL, JBYdeS] lBYM

P P

anpewwns aajeunod  ansoubelq

SM3IAI2)U|

‘a49Y pajuasaid aie sajdwexa maj} v ‘S4aylo uey) (aajewwns pue
‘annew.oy) ‘onsoubelp ‘a1) Juswssasse Jo saseyd awos o0} pauns
J9119q aie awosg "Bupjuiyy s1ayy ssasdxa 0} SJU3PNIS 10§ 3|I1Y3A

e apinoad yoiym sayoseosdde paiiea pue Auew aie aiayl

BUIHUIYY J1aY) sr2s0K2

nuapnys fiw diay | VOO Moy




‘syun wnnawind Burog Aq eausidg eyl ul papiroid
souqgn. ‘INOY-aD senbiuyos| juswssassy buisiioeld pue Buuojdx3 ‘ang
senbiuyos) juswssassy buljjepojy syl 01 Jajay alow no Buipuly

"JUBUISSISSE §|8S JUapn1s
pue Buimainai Joad apInb 0} |nyasn 8q Os|e UeD SOLGNY "S8SSBUYROM
pue sybuals ssepp-ajoym Bulkjiauspl Jo sueaw aAidaYe ue sapiroid

ougnu e jo uonesiidde sy) wouj erep paie||0d Uaydesl ay3 104 se} ay}
Bune|dwod ul spoye 1y 1o} uondalip splroid ued 11 3se) Juswssasse
U 4O }3SIN0 B3 18 S1UBPN]S 0] PaplAoid | oM JIayl JO JusISSasse
B} Ul ;SIUNOD, JeyMm SlUBPNIS Joj 1IN0 s1as Ajes|o ougni ay| :asodind

‘Buidojanep pue Buiuuibag se yons suoiepeld sulyep

01 juiod 1ey} wouy 3oeq Jom pue ‘[aas| paysijdwodde ue 1e 8| $)00|
959U} JO YoBd 1BYM BUIWISIS(] "Passasse aq ||IM 1ey] 3Sel ay) JO sainjes)
[|I3S pue abpajmousy| [E2RLD 8y} AjlIUSPI SJUSWND0P WN|N2ILUND Buisn :MOH

‘pPopieme aq

ued speib ||elan0 ue jely) os syuiod 2102s O} ajejal saLobaled ayy

‘Usl "UBAID 8 01 1UBLISSISSE PAUN]-BUI SIOW B SMO||B YdIYM UOLISILD
yoea Joy salioBaled |elanas aie aiay) ‘1sIy29yd e ayjijuM jom 4o adaid e io}
BLIS}1ID 94} SISI| 1Y} |00} JUSLUSSOSSE PUR 3OBgPaS) B S| LGN Y/ (JBUA

P P

anmjewwng aajewso4 onsoubeiq

souqny

=

B O T O

cl

"@2inosal bulules)
|euoissajoud Buiuies] Juspnig syl O} Jayay :aJ0A Ino Buipuiy

‘Buluies| pue Bupjulyl JuspNIs 4o

aouspIne apinoid Asy) 1UsWSsasse dAIIeWIO) pue dilsoubelp Jo) pasn
UBypA "sjuspnis Joj Buiuesw woj 0} Jay1abo) 1ybnoiq ale souauadxe
pue ejep ‘abenbue| aisym ade|d e spiroid Asy] sBuipuelsispun 83usids
J1ayy auljal pue aoijoeud ‘dojensp syuspnis djay syoogeiop :asoding

"saljua Bunjew Yim syuspnis isisse

0} pasn aq ued sydwoid Buijum pue sI9LelS UOISSNOSIP ‘SI9UE)S 9DUBIUSG
“OOCPIIOM JUBPNIS [BULIOU By} WOy aieiedas aq pjnoys 300gaiou

ay1 ‘Addod puey 4| *Adod piey Jo 21uoIID8|8 B UBD SYOOGaION :MOH

‘paules| aney Aeyy

s3deouod mau pue suoiosjjal ‘sBuipueisiapun ‘SUOEASN||! 'SUOIIBAISSO
‘elep plodal ‘suonoipaid axew ‘suonsanb Jiayl piodal pue sje|nWIoy
syuepnis asaym aoejd e aie Aay| ‘suoijebisanul |je Jaye pue Buunp
'21048q 'P|NOM ISIJUBIDS B SB DNW Pasn aie pue saduslieadxe woousse|d
pue BupjuIyl JUsPNIS Jo piodal e apirocid $300gal10u 80UBI0S [JeYM

