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Introduction

The main aim of the project was to describe a series of important numerical con-
cepts relevant to children’s learning in the primary school. The progression thus
suggested would be matched with assessment procedures and questions which
could be used by class teachers to diagnose children’s learning and their errors. The
aim is to help teachers match their teaching to the child’s knowledge. The intention is
to discover performance in mathematics and some signs of understanding may be
hidden by poor reading skills.

The four educators met and scrutinised the Number syllabus for each country,
together with descriptions of expectations of learning in Primary Number by young
children in five other countries. It was apparent that the curriculum for each of the
project countries was very full of content matter and that in the first four grades the
pupils were expected to learn the four operations and to apply them to larger and
larger numbers. There was a tacit assumption that the fundamental concepts would
be in place and the move from tens to hundreds and then thousands would be a
smooth transition. Taking just statements which referred to whole numbers and which
were common to all three curricula we have put together the table which occurs in
the Appendix. The curriculum of each country was stated in terms of the grade for
which it was intended. The table in the Appendix therefore keeps this format but the
tests and the progression discussed here are not necessarily tied to grades. The
table does not contain all the number work in the curriculum, but only the part deal-
ing with whole numbers.

The duration of the project allowed less than a year for testing and collecting data so
an attempt was made to split a grade’s curriculum into three parts in the belief that
the class being asked to do the questions would already have been taught the con-
tent matter they contained. In Malawi and Zambia two parts of the assessment were
given six months into the school year and the last which assessed the Number work
intended for the end of the school year was given to the grade above. It was there-
fore expected that the mathematics they contained would have been covered by the
teacher. In Ghana the three tests were spread throughout the school year.

Mathematics

In most countries the primary school curriculum includes the study of mathematics.
This study only investigated a small part of the mathematics considered suitable for
pupils in grades 1 to 4. No attempt was made to assess Measurement or Geometry.
Only ‘Whole Numbers’ were investigated and non-whole numbers such as Fractions
and Decimals were omitted. This does not mean that the other aspects are unimpor-
tant, simply that this project investigated a limited section of mathematics. For the
purpose of this study we deal with “familiarity with whole numbers and operations
upon them’.
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The government curriculum usually lists the content matter to be taught and does
not emphasise the relative levels of difficulty. School mathematics involves facts,
skills, strategies and problem solving. Facts do not need interpretation but do need
memorising so that they can be produced when needed. The number bonds for addi-
tion of numbers less than ten are facts. Skills or procedural moves are taught and
rehearsed and the teacher expects the child to produce the required routine when
needed. For example children are taught a routine for doing addition questions when
set out in a particular format. They are expected to remember the routine and not
need further teaching. Strategies are not rehearsed and require the learner to make
decisions on what facts and skills to use in a situation [which might be familiar]. In
true problem solving the situation is likely to be unfamiliar and the learner must
extract the mathematics before deciding on a strategy for solution. Real life problems
do not come already labelled as requiring addition or multiplication. The project has
done little work on problem solving as these appear seldom in the stated primary
school work.

Primary school number work is important because most of subsequent mathematics
relies upon a fluency and confidence in the use of number. It is therefore extremely
important that time should be spent to consolidate each step and process in the
learning of number.

Representation 

Most children are unable to read when they start full-time schooling. Their Number
work might start with the handling of objects, seeds, stones, bottle tops or manufac-
tured apparatus. These tactile experiences can be recorded by words, symbols or
pictures. Graphs and tables follow. Mathematical words have precise meanings and
some, especially counting words are taught before they can be read by the student.
It must be remembered that the child is a new learner and as such is reliant on
being given accurate and understandable information by the teacher. The assess-
ment procedures suggested here are often oral on the part of the teacher whilst the
child might be expected to furnish the answer by displaying an array of objects or by
pointing to a card. It is not expected that the child can read until at least grade four
and even then the teacher may read out the questions if they think this desirable.

Assessment Procedures

A teacher needs to know how much mathematics the children understand if she/he
is to plan the most effective way of proceeding. Therefore assessment is needed, not
only of content to obtain the correct answer but also of increasingly sophisticated
strategies. Children may be very restricted if their only Number strategies depend on
the naive counting methods they used when very young. In order to diagnose mis-
conceptions the teacher of the early grades needs to question the pupils orally using
items that reveal inaccuracies. The child’s reply must be recorded in some way.
Interviews for assessment are opportunities for the child to talk rather than for the
teacher to explain. The child needs time to set out his argument or to display his
answer.
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The testing instruments are:-

1. Interview questions with a record sheet for the teacher to write the child’s answer.
Both correct, incorrect answers and various methods the children use can be
coded if the teacher wants a record of the whole class.

2. Test papers read out by the teacher and answers recorded on a printed sheet by
the child.

3. Written test papers for those children who can read. Although the teacher should
read out the questions if there is a problem in understanding.

4. Some children may be unfamiliar with a printed test paper. The teacher may need
to discuss with the class how the paper is to be completed.

5. It is important that the pupils understand the task. It might need translation into
another language or terms may need explanation. The translation / explanation
must not provide prompts and should keep close to the original meaning

Progression

The progression of stages was agreed after the testing had taken place. It is includ-
ed in the Appendix. Some topics which had appeared in tests for a certain grade had
been far too difficult for the children in the three samples and so were moved to a
later stage. The teacher should not expect Stage 2 to contain all the number con-
cepts of the Grade 2 syllabus etc. The tests can be spaced throughout the school
year to reflect what has been taught.

The assessment items for use in the first four grades are listed in four groups but
they should not be regarded as only attached to each of the grades. No age level is
given as in one grade there may be pupils of many ages. Grade 1 is regarded as the
phase in which they start full time schooling.

Administration of the Tests

The children should be told that the tests/tasks are being given so that the teacher
can obtain information to help them learn mathematics. The questions are not to
catch them out and it should be clear what is being asked. The interviews particular-
ly should be carried out in a relaxed, non-threatening environment. The pupils will
need space in which they can write comfortably.

If the language used in the questions is unfamiliar to the pupils, the teacher may use
expressions more frequently used in their class room BUT the meaning should not
be changed. If the questions need to be translated into a local language, care must
be taken that the task still tests the same thing, for example ‘difference’ should be
translated into a similar expression and not into ‘take away’ which is another aspect
of subtraction.
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It is important to keep a record of the child’s responses and where gaps in knowl-
edge appear. Total marks for a paper are not as useful as the knowledge that ‘place
value’ has not been understood. The class list will then show how many pupils seem
to lack this understanding. There are questions which have two or three correct
answers. The pupils might consider mathematics questions require just one
response, so they should be encouraged to give as much information as they can.
Diagrams may need to be explained as well as the layout of the questions.

Starting Number

In a first grade class there will be children who have been to a pre-school, some who
have learned something about Number from siblings or parents and others who have
had no mathematical experience. Counting is likely to be the first Number experience
they have. The curriculum in each of the three project countries starts with counting,
using English words for the numbers.

Counting

The crucial features of counting are:

a. The names [one, two, three...] belong in a particular order
b. To count a collection a number name is attached to each object. There is a name

for each object and every name has an object.
c. The number of objects in a set is the last name in the counting sequence just

used.

Initially the child may need to touch each object as the name is said, later counting
might be done silently or by touching fingers.

How Many
a. The question ‘How many?’ can be answered by counting a set or if a small num-

ber is involved the total might be recognised immediately.
b. ‘Are there as many as?’ requires the comparison of two numbers or two sets of

objects. It can be answered by matching the objects in the two sets one to one, by
counting or by using number recognition. Equality occurs when the matching one
to one leaves no object unmatched. The sameness is not influenced by the posi-
tion of the objects.

c. ‘How many more’ seemed to be very difficult for the Zambian children. The ques-
tion can be answered by matching two sets and by counting the difference or
increasing the lesser until equality is achieved.

Recording

In grade 1 it is unlikely that the child can read, so the teaching of Number has to rely
on objects, diagrams, said words and symbols. The symbols for numbers up to ten
can be written to record how many. Each symbol represents a unique number.
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Assessment Instruments

Stage One

Counting. The teacher interviews 1-1 and records as much information as she needs
but at least according to the report sheet provided. The concepts being tested are:
more than, less than, matching, number names, symbols, counting and order.

Initially there are objects the child can touch, he may say the number names out
loud or to himself. He may keep a record on his fingers. In Stage1 part A the teacher
can record what methods the child uses for a correct response as well as the ways
in which error occurs. There are no numbers over ten. In Part B number names for
collections of more than ten are used BUT they are not written in symbols as this
would involve the concept of place value. Diagrams are provided for the sets, so
there are no objects to be touched and moved

Besides making the numbers involved in the questions larger we are also looking for
the child to be using increasingly sophisticated strategies. In Part B question 5, the
sum of 5 and 3 is required and the question is posed with just the symbols. If the
child cannot answer, the strips of stamps may be turned over to show the stamps
and these can then be counted. The counting can also be more advanced .The child
may start from 1 and count everything or he may assume the size of one set and
count on, saying 6,7,8 to find the total. Even more advanced is the knowledge of the
addition bonds when counting is not needed. Hence different codes are assigned for
different methods of obtaining a correct answer. In teaching the intention is to lay a
good foundation of knowledge and to encourage the child to move towards the most
efficient way of working.

By the end of Part B we have expressions written entirely in symbols. It is important
that the child can interpret these and say what they mean. The translation of number
sentences into words and vice versa is important, if the child is not taught to do this
he is left manipulating meaningless symbols.

The third part of Stage1 is a test paper composed of diagrams, the teacher
describes orally what needs to be done. This can be carried out with the whole class
as long as there are enough papers. Each question should be read and the child
allowed enough time to complete what he can do before the next question is read
out. To record the codes which are provided a class list is needed. The codes are
assigned to correct answers and to certain incorrect ones. When addition is carried
out by the child rather than the subtraction required and vice versa, a code is
assigned. Children who always do addition no matter what the operation may not
know of another operation. If the code is occurring often in the class there may be a
case for re-teaching.