A Ve
anjew04

ansoubeiq

aAnewwng

BuiHooqgeioy

“924nosai Buiuies| |euoissajoud buiyoes|
paseqg-Aiinbuj "NOY-aD senbiuyoa) juawssassy buisioely pue buliojdx3y
‘aAQ senbiuyoa] juawssassy Buljjspoj 9y} 0 Jajay aiow no Buipuid

'sassaibo.id 3un ayy se papuawe pue uodn 3jing pue jun e jo Buiuuibag
2y} 1e pajeald ase sdew 1deduod 4l paddew aq ued Bupjuiyy Ul SyIys pue
skauinol Bujuies 'sydedouod pajejal 194 paje|osi Usamlag SUOIIBULOD Byl
JO 9SUSS 83elW PUE PUBSIBPUN SIUBPNIS ||9M MOY aulwlis1ap o] :asodind
‘sdiysuoiejal pue

SHjul| 8y} moys 03 syuspnis Aq pabBuelieas Jo pasiuebioal uayy si 1sl| 8y |
81| e yum dn awod o3 Ajjenpiaipul Jo sited ul jiom pinod syuspnis 1o

'SI| B WJOISuleIq PNOD SSe|D 9y} O ‘spiom/seapl/sidaduod pale|al Jo 1as e
ym papinoid aq ued syuspnis ‘eseyd juawssasse ayy uo Buipuadaq :moH

"sydeouod usamiaq sdiysuoneas pue syul| Yy INoge mouy Aayy
1eym Ajjeonewwelbelp jussaidal 03 sjuspnis mojje sdew 1daduod) sjeyp

P A ’
ansoubeiq

aAMjEWWNG  aAljeW.I0S

sdow 1d2ouU0)



St

“UUN wnnoLUND suoebiseAul 8aueids bulog ayl 01 ey :alow no Buipuid

‘elep asAjeue pue ussaid 0y Aljiqe ayy Buipnjoul sjjixs Ainbui s Juspnis
8y} Jo s1oadse aulwialep 0} Pasn aq ued podas uspnis ay] :asoding

"alaym sbBuojaq uoew.Iojul 1eym pue 821N0Sal 8y} JO SUOID8S SNOLIEA

ay1 ssuIpno Yoiym arejdwal e sepiaoid sayoesy ayy yi [nydjay si 1 ‘Ajjeniu)
‘podau @ouads e Bunum ul edusuiadxe dojaasp 01 swiy saxel 3| :MOH
“uoIsN|auod |eul}

pue elep jo sisk|eue ‘pasayieb erep ‘pasn ABojopoyisw ‘parebisaaul
Buieq uonsanb ayy sauljino Lodal ay| INO pPalLed sey 1UspNIs ay}
uonebiisaaul ue uo podas usnm e saledaid (suspnis Jo) JUBPNIS Y IBYM

Vel A
anjewwns aanewdod oansoubeig

yJoday u2pnys

"awl} JoA0 Yamolib ejesisuowap Aayy se siom dnoub o sjiom
1osloid ‘syuswiadxa Buionpuod pue Bujubisap se yons ‘syse} dipuayine
1o |eas Buissasse Jo sueaw aA11a)4a ue apinoid soljojuo  :@soding

‘719 sioad

‘syusied ‘siayoeal YHm 1X81U0D MBIAISIUI Ue Ul Juspnis ayi Aq paiussald aq
ued 48119Q USAS IO JUSWISSSSE J0J Pa1IIWGNS 8q UeD SOI|ojH04 ‘padojansp
saiiige ayy pue Asuinof buiules| e seieiisUOWap 1589 183 8w} Jo

poliad papusIxa Ue JSAO JIOM JO UOIID8|8s e 3|IdWod SJUBPNIS :MOH

"Sa1l|Ige S1UBPNIS 8y} S109|4a4 soljojod 8y} Ul 9dUBpPIAG

ay1 Aym pue moy suiejdxa jey} Aieuswiwiod jo adAy swos ‘yiim pajussaid
aq Jo ‘spnjoul osje Aew 3| Juswdojerap Jo/pue abBpajmous| ‘s||ids
SAUBPNIS B S8]1B.ISUOWSP 1BY) Y40M 4O UOIID8||0d e S| oljojuod v 1eyMm