Addition Sums 

Stage 1 ends with addition and subtraction to ten, with the questions written in a par-
ticular style. The teacher should note those children who are responding to the style
but cannot translate the number sentence into words. They will be unable to use the
rule if they do not know what it means.
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Larger Numbers

The first experiences in school mathematics are usually concerned with finding the
number of objects in a set. The numbers get larger as the child progresses through
school and the child needs increasingly sophisticated methods of dealing with them.
We have used words for numbers over ten but they have not been written. The next
big step in Number is the writing of numbers using only ten digits but giving signifi-
cance to how they are placed. This is a big step and is not easy. Children need
experience in splitting collections into tens and then recording the total in terms of
tens and ones [units]. The work might start with objects and then diagrams which
show strips or bundles of ten. The aim is to deal with a bundle of ten in its own right
so counting the number in a bundle every time is not sufficient. Earlier results
showed children had great difficulty in interpreting diagrams. How to interpret dia-
grams needs teaching. Knowing addition bonds to make ten enables the child to
move on from counting to quicker ways of working.

Stage Two

The assessment suggested for the first steps in Place Value is again done by 1-1
interviews, firstly with objects and then with diagrams, always moving towards the
child being able to record an amount with two digits in the correct order. The teacher
should be alert to reversals when the ten digit and the ones digit are put in the
wrong order. e.g. 47 instead of 74. The second part of the assessment is a paper in
which the questions are read out and the child responds by writing. Addition bonds
to make ten are tested. The child is expected to search for more than one answer.

Stage 2 Part B tests the translation of diagrams showing bundles of ten into symbols
put in a familiar format. This skill of translation needs teaching. Addition and subtrac-
tion are done where there is no need to regroup or decompose bundles of ten. The
expression used to denote subtraction is ‘take away’ and the amount to be taken is in
the form of an instruction and not shown in the diagram of bundles. The second part
of the assessment is the completion of addition questions set out in a familiar format.
None of the columns add up to ten or more.

Part C extends the theme of addition and subtraction but tests the ‘difference’ mean-
ing of subtraction. The test is read out by the teacher but initially diagrams are
provided so that the difference can be found from matching bundles and singles. The
words ‘take away’ are not appropriate in the ‘difference’ situation as nothing is
removed. The addition questions are in the usual format and include two from part B.
Zero also appears. If the success rate drops when zero occurs then there are chil-
dren who do not realise the particular properties of zero. When added to any number
it does not increase that number. Any number subtracted from itself results in zero.
Addition and subtraction are inverse operations and a number sentence involving
one operation can be rewritten as one using the other.
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Stage Three

The Number work contained in Stage 3 part A involves multiplication which although
it appears in the syllabus may not have been taught by the end of grade 2. The test
provided therefore should not be given to pupils until they have been introduced to
the relevant aspects of this new operation. Two meanings of multiplication are used.
Repeated addition is one of them but the other is a number of equal sized groups
the total of which can be written as a multiplication. This latter meaning links more
closely to division, which is usually introduced as a question of how many groups of
a certain size can be obtained from a certain amount. The child is also asked to
translate a situation into a number expression.

Stage 3 in Number assumes that the routines for addition and subtraction of two digit
numbers where no decomposition or regrouping is required are used successfully by
the pupil. The move in complexity is to the same routines but with a need to deal
with the tens by breaking them down. There is also the introduction of hundreds. The
assessment in Stage 3 Part B provides the means of checking that ideas met earlier
are part of the child’s repertoire of skills. The teacher is still asked to read out the
questions although many are printed on the paper given to the pupil. Questions 1 to
5 deal with earlier work. If a child gets these incorrect then trying to introduce more
complicated Number work is doomed to failure.

Some of the subtraction questions require decomposition i.e. the number on the top
line is broken down (or decomposed) so that it has the same value but is in a more
convenient form. Do not use the word ‘borrow’ since this is incorrect, the number on
the top is made up of tens and ones which belong together. There is no borrowing
and no paying back. The numbers are simply reformed in a more convenient form.
The codes provided for the marking include one for the common error of always sub-
tracting the smaller digit, no matter if it is in the number to be subtracted or not e.g
those who write 

32
- 17

25

Children who do this do not understand that digits in the tens and one places and on
the same line, belong together. Nor do they have the routine for subtraction at their
fingertips except in the case of numbers less than ten. Question 7 tests two impor-
tant number properties: a] A number subtracted from itself results in zero and b]
Addition can be carried out in any order so the numbers given can be rearranged to
make tens. Hundreds need to be introduced with as much care as tens. The relation-
ship between adjacent columns in a written number is very important. The pictures
show a square of 100 units. The child should be able to accept the hundred as an
entity and not need to count them all each time the picture occurs. The teacher is
asked to read out numbers which the child should record with the digits in the cor-
rect places not just tagged onto each other.
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Part C in Stage 3 extends the range of numbers to thousands but you may find this
is too early and that the pupil is not yet working efficiently with HTU. There are two
questions on the test paper which need the child to know the meaning of thousands
though not to use them. The teacher may read the questions one at a time although
they are all printed. Children who need to write down question 1 in the familiar for-
mat need more work on tens and in reading number sentences [translating them into
words]. Each of the parts only needs a change of digit in one column and an ability
to count in tens. The three digit addition requires no rearrangement and simply
employs single digit addition and subtraction. Two questions return to the meaning of
multiplication met earlier. If they are badly done then the meaning of the symbol has
not been retained. There is a question on ordering three digit numbers. Question 9
has two correct answers.

The Part D assessment is closely tied to the familiar routines and format. The ques-
tions involve larger numbers and it is important to put the digits in the correct
columns, however the calculations require only one decomposition and mostly need
only bonds up to ten applied a number of times. The errors of applying the wrong
operation and of subtracting the smaller digit are coded. Two multiplication questions
can be done by dealing with the tens and ones separately The last question sets a
situation and the pupil is asked which operation would need to be carried out for the
solution. The child needs to know the meaning of ‘difference’. In the coding scheme
the subtraction statement written correctly and, as if order did not matter, are both
coded. Many children think subtraction can be done in any order. Of the four opera-
tions, addition and multiplication of two numbers can be done in either order but in
division and subtraction the order matters.

Stage Four

By now the child has been introduced to numbers up to thousands, and the opera-
tions of addition and subtraction with numbers that large. In most schools the work
will have been mainly computations when the question has been presented in a
familiar format. The assessment up to now has avoided complexities requiring
decomposition in more than one column. Also we have not tested the pupil’s under-
standing of the relationship between columns. For example can the child write the
number 25 hundred in the correct columns or will he put 25 in the H column? In
Stage 4 Part A we assess the child’s knowledge of the number system and place
value. If the class finds these questions very difficult the teacher needs to check that
these aspects have been taught and perhaps postpone testing until a later stage.
Additions and subtractions are varied, some require exchanging. Check that the child
is not simply able to deal with two digits in a question and note those who are still
subtracting the smaller digit from the larger inappropriately. The only reference to
multiplication and division is in the context of sharing a two digit number by a num-
ber less than ten.
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In Part B we return to multiplication and division written in a familiar format, no
remainders are involved. The whole number system used has been dependent on
ten and in this test increasing by a factor of ten or by adding ten are tested. It is very
easy for a teacher to describe multiplying by ten as ‘adding zero’. This is incorrect.
The child knows that adding zero to any number does not change it and here is a
teacher saying that making it ten times larger does not change it. Multiplication and
division are inverses and the child can use knowledge of one to solve questions
using the other.

By the end of the tests used in Stage 4 the children in the three countries who tried
the tests were finding the questions very difficult. They were in grades four and five.
There were still many topics in the syllabus which did not appear in the assess-
ments. The questions asked have been linked to the type of teaching the pupils are
likely to receive and many of the questions will be familiar. What has been lacking is
a feeling for number which allows a confidence in using numbers without being
reliant on memory of routines which may not be understood. The following is a list of
topics with some examples which appeared to fit naturally within Stage 4 and within
the curriculum but which were too difficult for the trial samples.

Important Harder Topics

These topics were difficult for each sample of the 4th grade and even for those of
Grade 5 who were tested.

1. Putting digits in the correct columns when there is a gap or other complexity e.g.
Write 75 tens and 3

Th        H        T        U

2. Multiplication and division by a 2 digit number e.g.

324 27  540
x 52

3. More than one operation e.g.

27 ÷ 3 = x 3

4. Flexibility with tens e.g.

10 sets of six is the same as six sets of 10 i.e. 60

5. Word problems.
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The Use of a Diagnostic Test

A diagnostic test is used to diagnose children’s understanding, errors they make and
strategies they employ to find an answer. The only reason for doing this work is in
order that the teacher then acts on this information. Errors children make reveal their
level of understanding and give a clue for where the teacher should start working
with that child. Leaving a hole in a pupil’s knowledge and understanding just leads to
further errors later. If most of the pupils in the class omit a question or get it wrong
then the topic needs to be taught again but not necessarily in the same way. If the
pupils did not understand the first time perhaps it was because the pre requisite ear-
lier knowledge was not in place so he/she had no base on which to build. The
teacher needs to check what the pupils do know and build on that.
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GRADE 4 CONTENTS OF SYLLABUS

The Grade 4 syllabus from Ghana, Malawi and Zambia tend to take the previously
introduced topics and just introduce bigger numbers. A great many Number
Concepts have been introduced in these four years of school.

(Remaining from GR.3 are Factors, Linking multiplication and division and more
number sense. These have not been tested in GR.3)

Emphasis on same operations but bigger numbers (even 10 or 100 thousand).
Numbers to be put in correct columns. Reading and writing large numbers. Value of
the place in a written number.