Ve A
amMjewwnsg aaewio4 ansoubeiq

sonopIod

|

-

DM EmmEmm
"B R B R EE R EEEREEET

)

M M m

i (e

i

2

I

mmm

IR BR

vi

‘Juspnis pue Jayoesy ayi yioq Aq panisdiad si suom ayy

Aem Aayy ui seousiayip pue senLe|iwis Ajpusp! 0} (Al@Anewwins pasn usym)
18yoea} 8y} WO} PaAIadal 3oeqpes) 8yl Yiim uoewojul sy} aledwod

Aew o ‘(Ajoniewlo) pasn uaym) iom Jisyl jo Aljenb ayp anoidwi o3 op

0} paau Asyy 1eym Ajnuepi 01 uonewosul eyl asn Aew syuspnis :asoding
‘|Ingasn Aenoiped

8le solgNI pue sisipPayd Som syl 1e Buiyoo| usym saulapinb

awos yim papirold aie spuspnis 4 1saq syuom ssadoid ay| MoK

“OM JIBY} JO sBssaudeam pue syibuails syl Jo Juawssasse aaldalqo
ue Bupjew pue >oeq Buipuels SJUSPNIS SOA|OAUI JUSWISSISSE }[85 18U

A Vel
anjewwns eanewso4 oansoubeiq

WURWr250 J12f

oM UMO Jiayi Je oo Aayy 1eyl Aem

SY} SWIOJUI UINY Ul YoIym eliayld Juswissasse Bulk|dde pue Buimaia wouy
syyoUsq Jemalnal 8y "panoidull 8q Aew 3iom Jiay} moy Inoge suonsebbns
aAI8281 Aew pue jiom aiay1 1noge suonssnb semsue pue uiejdxe 03
Ajjunpoddo ue Buiney wouly syyauag samainal 8y “(pemainal tsed ale
sjeusnol 3sow) 1S13UBIDS B JO YIOM Y] S|9POW pue 4aydes) Sy} Wol}

BWO0D Ajuo 10U paau yoeqgpes) 1ey) sadlojulal Buimainal 1oad :asodind

"MBIABI 113y} Ul DLIGNJ 10 1sIPPayd e Aq

papInb ale syuspnis JI [NJsS20NS 1S0W UBYO SI ssao0id siy| Juswaroidwi
10} suonsabbns yum Buoje swas|qoid 1o sasseusesm Buipnjoul ‘soeqpasy
SOAIB JoMBIAB] Y} PUE 3}IOM S,18UIOUR SUO Je Y0O| SJUSPNIS :MOH

SHOM S1USPNIS MO||8) B MBIASI PUR PUBLI |EDIILD B SE 108 0}
‘siied Ajjensn ‘sdnoub |jews ui Buiom SJUSPNIS SSA[OAUI MBIABI 1834 T1BUM

A

amjewwns aanewsod ansoubeiq |

M3IAD) J224



6l 1

W
"

‘ssaufoud Juspnis auIWIB1BP O} LSO
yuswssasse paaibe Buidojansp Buipn|oul — 3i0M Jo Jun 8y}
uBisep 03 senbea||0d yim Bunyom ioj seniunpoddo uepisuo)

41

‘Juawissasse Joad
10/pU. JUBLISSSSSE |85 1uapnIs 1o} saiiunuioddo Jepisuo)

§

MR
WO

‘(BuluJes| 10 Jajsuel) 91e11SUoWSP al) SIX81U0d Mau 0} —
(bui | JO 184 p a1 A

o

asays BuiA|dde Aq s||is sseooud pue s1deduod jo Aisisew :
D oy} eressuowWsp 03 saiiunuoddo Yyim syuspnis apinod i abued |n} ay) dojanap o3 syuapnis 403 saniunyoddo
i apinoid 03 saniaizoe buluies) yuapnis ubisag
‘Buiuies| ul deys areudoidde 1xau ayy 1oy spinb e m‘f,ﬂi
D se anlss ||Im Buluies| JuUspNls JO 8dUSPIAS Jey} ainsuj G i
“SJAOM JUBpPNIS i sawoaino buiuies)|
D uo >oeqpaeay Juanbaly 4oy seniunuoddo a1e10diooy| = ww papualul AUyl YIM s/)se) Juswssasse ubiy
s||13fs Bupuiyy Jepio-taybiy R
D 13PISUOD O} S}0B} 8DUBIDS PA1.|OS! JO JUBISSSSSe PUOASQ 00 |
1
"(fser uibaq siuspnis _ Sawo0aIno buluies| papuajul Ady Ayuap)
D a104oq duqnu e A|ddns 6°8) 1d1|dxe ee3d JuBWISSISSE SR [ (i wi
"s||js ssao0ud Jo pue sydeduod T