Multiplication by 10

+, x, div., - with bigger numbers.

? Relationship among columns

Long division stated but we do not seem to have division by 10 (KH puts on restric-
tion of x by no numbers beyond 2 digits, division by single digit with no remainder
when in algorithm form).
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Stage One Progression

Numbers less than 10

Objects. Matching two sets. As many as.

Counting objects. Using words (English) in correct order. Matching object to word
(touching).

How many? Last name in count is answer to ‘how many’. Position relative to other
numbers.

Number symbols 1-9 matched with a set of objects.

Writing symbols.

Expression for addition, solved by counting.

Subtraction as removal, solved by counting.

Numbers more than 10 as well

Counting to 20 or 30 (not recording) orally. Matching names to objects.

How many more has one set than another (oral).

How many altogether from 2 sets (oral).

More than. Using numerals and also objects (not less than ten).

Symbolic. Expression for addition. Knowing number bonds.

Symbolic. Expression for subtraction. Knowing bonds.

Addition and subtraction in formal format nos < 10.

Ordinal numbers less than ten.
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Stage Two Progression

Importance of Ten

Object in set. What is ten more than this number?

Addition Bonds of Ten

Regarding ten objects as an entity (bundles etc) [Diagrams and materials]

Counting in tens – up to 90

Writing numbers over 10 (Place Value)

Matching symbols (>10) to set of objects

Ten more than in symbols

Addition of two digit numbers using diagrams, materials – move to symbols. (no
regrouping in symbolic form)

Addition 2 digits algorithmic format (no regrouping)

Subtraction as difference

Subtraction 2 digit nos., algorithmic format (no decomposition)

Addition and subtraction are inverses of each other

Subtraction as “how many more do I need?”
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Stage Three Progression

How many groups in an array, using verb ‘to share’.

Multiplication as an array.

Writing a multiplication expression from a picture (numbers less than ten).

Multiplication from repeated addition.

Importance of zero and its properties (0 + n = n,   n – n = 0,   n – 0 = n).

Addition of string of single digit nos. Order does not matter.

Addition / subtraction algorithm 2 digit nos. with re-grouping and decomposition.

Introduction of Hundred. Writing H T U numbers from words read out and from 
diagrams.

Ordering H T U numbers.

Algorithmic addition 3 digit nos. – no regrouping

Algorithmic subtraction 3 digit nos. – no regrouping.

Multiplication of 1 ten and n units by single digit no.

Writing expression from diagrams.

Writing thousand.

Putting Th H T U in correct columns.

Addition and subtraction Th H T U with no re-grouping.

Multiplication 2 digits by single digit (symbolic).

Division 2 digit by single digit (part of multiplication table).

Bold lines separating topics denote a large increase in difficulty.
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Stage Four Progression

Relationship amongst columns in 3 digit nos.

Ordering numbers with 3 or 4 digits.

Addition and subtraction 3 digit numbers with regrouping (algorithmic format).

Addition and subtraction 4 digit numbers with regrouping (algorithmic format).

Division of 3 digit nos. by single digit. No remainder.

Multiply by 10. Two or 3 digit nos.

Division by 10. Two or 3 digit nos.

Different sorts of numbers:- Even / odds, factors.

Relationship between multiplication and division.

There are more Number concepts (still within whole numbers) which occur in the
Grade 4 syllabus and which were tested by the questions used in the research. BUT
they were all too difficult for the children in our Zambian and Ghanaian samples
(even at Grade 5).
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Stage 1 Task - Part A

26

(TXLSPHQW� � ERWWOH�WRSV����VHHGV��� EHDGV��&DUGV�SULQWHG �� ��

�� 7HDFKHU�VHWV�RXW�� ERWWOH�WRSV�DQG�VHYHQ�VHHGV�SUHIHUDEO\�RI�WKH�VDPH�VL]H�

7HDFKHU DVNV

D� $UH�WKHUH DV�PDQ\�VHHGV�DV�WKHUH DUH ERWWOH�WRSV"
E� :KLFK�VHW�KDV�PRVW"��:K\"
F� 3XW�PRUH LQ�WKH JURXS�WKDW�KDV�OHVV�WR PDNH�WKH�WZR DPRXQWV�WKH�VDPH�

>1RWH ZH KDYH QRW�XVHG QXPEHU��RU KRZ PDQ\@�

���7HDFKHU�VKRZV�D�FDUG ZLWK ZULWWHQ RQ LW���7HDFKHU DVNV

D� :KDW�QXPEHU LV�WKLV"
E� 6KRZ PH�WKDW�QXPEHU RI�ILQJHUV

���6KRZV

D� :KDW�QXPEHU LV�WKLV"
E� *LYH PH�WKDW�QXPEHU RI�ERWWOH�WRSV

���7HDFKHU SXWV�ILYH EHDGV�RQ�WKH�WDEOH�

D� +RZ PDQ\�EHDGV�DUH�WKHUH"
E� &DQ�\RX ZULWH�WKDW�QXPEHU�IRU PH"
F� 7HDFKHU SXWV�� EHDGV�GRZQ���+RZ PDQ\�EHDGV�DUH�WKHUH"

���7HDFKHU SXWV�� EHDGV�GRZQ�
D� +RZ PDQ\�EHDGV�DUH�WKHUH"
E� �,I�FRUUHFW��:KDW�QXPEHU�FRPHV�MXVW�EHIRUH �"
F� :KDW�FRPHV�MXVW�DIWHU �"

���

���



Stage 1 Task - Part B

27

(TXLSPHQW� &DUGV��VWDPSV�

�� 7HDFKHU�VHWV�RXW��� ERWWOH�WRSV�LQ�IURQW�RI�FKLOG DQG DVNV�KLP�WR�WHOO KHU KRZ PDQ\�WKHUH
DUH�

�� 7HDFKHU�VKRZV�WZR�FDUGV�HDFK RI�ZKLFK KDV�OHVV�WKDQ�WHQ REMHFWV���6KH DVNV�D��KRZ
PDQ\�LQ�WKLV�VHW" E��KRZ PDQ\�LQ�WKLV"�F��KRZ PDQ\�PRUH LQ�WKLV�RQH�WKDQ�WKDW�RQH"

�� 7HDFKHU�VKRZV�WZR�FDUGV��HDFK�VKRZV�D�VHW�RI�REMHFWV��RYHU ������³2QH�VHW�KDV�PRUH
WKDQ�WKH RWKHU��+RZ PDQ\�PRUH KDV�WKH ODUJHU�VHW"´

��

+RZ PDQ\�DUH�WKHUH DOWRJHWKHU"

�� 7HDFKHU�VKRZV�WZR�VWULSV�RI�µVWDPSV¶�

D� SODFHV�WKHP HQG�WR HQG DQG TXLFNO\�WXUQV�WKHP RYHU�VR�WKDW�WKH�FKLOG�VHHV

+RZ PDQ\�VWDPSV�GR�,�KDYH"

�,I�FKLOG XQDEOH�WR UHVSRQG��7HDFKHU�VD\V� 6KDOO�,�WXUQ RYHU�WKH�VWULSV�VR�WKDW�\RX
FDQ�VHH�WKH�VWDPSV" � 7KLV�HQDEOHV�WKH�FKLOG�WR�FRXQW�VTXDUHV��

E� 7HDFKHU�VD\V� ZULWH D QXPEHU�VHQWHQFH�WR�VKRZ ZKDW�\RX KDYH GRQH ���>7KH
LQWHQWLRQ LV�WR UHFRUG LQ�V\PEROV��WKH�WHDFKHU PD\�XVH DQ\�H[SUHVVLRQV�IDPLOLDU�WR
WKH�FKLOG@�

�� :KDW�LV�WKH DQVZHU�WR�WKHVH DGGLWLRQV" �1HHGV�FDUGV��

D� ������ F� �����
E� ������ G� �����

� �
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7HDFKHU UHDGV�RXW�TXHVWLRQV�

&KLOGUHQ KDYH�WHVW�SDSHU�
)DPLOLDU ZRUGV�PD\�EH XVHG EXW�QRW�SURPSWV�

�D� 3XW�D�FURVV�RQ�WKH�WKLUG SHUVRQ LQ�WKH OLQH �IURP�WKH GRRU��

�E� 'UDZ D ULQJ URXQG�WKH�VL[WK SHUVRQ�IURP�WKH GRRU�

�� -RKQ KDV���VKHOOV�DQG 0DU\�KDV���VKHOOV�

+RZ PDQ\�PRUH�VKHOOV�GRHV�-RKQ KDYH"

�� 5R\�KDV���FDNHV��D GRJ�VWHDOV�VRPH��5R\�KDV���FDNHV�OHIW�

+RZ PDQ\�GLG�WKH GRJ�VWHDO"

� � �� 7U\�WKHVH TXHVWLRQV�

�� 7KH�FLUFOH LV�LQ�ILIWK SODFH�IURP�WKH OLQH�

'UDZ LQ�WKH�FLUFOHV�WKDW�DUH LQ�IURQW�RI�LW�
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��

��

� �

��

�� � � �  �� � �  

�� � � �  �� �  ��

��

��

� � �  
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&KLOG�VWLOO�FDQQRW UHDG���6RPH�LQWHUYLHZ��VRPH�SDSHU��PDLQO\ WHDFKHU UHDGV��FKLOG
UHFRUGV�

�� ,QWHUYLHZ���7HDFKHU SXWV�D ERZO RI�EXWWRQV��DW�OHDVW���� DQG DVNV�WKH�FKLOG�WR�

D� &RXQW�KRZ PDQ\�WKHUH DUH�
E� 7HDFKHU DVNV�µ:KDW�LV�WKH QXPEHU�WHQ PRUH�WKDQ�WKDW¶�
F� :KDW�LV�WKH QXPEHU�WHQ OHVV�WKDQ�WKH QXPEHU RI�EXWWRQV�

�� ,QWHUYLHZ����0DWHULDO�FDUGV�ZLWK�WHQ REMHFWV��RWKHUV�ZLWK OHVV�WKDQ ������7HDFKHU
VKRZV���FDUGV��HDFK KDV�DQ DUUD\�RI�WHQ REMHFWV���7HDFKHU DVNV�

D� +RZ PDQ\�DOWRJHWKHU RQ�WKHVH�FDUGV"
E� :ULWH GRZQ�WKDW�QXPEHU�
F� 1RZ KHUH LV�DQRWKHU�WKUHH RQ�WKLV�FDUG���+RZ PDQ\�DOWRJHWKHU QRZ"
G� :ULWH GRZQ�WKDW�QXPEHU�

�� ,QWHUYLHZ���7HDFKHU XVHV�VDPH�FDUGV�DV�LQ ��� DQG�VRPH PRUH���3XWV�WKHP RQ�WKH
WDEOH�

D� &DQ�\RX�FROOHFW�WRJHWKHU�FDUGV�WR�VKRZ ��"
E� :ULWH GRZQ�WKDW�QXPEHU�
F� 6KRZ PH�WKH�FDUGV�WKDW�PDWFK�WKLV�QXPEHU �ZULWWHQ� ���

7(67�3$3(5

7HDFKHU UHDGV�RXW�TXHVWLRQV

�� :ULWH GRZQ�WKH QXPEHU�VKRZQ LQ�WKH SLFWXUH�

�D� :KDW�QXPEHU LV�VKRZQ KHUH"

�E� +RZ PDQ\�PRUH GR�\RX QHHG�WR PDNH ��"

:ULWH�WKDW�QXPEHU RQ�WKH OLQH XQGHUQHDWK�

�� 'UDZ OLQHV�EHWZHHQ SDLUV�RI�FDUGV�ZKLFK PDNH�WHQ

(TXLSPHQW� &DUGV��EXWWRQV�
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��

�D�

�E� ���������������������

��

� � � � � �
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7HDFKHU UHDGV�RXW�TXHVWLRQV

8VH ZRUGV�FKLOGUHQ ZLOO XQGHUVWDQG��ZLWKRXW�DOWHULQJ PHDQLQJ��%87�QR SURPSWV�

�� 2Q�\RXU SDSHU�\RX�FDQ�VHH SLFWXUHV�RI�WZR JURXSV�RI�VWLFNV��VRPH DUH LQ
EXQGOHV�RI�WHQ DQG�WKHUH DUH�VRPH H[WUD�VWLFNV��7KH�WRS DQG ERWWRP�VHWV�DUH SXW
WRJHWKHU�

'UDZ D ULQJ DURXQG�WKH ORRVH�VWLFNV�ZKLFK PDNH�WHQ��6KRZ�WKH�VXP XQGHU�WKH
78 KHDGLQJ DQG�WKHQ DGG�

�� 5HSHDW�DERYH�

�� )URP�WKH EXQGOHV�RI�WHQ DQG H[WUD�VWLFNV�WDNH DZD\�D EXQGOH RI�WHQ DQG�WZR
VWLFNV��UHSHDW��

� 6KRZ ZKDW�\RX KDYH GRQH XVLQJ�WKH�78 KHDGLQJ�

�� 5HSHDW�DERYH�

� � �� 'R�WKH�IRXU TXHVWLRQV�VKRZQ�
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��

��

��

��

�� 7�8
� �

����

�� 7�8
� �

�����

�� 7�8
� �

�����

�� 7�8
� �

�����

�7������8

�7������8

�7������8

�7������8
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7HDFKHU UHDGV�RXW�TXHVWLRQV�

8VH ZRUGV�FKLOGUHQ ZLOO XQGHUVWDQG ZLWKRXW�DOWHULQJ PHDQLQJ��%87�QR SURPSWV�

�� 7KHUH DUH�WZR QXPEHUV�
(DFK QXPEHU LV�VKRZQ LQ EXQGOHV�RI�WHQ DQG�VLQJOHV��:ULWH�WKH QXPEHUV�XQGHU
WKH KHDGLQJV��)LQG�WKH GLIIHUHQFH�

�� )UHG KDV���FKLFNHQV��-R KDV����:KDW�LV�WKH GLIIHUHQFH LQ�WKH QXPEHU RI
FKLFNHQV"

���� �� 'R�WKHVH�

����� <RX�FDQ�VHH DQ DGGLWLRQ TXHVWLRQ DQG QH[W�WR LW�WKH�VWDUW�RI�D�VXEWUDFWLRQ�

:ULWH�WKH�VXEWUDFWLRQ�VR�WKDW�LW�WHOOV�\RX�WKH�VDPH DV�WKH DGGLWLRQ�

������� 7KHVH KDYH�VXEWUDFWLRQV��:H ZDQW�WKH DGGLWLRQV�ZKLFK�WHOO�\RX�WKH�VDPH�
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��

��
)UHG -R

� �

'R�WKHVH

�� 7�8
� �

�����

�� 7�8
� �

�����

�� 7�8
� �

�����

�� 7�8
� �
� �

�� 7�8
� �
� �
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�� � � �  � �� ������������ �������������

�� � � �  � �� ������������ �������������

��� ������� �� ��������������� �������������

��� � �  � ���������������������������������� ���������������
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7HDFKHU UHDGV�RXW�TXHVWLRQV

�D� +RZ PDQ\�VHWV�RI�EHDGV�DUH�WKHUH" 3XW�\RXU DQVZHU LQ�WKH ER[�

�E� +RZ PDQ\�EHDGV�DOWRJHWKHU�� 3XW�WKH DQVZHU LQ�WKH RWKHU ER[�

�� 7KH SLFWXUH�VKRZV�URZV�RI�IORZHUV�

:ULWH D PXOWLSOLFDWLRQ DERXW�WKH�IORZHUV�

�D� � DGG � DGG � DGG � DGG ��FDQ EH ZULWWHQ DV�D PXOWLSOLFDWLRQ�� :ULWH�WKDW
PXOWLSOLFDWLRQ�

�E� ��WLPHV���FDQ EH ZULWWHQ DV�DQ DGGLWLRQ�� :H KDYH�VWDUWHG�WKH DGGLQJ�IRU�\RX�

�D� 0D\��-LP DQG�%RE�VKDUH�WKHVH QXWV�HTXDOO\�EHWZHHQ�WKHP�� +RZ PDQ\�GRHV
HDFK JHW� �3XW�WKH DQVZHU LQ�WKH ER[�

�E� 0D\��-LP DQG�%RE HDFK KDV�� RUDQJHV�� +RZ PDQ\�RUDQJHV�GR�WKH\�KDYH
DOWRJHWKHU" 3XW�WKH DQVZHU LQ�WKH ER[�

�� +RZ PDQ\�JURXSV�RI�IRXU DUH�WKHUH LQ�WKH ���VWRQHV" :ULWH�\RXU DQVZHU LQ�WKH
ER[�

�D� -RKQ JRW���FDNHV�RQ 0RQGD\��DQG RQ�7XHVGD\��:HGQHVGD\��7KXUVGD\��)ULGD\
DQG�6DWXUGD\��VKRZ�ILQJHUV�IRU�WKHVH GD\V��� +RZ PDQ\�FDNHV�GLG KH JHW
DOWRJHWKHU" :ULWH�WKH DQVZHU LQ�WKH ER[�

�E� :ULWH�WKLV�DV�D PXOWLSOLFDWLRQ XQGHUQHDWK�
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��
D�

E�

��

�� �D� � � � � � � � � �  ������������� ; ������������

�E� � [ �  � � �������������������

�� �D�

�E�

������������� ; ������������
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��

��

���������������� ; ��������������
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7HDFKHU UHDGV�RXW�TXHVWLRQV

�� +ROGLQJ XS�FDUG

:ULWH GRZQ�WKH QXPEHU �ILJXUH��,�DP�VKRZLQJ�

'UDZ�WKDW�QXPEHU RI�FLUFOHV�

�D� :ULWH�WKH�ILJXUHV�IRU�WKHVH DQG GR�WKH DGGLWLRQ�

�E� 5HSHDW�

�� 'UDZ LQ�WKH ER[�ZKDW�\RX KDYH LI�VL[�VWLFNV�DUH UHPRYHG�

�� 5HSHDW�

�� , QHHG �� PDQJRHV�DQG�,�KDYH � QRZ�� +RZ PDQ\�PRUH GR�,�QHHG"

�� 'R�WKHVH�VXEWUDFWLRQ TXHVWLRQV�

�� 'R�WKH TXHVWLRQV�LQ QXPEHU ��

�� 'UDZ D OLQH EHWZHHQ�WKH SDLU ZKLFK DGG XS�WR�WHQ�� :H KDYH GRQH RQH�IRU�\RX�
'R DOO�WKH RWKHU SDLUV�

�� :ULWH GRZQ�WKH QXPEHU�VKRZQ E\�WKH SLFWXUH LQ D��� 7KHQ GR�WKH�VDPH�IRU E��

��� :ULWH GRZQ�WKH QXPEHUV�,�ZLOO UHDG RXW�

��D� )RXU KXQGUHG DQG�WZHQW\�ILYH �UHSHDW��

��E� )LYH KXQGUHG DQG�WHQ �UHSHDW��

��F� 7ZR KXQGUHG DQG�VL[��UHSHDW��

WKUHH
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��

�D� ILYH DQG�WKUHH �����������������������������������������

�E� VL[�DQG�IRXU �����������������������������������������

�����������������������������������������

��

��

�� ,�QHHG �� PDQJRHV�DQG�,�KDYH � QRZ�
+RZ PDQ\�PRUH GR�,�QHHG"

��
D�

� �
� �

E�
� �
� �

F�
� �
� �

�� 'R�WKHVH DQG JHW�D UHVXOW�IRU HDFK�

�D� �� �������� 

�E� � � � � � � � � � � �  
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�� 'UDZ D OLQH EHWZHHQ�WKH SDLUV�ZKLFK DGG XS�WR�WHQ�

����
����

� �

�����
�����

�
�
������� �

� �������

�� :ULWH GRZQ�WKH QXPEHU�VKRZQ E\�WKHVH SLFWXUHV

�D

�E

��D� IRXU KXQGUHG DQG�WZHQW\�ILYH

��E� � KXQGUHG DQG�WHQ

��F� � KXQGUHG DQG��
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�� :ULWH�WKH DQVZHUV�

�D�
�� ± ��� 

�E�
�� ± ��� 

�F�
�������� 

�� 3XW�D ULQJ URXQG�WKH ELJJHU QXPEHU LQ HDFK SDLU�

�D�
����������

�E�
����������

�� 'R�WKHVH�

�D� +�7�8
� ���

� � ���

�E� +�7�8
� ���

� � ���

�F� +�7�8
� ���
� ���

�G� +�7�8
� ���
� ���

�� :ULWH D PXOWLSOLFDWLRQ TXHVWLRQ�IRU�WKLV�SLFWXUH DQG�ILQG�WKH�WRWDO�

;  
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�� :ULWH�D�PXOWLSOLFDWLRQ�DQG�DQVZHU�IRU�WKLV�SLFWXUH�RI�EXQGOHV�DQG�RQHV�

�� 7KLV�DPRXQW�LV�WDNHQ�ILYH�WLPHV�DOWRJHWKHU�
:ULWH�D�PXOWLSOLFDWLRQ�TXHVWLRQ�DQG�ILQG�WKH�DQVZHU�

������������ ; ����������  �����������

�� 3XW�WKHVH�QXPEHUV�LQ�RUGHU��WKH�VPDOOHVW�ILUVW�

�D� ���������������������

�E� ���������������������

�� 7LFN�ZKLFK�RI�WKHVH�LV�HLJKW�WKRXVDQG�DQG�WZHQW\�HLJKW�

������ �����������������������

��� ����������������������

���� �����������������������

�� 7LFN�WKH�FRUUHFW�VWDWHPHQWV�

2QH�WKRXVDQG�LV�«�

���WLPHV�ELJJHU�WKDQ���� ��������������������������������

����WHQV ��������������������������������

WHQ�WHQV ��������������������������������
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�� 'UDZ D OLQH�WR�FRQQHFW�D SLFWXUH RI�VWLFNV�ZLWK�WKH QXPEHU RI�VWLFNV�

�� 'UDZ D OLQH EHWZHHQ D SLFWXUH RI�VWLFNV�DQG�WKH QXPEHU QHDUHVW�WR KRZ PDQ\
WKHUH DUH�� 7KHUH DUH�WZR�WR GR�

�D� �E�

�� 3XW�WKHVH QXPEHUV�LQ�WKH ULJKW�FROXPQV�DQG DGG�

�D� 7K +��7��8������������������

�E� 7K +��7��8�����������������

��
��
��
��
��
��
��

��

�� ��

��

�� ��
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�� 'R�WKLV�VXEWUDFWLRQ�

7K +�7�8
� � ���
� � ���

�� 'R�WKHVH DGGLWLRQV�

�D� +�7�8
� ���

� � ���

�E� 7�8
� �

� � �

�F� 7�8
� �

� � �

�� 'R�WKHVH�VXEWUDFWLRQV�

�D� +�7�8
� � ��
� � ��

�E� 7�8
� �
� �

�F� 7�8
� �
� �
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�� 'R�WKHVH�PXOWLSOLFDWLRQV�

�D� ���[�� �E� ���[��

�� +RZ�PDQ\�ER[HV�RI�WHQ�EDOOV�FDQ�,�JHW�IURP�D�VDFN�RI���
EDOOV"

�� 'R�WKHVH�GLYLVLRQV�

�D�
��� ��

�E�
��� ��

�F�
��� ��

��� 3HWHU�KDV����RUDQJHV�DQG�<XVLI�KDV����RUDQJHV�

:KLFK�RI�WKHVH�QXPEHU�VHQWHQFHV�VD\V�ZKDW�WKH�GLIIHUHQFH�LV�EHWZHHQ�WKH
QXPEHU�RI�3HWHU
V�RUDQJHV�DQG�WKH�QXPEHU�RI�<XVLI
V�RUDQJHV�

&LUFOH�WKH�H[SUHVVLRQ�

�������

�������

���[���

��� ���

��� ���

��� ���
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7KH WHDFKHU UHDGV�RXW WKH�TXHVWLRQV

�� 'UDZ D OLQH�WR�FRQQHFW�D SLFWXUH RI�VWLFNV�ZLWK�WKH QXPEHU RI�VWLFNV�

�� 'UDZ D OLQH EHWZHHQ D SLFWXUH RI�VWLFNV�DQG�WKH QXPEHU QHDUHVW�WR KRZ PDQ\�WKHUH DUH��7KHUH DUH
WZR�WR GR�

�� 7KHUH DUH�WKUHH SDUWV�WR�WKLV�TXHVWLRQ��3XW�WKH QXPEHUV�VR�WKDW�WKH�ILJXUHV�FRPH XQGHU�WKH ULJKW
KHDGLQJV�DQG DGG�

�� 4XHVWLRQ�IRXU KDV�D�VXEWUDFWLRQ��'R LW�

�� 4XHVWLRQ�ILYH KDV�WKUHH DGGLWLRQV��'R�WKHP�

�� 'R�WKHVH�WKUHH�VXEWUDFWLRQV�

�� 'R�WKHVH PXOWLSOLFDWLRQV�

�� +RZ PDQ\�ER[HV�RI�WHQ EDOOV�FDQ�,�JHW�IURP D�VDFN�RI��� EDOOV"�:ULWH�WKH DQVZHU LQ�WKH ER[�

�� 'R�WKHVH GLYLVLRQV�

��� 3HWHU KDV��� RUDQJHV�DQG�<XVLI�KDV��� RUDQJHV�

:KLFK RI�WKHVH QXPEHU�VHQWHQFHV�VD\V�ZKDW�LV�WKH GLIIHUHQFH EHWZHHQ�WKH QXPEHU RI�3HWHU¶V
RUDQJHV�DQG�WKH QXPEHU RI�<XVLI
V�RUDQJHV�

&LUFOH�WKH H[SUHVVLRQ�
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1DPH ������������������������������������������������������������������������������������������������������������������������������������

'DWH ������������������������������������������������������������������������������������������������������������������������������������

�� :ULWH�WKHVH QXPEHUV�

�D 2QH�WKRXVDQG��WZR KXQGUHG

�E 7KUHH KXQGUHG DQG�IRUW\�RQH

�F 7HQ�WKRXVDQG��VL[�KXQGUHG DQG�IRUW\

�G )LIW\�VHYHQ�WKRXVDQG��WKUHH KXQGUHG

�H 1LQHW\�VHYHQ

�� ,Q�WKHVH QXPEHUV��ZKDW�LV�WKH�YDOXH RI�WKH�ILJXUH XQGHUOLQHG�

�D ���O

�E �����

�� 3XW�WKHVH LQ RUGHU RI�VL]H���/DUJHVW�WR�FRPH�ILUVW�

����������������������������

�� �� ROLYHV�DUH�VKDUHG HTXDOO\�DPRQJ ��FKLOGUHQ��+RZ PDQ\�ROLYHV�GRHV
HDFK JHW"

�� $QD SXWV�VL[�FDNHV�LQ HDFK ER[��6KH KDV����FDNHV���+RZ PDQ\�ER[HV
GRHV�VKH XVH"
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�� 'R�WKHVH TXHVWLRQV��7KH\�DUH�VXEUDFWLRQV�

�D� 7K +�7�8
� � � ��
� � � ��

�E� 7K +�7�8
� � � ��
� � � ��

�� 'R�WKHVH DGGLWLRQV�

�D� 7K +�7�8
� � � ��

� � � � ��

�E� 7K +�7�8
� � � ��

� � � ��

�� 'R�WKHVH�

�D� +�7�8
� � ��

� � � ��

�E� +�7�8
� � ��

� � � ��

�F� +�7�8
� � ��
� � ��

�G� +�7�8
� � ��
� � ��

�� 'R�WKLV�DGGLWLRQ�

�����������
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1DPH� ������������������������������������������������������������������������������������������������������������������������������������

'DWH��� ������������������������������������������������������������������������������������������������������������������������������������

�� 'R�WKHVH�GLYLVLRQV�

�D� � ��� �E� � ���

�� :KLFK�RI�WKH�IROORZLQJ�LV�WUXH�ZKHQ�\RX�PXOWLSO\�D�QXPEHU�E\�WHQ��7LFN�\RXU�FKRLFH�

�D� <RX�DGG�WHQ�WR�LW���������������

�E� <RX�DGG�D�]HUR�WR�LW� ����������������

�F� <RX�PRYH�HDFK�ILJXUH�WR�WKH�FROXPQ�RQ�WKH�OHIW� ���������������

�� 'R�WKHVH

�D� ����� ���

�E� ���[���

�F� 7HQ�PRUH�WKDQ���

�G� 2QH�KXQGUHG�OHVV�WKDQ����

��

���[�� +RZ�PDQ\�WHQV�LQ�WKH�DQVZHU"

�� 7KH�VKRS�VHOOV�����ORDYHV�RI�EUHDG�HDFK�GD\��7KH�EDNHU�KDV�FRRNHG�����ORDYHV�
+RZ�PDQ\�PRUH�GRHV�KH�QHHG"��:KLFK�RI�WKH�IROORZLQJ�ZRXOG�\RX�GR�WR�VROYH
WKLV�SUREOHP"

8QGHUOLQH�LW�

���������� ������ ����� ����� ����

������[����� ����� ����� ������������
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�� 'R�WKHVH