N

jo Buipueisispun Y30q ssasse 0} saijunuoddo apnpoy T (6002 3Yb11oIA 8 suibbipy) ,ubissp Aq Buipueisispun,

b il 1o ,ubissp piemydeq, se 01 paliajal si siy| -Buluies| Jilay) @1ei1sUOWaP

||p{s/Bulpuelsispun siessuowap o} saniunuoddo 1 0} op 0} padadxa ale syuspns Jeym 0} A|9sod parl aq ued Buiuies)

D a|di}nw sey Juspnis ay1 1eyl os sjse} Jo Alelien e spnjou| 5 _i pue Buiyoea) io} seibelens jo ubisep ay) ‘painseswl aq Ued 1Byl Moy
T Buluiwialep Usy) pue ules| 0} paoadxs ale syuapnis leym BuLispisuod

"1USUUSSSSSE SAITEWIWINS B _,\i 15414 A "sanIAI}OR 8SOU] UO SS920NS 0} Pes| 18y} seoualiadxa Buluies)

q

dojensp 01 pue ‘Buiules| sjuspnis Jo aduspire ajgeidasoe spinoid 1eyy
vi saflAlloe uonen|eas ubissp 0} siayoea) salinbai Buiyoesy |njssadong

“1un 241 Bunum 2J0)2g

pue aAljew.o} ‘'olisoubelp 104 (038 dUgNJ ‘soLeudS
uoowed) seIba}el}s JUBWISSASSE JO Jaquunu e 81eiodlodu|

‘||1s Jo Bulpuelsiapun JO [8A8| 1USLIND SIUSPNIS 843 Jo/pue
D suoindeduodsiw JoAodUN O} SySe} apn|du|

éloadse syl pasapisuod | aneH A ‘s|o0} Buiuueid Jaye,
! pue ,2.1049q, asay} 49pisuod o0} jnydjay ¥ puy Aew o
L. noA WOY-ao sanbiuyoa) juawssassy Buionoeid Qc
pue Buiojdx3 ayj 40 UOII03S NHIOM 4O LIUN & 40}

Hi JUBWISSasSYy ue|d, ay} puaixa pue poddns o)

JA] /0M JO 21UN © JOJ /1) HORYD JUaWsaIrY

*}40M JO Jiun
Bunsixa ue BuiAypow 10 Bulubisap uaym Juawssasse Jo syoadse
1Uno29e O1ul 3xe} 0} |00} Bujuueld e Se pasnh aq ued 1si| ¥oaYyo siyl

un a2y Bunum Jayy

ZHJjom jo jiun o Joj
) JU2Wsr270 UDYD 1f2Q 2M UDD MOH

MARMARRR



Toy Cars

Sam rolled his toy car down a ramp like this.

book

\ wup ' foor
b | R

LT T T T T T T T L T T TITITI T TITITD

Cmme T T R e

ruler
Sam changed the number of books under the end of the ramp. The car travelled different distances. He measured these
distances and recorded them in this table.

Number of books Distance the car rolled (cm)
1 15
2 27
3 35
Ql. What question was Sam investigating?

Q2. Plot a graph to display Sam’s results

Q3. What happened when Sam used more books? Explain why this happened.
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Q4. How could Sam have improved his investigation? .

Q5. Sam just let the car go at the top of the ramp. What forces are acting on the car and cause it to move and then
stop?

Sam noticed that when the ramp was placed on the carpet or a polished wooden floor the car rolled different distances.

He measured how far the car went in each case and he wrote the numbers on a piece of paper.

31 cm

Unfortunately he forgot to say which was which!

Q6. Write the numbers in the correct place in the table. Explain your choice on the lines below the table.