�D� ��
[��

�E� ��
[���

�� ��[���[����������������� ���

:KDW�QXPEHU�VKRXOG�JR�LQ�WKH�ER[�WR�PDNH�WKLV�WUXH"

�� 2QH�PRUH�WKDQ������LV

�D� ������ ����������������������������������

�E� ������ ����������������������������������

�F� ������� ����������������������������������

�G� ������� ����������������������������������

7LFN�ZKLFK�\RX�WKLQN�LV�FRUUHFW�

�� 5HZULWH�HDFK�PXOWLSOLFDWLRQ�DV�D�GLYLVLRQ�

�D� ��[��� ���
���

�E� ��[��� ���
���������������� ���������� � �«««�

���������� � �«««�
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�� �D� ���
�[���

�E� ���
[���

�D� :ULWH����KXQGUHG�DQG�WHQ�LQ�WKH�ULJKW�FROXPQV 7K + 7 8

�E� :ULWH���WKRXVDQG�DQG�IRUW\�RQH 7K + 7 8

�F� :ULWH����WHQV�DQG�WKUHH 7K + 7 8

��� )UHG�KDV����GROODUV��+H�QHHGV�WHQ�WLPHV�WKDW�WR�SD\�WKH�ELOOV�

�D� +RZ�PXFK�LV�WKH�ELOO"

�E� +RZ�PXFK�PRUH�GRHV�KH�QHHG"

�D� �� ��� �E� �� �����

�F� ��� �����

�� 'DQ�KDV�����PDQJRHV�WR�VKDUH�HTXDOO\�DPRQJ�KLPVHOI�DQG�KLV�ILYH
IULHQGV��+RZ�PDQ\�PDQJRHV�GRHV�HDFK�JHW"
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�� :ULWH�WKH QXPEHU�WKDW�JRHV�LQWR�WKH ER[�WR PDNH�WKH�VWDWHPHQW�WUXH�

�D� �� �� ���[

�E� ��  ���[��

�F� [ �  �� �

�D� +RZ PDQ\�JURXSV�RI����IORZHUV�FDQ�\RX JHW�IURP D ER[�RI����
IORZHUV"

�E� +RZ PDQ\�EXQFKHV�RI����IORZHUV�FDQ�\RX JHW�IURP D ER[�RI����
IORZHUV"

�F� +RZ PDQ\�JURXSV�RI����FDQ�\RX JHW�IURP ���

�� ���[�� KDV�KRZ PDQ\�WHQV"

�� $�EXV�KROGV����SDVVHQJHUV��7KH�VFKRRO�LV�WDNLQJ�����FKLOGUHQ�WR
WKH�VHD��+RZ�PDQ\�EXVHV�GR�WKH\�QHHG�LI�DOO�WKH�FKLOGUHQ�QHHG�WR
JR�DW�WKH�VDPH�WLPH"
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Codes
Question

1 2 3 4 0

1a counts correct matches correct says 2 numbers
correct

incorrect omit

1b counts correct matches correct 2 numbers
correct

incorrect omit

1c counts correct matches correct adds on correct incorrect omit

2a correct (3) answer 2 answer 4 other incorrect omit

2b correct 2 4 other incorrect omit

3a correct (8) 7 9 other incorrect omit

3b correct count matching
fingers

incorrect omit

4a correct count correct without
count

incorrect omit

4b correct (5)
reversal ( )

incorrect omit

4c correct count
(9)

correct without
counting

incorrect omit

5a counts correct
(7)

correct without
counting

incorrect omit

5b correct (6) 7 other incorrect omit

5c correct (8) 6 other incorrect omit
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&RGHV
4XHVWLRQ

� � � � � � �

� FRXQWV
FRUUHFWO\

VD\V
FRUUHFW
QXPEHU

FRXQWV
LQFRUUHFW

RPLW

�D FRXQWV
FRUUHFWO\

VD\V
FRUUHFW
QXPEHU

FRXQWV
LQFRUUHFW

RPLW

�E FRXQWV
FRUUHFWO\

VD\V
FRUUHFW
QXPEHU

FRXQWV
LQFRUUHFW

RPLW

�F FRUUHFWO\�
PDWFKHV

FRUUHFWO\
FRXQWV�RQ

NQRZV
QXPEHU
QHHGHG

LQFRUUHFW
PDWFK

LQFRUUHFW
FRXQW

RPLW

� FRUUHFW�E\
PDWFK

FRUUHFW�E\
FRXQWLQJ

NQRZV
QXPEHUV

LQFRUUHFW
PDWFK

LQFRUUHFW
FRXQW

RPLW

� FRXQWV�RQ FRXQWV�DOO NQRZV�QR
DGGLWLRQ

LQFRUUHFW
FRXQW�RQ

LQFRUUHFW
FRXQWV�DOO

RPLW

�D QR
VWDPSV
FRUUHFW�
FRXQWV�RQ

QR
VWDPSV
FRUUHFW�
FRXQWV��
ILQJHUV

NQRZV����
�

XVHV
VWDPSV�
FRUUHFW
FRXQW�RQ

XVHV
VWDPSV�
FRUUHFW
FRXQWV�DOO

LQFRUUHFW RPLW

�E ������ ��
������ ��

� � � RU
�����

����
QR�VLJQV

RWKHU
LQFRUUHFW

RPLW

�D FRXQWV�RQ
FRUUHFW

FRXQWV�DOO
FRUUHFW

NQRZV����
�� ��

LQFRUUHFW RPLW

�E FRXQWV�RQ
FRUUHFW

FRXQWV�DOO
FRUUHFW

NQRZV����
�  ��

LQFRUUHFW RPLW

�F FRXQWV�RQ
FRUUHFW

FRXQWV�DOO
FRUUHFW

NQRZV����
�� ��

LQFRUUHFW RPLW

�G FRXQWV�RQ
FRUUHFW

FRXQWV�DOO
FRUUHFW

NQRZV����
�� ��

LQFRUUHFW RPLW
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Codes
Question

1 2 3 4 5 9 0

1a
some
mark on
3rd

mark 3rd

from end
other
incorrect

omit

1b
some

mark on
6th

marked
first

other
incorrect

omit

2 5 11 other
incorrect

omit

3 5 7 2 9 other
incorrect

omit

4 8 2 other
incorrect

omit

5 10 2 other
incorrect

omit

6 9 5 other
incorrect

omit

7 2 10 other
incorrect

omit

8 4 12 other
incorrect

omit

9 4 shapes 5 shapes other
incorrect

omit
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Codes
Interview

1 2 3 4 5 9 0

1a
counts
correctly
touching

counts
correctly
not
touching

incorrect
names

incorrect
count

other
correct

other
wrong

omit

1b ten more
on fingers

adds 10 incorrect
add

incorrect
count

omit

1c removes
10 correct

knows subtracts incorrect omit

2a correct
knows 50

correct
counts all
dots

tens said
as ones 5

incorrect
other

omit

2b correct 50 5 omit

2c correct
counts on

correct
knows

incorrect omit

2d 53 35 8 other
wrong

omit

3a correct 47 incorrect
74

other
wrong

omit

3b writes 47 74 other
wrong

omit

3c correct 74
incorrect
reverse
(47)

other
wrong

omit

4 23 3 other
wrong

omit

5a 35 30 other
wrong

omit

5b 5 40 other
wrong

omit

6a 5, 5 line them
all

other
wrong

omit

6b 7, 3 other
wrong

omit

6c 6, 4 other
wrong

omit
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Codes
Interview

1 2 3 4 5 9 0

1a correct
other
bundle

other
wrong omit

1b
33
28

33
82

6
3

other
wrong

omit

1c 61 511 5 13 other
wrong

omit

2a correct other
bundle

other
wrong

omit

2b
55
27

55
72

10
9

other
wrong omit

2c 82 712 28 32 other
wrong

omit

3a
 34
-12

 12
-34

other
wrong omit

3b correct
answer

46 other
wrong

omit

4a
 57
-12

 12
-57

other
wrong omit

4b correct
answer

69 other
wrong

omit

5 47 23 other
wrong

omit

6 86 22 other
wrong

omit

7 99 31 other
wrong

omit

8 77 70 17 other
wrong

omit
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Codes
Interview

1 2 3 9 0

1a
36
24

24
36

other wrong omit

1b 12 60 other wrong omit
2 3 11 other wrong omit
3 99 31 other wrong omit
4 77 17 other wrong omit
5 77 35 other wrong omit
6 13 55 other wrong omit
7 10 38 other wrong omit

8
9 - 4 = 5
OR
9 - 5 = 4

one part
correct

other wrong omit

9
8 - 2 = 6
OR
8 - 6 = 2

one part
correct

other wrong omit

10 6 + 4 = 10 one part
correct

other wrong omit

11
3 + 6 = 9
OR
6 + 3 = 9

9 + 3 = 6 other wrong omit
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&RGHV

� � � � �

�D � � RWKHU ZURQJ RPLW
�E �� � RWKHU ZURQJ RPLW

�
��[��
25
��[��

�� ����� RWKHU ZURQJ RPLW

�D
��[��
25
��[��

�� RWKHU ZURQJ RPLW

�E � � � � � � � �
�

�� ����� RWKHU ZURQJ RPLW

�D � �� � RWKHU ZURQJ RPLW
�E �� ��[�� � RWKHU ZURQJ RPLW
� � �� � RWKHU ZURQJ RPLW
�D �� RWKHU ZURQJ RPLW

�E

��[��

25
��[��

�������������
�������

RWKHU ZURQJ RPLW
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&RGHV

� � � � � � �

�D � � �
RWKHU
ZURQJ RPLW

�E ��� FRUUHFW
IRU��

FRUUHFW
IRU��

RWKHU
ZURQJ

RPLW

�DL ���� RQH
FRUUHFW

RWKHU
ZURQJ

RPLW

�DLL � �� RWKHU
ZURQJ

RPLW

�EL ���� RQH
FRUUHFW

�� RWKHU
ZURQJ

RPLW

�ELL �� RWKHU
ZURQJ

RPLW

� OOOOOOO � � RWKHU
ZURQJ

RPLW

� �� � RWKHU
ZURQJ

RPLW

� � �� RWKHU
ZURQJ

RPLW

�D � �� �� RWKHU
ZURQJ

RPLW

�E �� �� RWKHU
ZURQJ

RPLW

�F �� �� �� �� RWKHU
ZURQJ

RPLW

�D �� �� RWKHU
ZURQJ

RPLW

�E ��
VLJQV�RI
PDNLQJ
��V

RWKHU
ZURQJ

RPLW

� DOO SDLUV
RQH�VHW
QR
UHYHUVDO

RQO\�RQH
SDLU

RWKHU
ZURQJ

RPLW

�D ��� �� � RWKHU
ZURQJ

RPLW

�E ��� ������ � RWKHU
ZURQJ

RPLW

��D ��� ����� RWKHU
ZURQJ

RPLW

��E ��� ����� RWKHU
ZURQJ

RPLW

��F ��� ���� RWKHU
ZURQJ

RPLW
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Codes

1 2 3 4 9 0

1a 8 28
other
wrong omit

1b 10 68 other
wrong

omit

1c 64 44 other
wrong

omit

2a 654 568 other
wrong

omit

2b 705 507 other
wrong

omit

3a 756 106 114 other
wrong

omit

3b 359 53 153 other
wrong

omit

3c 115 357 other
wrong

omit

3d 722 1190 other
wrong

omit

4
4 x 3 = 12
OR
3 x 4 = 12

12
4 x 3
OR
3 x 4

other
wrong

omit

5
12 x 3 = 36
OR
3 x 12 = 36

36
12 x 3
OR
3 x 12

other
wrong

omit

6
13 x 5 = 65
OR
5 x 13 = 65

65
13 x 5
OR
5 x 13

other
wrong

omit

7a correct
order

reverse to
correct

other
wrong

omit

7b correct
order

reverse to
correct

other
wrong

omit

8 8028 828 800028 other
wrong

omit

9 both top
two

one correct ticks all other
wrong

omit
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Codes
Interview

1 2 3 4 9 0

1 all 3 2 correct 1 correct 32 not 23
other
wrong omit

2a 35 30 other
wrong

omit

2b 20 30 28 other
wrong

omit

3a correct
7877

correct cols
but no
adding

correct cols
addition
wrong

other
wrong

omit

3b correct
8888

correct cols
but no
adding

correct cols
addition
wrong

213 in
wrong cols

other
wrong

omit

4 1021 9909 121 other
wrong

omit

5a 534 90 110 other
wrong

omit

5b 121 27 33 other
wrong

omit

5c 88 24 other
wrong

omit

6a 142 570 other
wrong

omit

6b 27 121 33 other
wrong

omit

6c 11 61 other
wrong

omit

7a 105 15 other
wrong

omit

7b 120 12 other
wrong

omit

8 8 8 rem 5 does
division

other
wrong

omit

9a 11 does
division

other
wrong

omit

9b 10 does
division

other
wrong

omit

9c 9 does
division

other
wrong

omit

10 35 - 21 35 - 21, 21
- 35

21 - 35 other
wrong

omit
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Codes

1 2 3 4 5 9 0

1a 1200 1000200 1000, 200
other
wrong omit

1b 341 30041 3041 300, 41 other
wrong

omit

1c 10640 1000060040 1640 10000,
600, 40

other
wrong

omit

1d 57300 57000300 570300 57000,
300

other
wrong

omit

1e 97 907 other
wrong

omit

2a 2 ten twenty 20 2 other
wrong

omit

2b 2 thous. 2000 2 other
wrong

omit

3 correct correct
reversed

other
wrong

omit

4 4 3 other
wrong

omit

5 9 6 54 other
wrong

omit

6a 1923 4559 2137 other
wrong

omit

6b 1021 9909 other
wrong

omit

7a 4757 2533 1533 other
wrong

omit

7b 6090 5240 4840 other
wrong

omit

8a 352 122 118 other
wrong

omit

8b 720 434 426 other
wrong

omit

8c 98 102 332 other
wrong

omit

8d 157 243 707 other
wrong

omit

9 8415 Correct
col no add

83115 other
wrong

omit
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&RGHV

� � � � � � �

�D �� ��
RWKHU
ZURQJ RPLW

�E �� � RWKHU
ZURQJ

RPLW

� F E D E�	�F RWKHU
ZURQJ

RPLW

�D �� � �� RWKHU
ZURQJ

RPLW

�E ��� �� ��� RWKHU
ZURQJ

RPLW

�F �� ���� �� ��� RWKHU
ZURQJ

RPLW

�G �� ��� RWKHU
ZURQJ

RPLW

� �� ��� � RWKHU
ZURQJ

RPLW

� ��� � ���
����������

��� � ���
��� � ��� �� RWKHU

ZURQJ
RPLW

�D ��� � OLQHV
FRUUHFW

� OLQH
FRUUHFW

RWKHU
ZURQJ

RPLW

�E ��� � OLQHV
FRUUHFW

� OLQH
FRUUHFW

RWKHU
ZURQJ

RPLW

� � � �� RWKHU
ZURQJ

RPLW

� G E D F RWKHU
ZURQJ

RPLW

�D FRUUHFW RQH SLHFH
FRUUHFW

RWKHU
ZURQJ

RPLW

�E FRUUHFW RQH SLHFH
FRUUHFW

RWKHU
ZURQJ

RPLW
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&RGHV
4XHVWLRQ

� � � � � � �

�D ���� RPLW

�E ����� � OLQHV
FRUUHFW

� OLQH
FRUUHFW

�D ���� �� LQ�+

�E ���� ���

�F ��� �� LQ�7

�D ��� ����

�E ��� ��

�D � ��

�E �� �

�F � �� ���

� �� �� UHP
�

� � � UHP
��

�D � � ��

�E � �� ��

�F � �� ��

�D �� �� UHP
�

�E �� ��

�F �� �

� �� �
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1DPH RI�SXSLO 'DWH

�� D� &RUUHFW��&KLOG�FRXQWV���0DWFKHV�� � ����6D\V�WKH�WZR QXPEHUV�ZLWKRXW�FRXQWLQJ

&KLOG KDV�LQFRUUHFW�DQVZHU��:K\"

E� &RUUHFW��5HDVRQ E\�FRXQWLQJ���PDWFKLQJ���� QXPEHUV�

&KLOG KDV�LQFRUUHFW�DQVZHU��:K\"

F� &RUUHFW��5HDVRQ�FRXQWLQJ���PDWFKLQJ���DGGLQJ RQ

&KLOG KDV�LQFRUUHFW�DQVZHU��:K\"

�� D� &RUUHFW���,QFRUUHFW

E� &RUUHFW���,QFRUUHFW

�� D� &RUUHFW���,QFRUUHFW

E� &RUUHFW�E\�FRXQWLQJ���PDWFKLQJ�ILQJHUV

&KLOG KDV�LQFRUUHFW�DQVZHU��:K\"

�� D� &KLOG�FRXQWV�FRUUHFWO\���FRUUHFW�ZLWKRXW�FRXQWLQJ���LQFRUUHFW

E� &RUUHFW���UHYHUVDO���LQFRUUHFW�QXPEHU

F� &KLOG�FRXQWV�FRUUHFWO\���FRUUHFW�ZLWKRXW�FRXQWLQJ���LQFRUUHFW

�� D� &KLOG�FRXQWV�FRUUHFWO\���FRUUHFW�ZLWKRXW�FRXQWLQJ���LQFRUUHFW

E� &RUUHFW���,QFRUUHFW

F� &RUUHFW���,QFRUUHFW
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1DPH RI�SXSLO 'DWH

�� &KLOG�FRXQWV�FRUUHFWO\���LQFRUUHFWO\���VD\V�FRUUHFW�QXPEHU

�� D� &KLOG�FRXQWV�FRUUHFWO\���LQFRUUHFWO\�25 NQRZV�FRUUHFW�QXPEHU

E� 6HFRQG�VHW��&KLOG�FRXQWV�FRUUHFWO\���LQFRUUHFWO\�25 NQRZV�FRUUHFW�QXPEHU

F� &KLOG�FRUUHFWO\�PDWFKHV���FRXQWV�RQ���NQRZV�QXPEHU QHHGHG
25
&KLOG LQFRUUHFWO\�PDWFKHV���FRXQWV�RQ���NQRZV�QXPEHU QHHGHG