Surface Distance the car rolled

Carpet

Polished wooden floor

Q7. Explain how Sam would need to conduct his investigation of the effect of floor
type on distance travelled so that it would be a fair test?
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Seeds
A class of Year 6 students were investigating a question about germination of seeds:
What happens to the number of seeds that germinate when the saltiness of the water is increased?

Q1. Name the two variables in this investigation.

Three groups of children placed soil in empty margarine containers, planted 20 seeds in each container, and the seeds
were either watered with tap water or salty water. After two weeks, the number of seeds that had sprouted in each
container was counted. Sally recorded the results on a scrap of paper.

Sally’s group  tap water 15 sprouted, salty water 5 sprouted
Rob’s group  tap water 17 sprouted, salty water 4 sprouted

Mary’s group tap water 13 sprouted, salty water 6 sprouted

Q2. Draw a table and display the results in the table.

Q3. Plot a graph to display these results.

Q4. What is your conclusion for this experiment?
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Marking Scheme
Task 1: Toy cars
Q1

Score 1: What happens to the distance travelled by the car when the number of books is increased? (4 Planning)
or What effect does changing the number of books have on the distance travelled by the car? (4 Planning)

Q2

Score 3: Plots line graph, with ‘Distance travelled” on vertical axis, and accurate plotting and title and axis labels (4

Processing)
Score 2: Plots line graph with either variables on wrong axes or some problems with accuracy of plotting or titles and

labels
Score 1: Plots an accurate bar graph (3 Processing)

Q3.

Score 3: When he had more books it went further because has more (potential) energy and so it went faster by the end

of the ramp and took more time to be stopped by frictional force (5 Conceptual)
Score 2: When he had more books it went further because it had more energy/started higher up (4 Conceptual)

Score 1: More books makes it go further (3 Conceptual)

Q4.

Score 2: Conducted repeat trails and calculated an average to get more reliable results (4 Conducting/ 5 Evaluating)
Score 1: Made more measurements (4 Evaluating)

Qs.
Score 2: gravity pulling down and friction slowing the car (5 Conceptual)

Score 1: gravity or friction (4 Conceptual)

Q6.
Surface Distance the car rolled
Carpet 22cm
Polished wooden floor 31lcm

Score 3: Correct placement and because the carpet has more frictional force opposing movement it stops faster and thus

travels less distance (5 Conceptual)
Score 2: Correct placement and because the carpet has more friction (4 Conceptual)

Score 1: Correct placement and because the carpet stops it faster (3 Conceptual)

Q7.

Score 3: Use the same ramp, use the same car and use the same number of books for each floor type (5 Planning)

Score 2: Keeps two variables the same (4 Planning)
Score 1: Keeps one variable the same (4 Planning)

Task 2: Seeds
QL. .

Score 2: Saltiness of water; number of seeds that germinate (4 Planning
Score 1: Names one correct variable from the question (3 Planning)

Q2.
Group Number of seeds that sprouted
Tap water Salty water
Sally 15 5
Rob 17 4
Mary 13 6
Average 15 5
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Score 2: Structured table including average values (4 Processing)
Score 1: Structured table without averages (3 Processing)

Q3.

Score 2: Plots a bar graph of water type against number of seeds germinated showing only average values (4

Processing)
Score 1: Plots a bar graph showing results for each group (3 Processing)

Q4.

Score 3: On average 5 of 20 seeds germinate in salty water compared with 15 of 20 seeds in tap water. The presence of
salt in water reduces the number of seeds that germinate. The salt may have a toxic affect on the seeds or may reduce
the uptake of water by the seeds. (5 Processing)

Score 2: Any two of the three points above (4 processing)

Score 1: Less seeds germinated in the salty water (3 processing)

Question Level 1 Level 2 Level 3 Level 4 Level 5
Task 1

1 1D

2 2 (I) 30D

3 1(C) 2 (C) 3(C)
4 1 (D) 2 (D
5 1(0) 20
6 1(©) 2 (0 3 (0)
7 2 (D 3D
Task 2

1 1) 2D

2 1) 2

3 1(D) 2 (D

4 1@ 2D 3
Totals 8 20 16

The maximum possible score on this test is 26

Assumption: A person at a given Level would be expected to succeed on half of the items at that Level and on all items
at lower levels.

Based on this:
A person at Level 3 would be expected to score 4-8/26
A person at Level 4 would be expected to score 14-20/26

A person at level 5 would be expected to score 23-26/26
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