�� )LQGV�FRUUHFW�QXPEHU E\�FRXQWLQJ���PDWFKLQJ���NQRZLQJ QXPEHUV

)LQGV�LQFRUUHFW�QXPEHU E\�FRXQWLQJ���PDWFKLQJ���NQRZLQJ QXPEHUV

�� &RUUHFW�FRXQWV�RQ�IURP HLWKHU � RU ����FRXQWV�DOO���NQRZV�QXPEHU DGGLWLRQ�FRUUHFW

,QFRUUHFW�FRXQWV�RQ�IURP HLWKHU � RU ����FRXQWV�DOO���NQRZV�QXPEHU DGGLWLRQ

�� D� 'RHV�QRW�QHHG�WR�VHH�VWDPSV��&RUUHFW�FRXQWV�RQ�IURP � RU ����FRXQWV�� RQ�ILQJHUV��

NQRZV������

1HHGV�WR�VHH�VWDPSV��&RUUHFW�FRXQWV�DOO ��FRXQWV�RQ�IURP � RU ����NQRZV������

E� :ULWHV������� �� �RU ������ ����������� RU ����� QR HTXDOV�VLJQ������� QR RSHUDWLRQ�VLJQ

�D�E�F�G�
����� ����� ����� �����

&RXQWV�DOO

&RXQWV�RQ
IURP ODUJHVW

&RXQWV�RQ
IURP
VPDOOHVW
.QRZV
QXPEHU
ERQG



Stage 2 Interview Record - Part A

70

1DPH RI�SXSLO 'DWH

�� D� &KLOG�FRXQWV�FRUUHFWO\�WRXFKLQJ���QRW�WRXFKLQJ���LQFRUUHFW�QDPH RUGHU���LQFRUUHFW�FRXQW

E� &KLOG�FRXQWV��� PRUH RQ�ILQJHUV���DGGV����WR�WRWDO���LQFRUUHFW�DGGLQJ���LQFRUUHFW�ILQJHU�FRXQW

F� 5HPRYHV��� EXWWRQV�DQG�FRXQWV�FRUUHFWO\���NQRZV�QXPEHU���VXEWUDFWV�FRUUHFWO\���LQFRUUHFW

�� D� &KLOG�VD\V

E� &KLOG ZULWHV

F� &KLOG�VD\V

G� &KLOG ZULWHV

�� D� &KLOG�FROOHFWV

E� &KLOG ZULWHV

F� &KLOG�NQRZV

����� RQ�WHVW�SDSHU�
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3DSHU �D
7HDFKHU�,QWHUYLHZV FKLOG����
5HFRUGV�DV�IROORZV�

1DPH RI�FKLOG 6FKRRO

$JH 'DWH %R\�*LUO

�D 'RHV�FKLOG�FRXQW" 8VLQJ�ILQJHUV"

������������������������������������������������������������������������������������������������������������������������������������������������

'RHV�FKLOG PDWFK ��� XVLQJ�WKH REMHFWV"

������������������������������������������������������������������������������������������������������������������������������������������������

'RHV�FKLOG�VD\�WKH�WZR QXPEHUV"

������������������������������������������������������������������������������������������������������������������������������������������������

'RHV�FKLOG XVH�ILQJHUV�WR�FRPSDUH"

������������������������������������������������������������������������������������������������������������������������������������������������

'LIILFXOW\�FKLOG KDV������

������������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������������

�E *LYH UHDVRQ�FKLOG JLYHV�

������������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������������

'LIILFXOW\�FKLOG KDV�

������������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������������

�F 0HWKRG�FKLOG XVHV�WR PDNH�VHWV�VDPH�VL]H�

������������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������������

�D

�
&KLOG�VD\V ������������������������������������������������������������������������������������������������������������

1XPEHU RI�ILQJHUV�VKRZQ��������������������������������������������������������������������������������������

�
&KLOG�VD\V ������������������������������������������������������������������������������������������������������������

1XPEHU RI�ERWWOH�WRSV�JLYHQ ���������������������������������������������������������������������������������
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�D &KLOG�VD\V�«�
� EHDGV��FRXQWV�E\�WRXFKLQJ HDFK�

������������������������������������������������������������������������������������������������������������������������������������������������

&RXQWV�VLOHQWO\�

������������������������������������������������������������������������������������������������������������������������������������������������

.QRZV�QXPEHU�

������������������������������������������������������������������������������������������������������������������������������������������������

�E &RS\�ZKDW�FKLOG ZULWHV�

������������������������������������������������������������������������������������������������������������������������������������������������

$QVZHU RI�FKLOG�

������������������������������������������������������������������������������������������������������������������������������������������������

�F � EHDGV��FRXQWV�E\�WRXFKLQJ HDFK�

������������������������������������������������������������������������������������������������������������������������������������������������

&RXQWV�VLOHQWO\�

������������������������������������������������������������������������������������������������������������������������������������������������

�G �� EHDGV��QDPHV�LQ�FRUUHFW�RUGHU XS�WR ������������������������������������������������������������������������������������

7RXFKHV�HDFK EHDG DV�QDPHG

������������������������������������������������������������������������������������������������������������������������������������������������

'RHV�QRW�WRXFK RU PRYH EHDG EXW�FRUUHFW�LQFRUUHFW�

������������������������������������������������������������������������������������������������������������������������������������������������

�D � EHDGV��FKLOG�VD\V

������������������������������������������������������������������������������������������������������������������������������������������������

�E &KLOG�VD\V

������������������������������������������������������������������������������������������������������������������������������������������������

�F &KLOG�VD\V

������������������������������������������������������������������������������������������������������������������������������������������������



Interview Sheet 1B

73

3DSHU �E
7HDFKHU�,QWHUYLHZV FKLOG����
5HFRUGV�DV�IROORZV�

1DPH RI�FKLOG 6FKRRO

$JH 'DWH %R\�*LUO

�� &KLOG�FRXQWV�WRXFKLQJ�PRYLQJ REMHFWV�

������������������������������������������������������������������������������������������������������������������������������������������������

&KLOG�FRXQWV�VLOHQWO\�

������������������������������������������������������������������������������������������������������������������������������������������������

&RUUHFW�,QFRUUHFW��1XPEHU��

������������������������������������������������������������������������������������������������������������������������������������������������

�� D� &KLOG�VD\V��IRU ���

������������������������������������������������������������������������������������������������������������������������������������������������

E� &KLOG�VD\V��IRU ���

������������������������������������������������������������������������������������������������������������������������������������������������

&KLOG�FRXQWV�WRXFKLQJ�PRYLQJ REMHFWV�

������������������������������������������������������������������������������������������������������������������������������������������������

&KLOG�FRXQWV�VLOHQWO\�

������������������������������������������������������������������������������������������������������������������������������������������������

F� &KLOG�ILQGV�GLIIHUHQFH �GHVFULEH PHWKRG��

������������������������������������������������������������������������������������������������������������������������������������������������

�� &KLOG�FRXQWV�HDFK�VHW�E\�WRXFKLQJ�PRYLQJ�VLOHQWO\�

������������������������������������������������������������������������������������������������������������������������������������������������

'HVFULEH KRZ�FKLOG�ILQGV�WKH JUHDWHU H�J PDWFKHV�RQH�WR RQH��FRXQWV�RQ�

������������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������������
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�� &KLOG�FRXQWV�HDFK�ILUVW�

������������������������������������������������������������������������������������������������������������������������������������������������

&KLOG�FRXQWV�RQ�IURP�VPDOOHU�ODUJHU�

������������������������������������������������������������������������������������������������������������������������������������������������

&KLOG XVHV�QXPEHU ERQGV�

������������������������������������������������������������������������������������������������������������������������������������������������

�D &KLOG�ILQGV�WRWDO�IURP�NQRZLQJ QXPEHU ERQGV�

������������������������������������������������������������������������������������������������������������������������������������������������

&KLOG�FRXQWV� VWDPSV�
�L��IURP�� �LL��IURP�� �LLL��IURP��

������������������������������������������������������������������������������������������������������������������������������������������������

�E &KLOG ZULWHV�

������������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������������

�D &KLOG�FRXQWV�DOO ����� ���������������������������������������������������������������������������������������������

&RXQWV�RQ�IURP � ���������������������������������������������������������������������������������������������������

.QRZV������ ����������������������������������������������������������������������������������������������������������

8VHV�ILQJHUV� ����������������������������������������������������������������������������������������������������������

$QVZHU�������������������������������������������������������������������������������������������������������������������

�E�F�G

��� ��� ���

&RXQWV�DOO

&RXQWV�RQ�IURP ODUJHVW

&RXQWV�RQ�IURP�VPDOOHVW

.QRZV�QXPEHU ERQG

8VHV�ILJXUHV

$QVZHU
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3DSHU �D
7HDFKHU�,QWHUYLHZV FKLOG����
5HFRUGV�DV�IROORZV�

1DPH RI�FKLOG 6FKRRO

$JH 'DWH %R\�*LUO

�D &KLOG�FRXQWV�WRXFKLQJ�PRYLQJ EXWWRQV"

������������������������������������������������������������������������������������������������������������������������������������������������

&KLOG�FRXQWV�VLOHQWO\�

������������������������������������������������������������������������������������������������������������������������������������������������

1DPHV�LQ�FRUUHFW�RUGHU�

������������������������������������������������������������������������������������������������������������������������������������������������

&RUUHFW�LQFRUUHFW�QXPEHU�

������������������������������������������������������������������������������������������������������������������������������������������������

�E &KLOG�VD\V� �������������������������������������������������������������������������������������������������������������������������������

0HWKRG XVHG�

������������������������������������������������������������������������������������������������������������������������������������������������

�F &KLOG�VD\V� �������������������������������������������������������������������������������������������������������������

0HWKRG XVHG�

������������������������������������������������������������������������������������������������������������������������������������������������

�D �6KRZLQJ�FDUGV� &KLOG�VD\V�

������������������������������������������������������������������������������������������������������������������������������������������������

�E &KLOG ZULWHV�

������������������������������������������������������������������������������������������������������������������������������������������������

�F &KLOG�VD\V�

������������������������������������������������������������������������������������������������������������������������������������������������

�G &KLOG ZULWHV�

������������������������������������������������������������������������������������������������������������������������������������������������

1XPEHU RI�EXWWRQV
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�D &KLOG�FROOHFWV�FDUGV�VKRZLQJ�

������������������������������������������������������������������������������������������������������������������������������������������������

�E &KLOG ZULWHV�

������������������������������������������������������������������������������������������������������������������������������������������������

�F &KLOG�FROOHFWV�FDUGV��OLVW��

������������������������������������������������������������������������������������������������������������������������������������������������

&RUUHFW�LQFRUUHFW�

������������������������������������������������������������������������������������������������������������������������������������������������

&RXQWV�LQ�WHQV�

������������������������������������������������������������������������������������������������������������������������������������������������

&RXQWV�KRZ"

������������������������������������������������������������������������������������������������������������������������������������������������
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