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Designed for teachers teaching orwho are looking to teach the
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- Beintroducedto theidea of assessment objectives: what are they and why
they are used when writing examination papers,

« analyserecent question papers andlearn which types of question match the
different assessment objectives,

« investigate different assessment objectives, considering how questionsin
these areas have been answered by looking at feedback from previous
exam series,

« discuss strategies forteaching to try and make sure students canaccess
questions targeting different assessment objectives,

« lookatProblem Solving

» |lookatReasoning

+ look atextendedresponse questions,

« |look at how Edexcel mark candidates work,

« review the support Pearson offers for the qualification,
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Introduction to Assessment




Structure of an
Assessment

The key task of an assessmentin mathematicsis to measure a
student’s ability in mathematics.

This means producing a mechanism which enables the student to
demonstrate their ability to express these mathematical
constructs.

Possible mechanisms by which this canbe done include:
* Discussionwith the student / guided problem solving
* Coursework orextended problem solving

* Marking exercise books

* Written examinations/ tests



Structure of an
Assessment

Awritten test seeks to measure student’s ability (in mathematics) by
requiring them to demonstrate theirknowledge of mathematical
facts and their ability to work with mathematical concepts.

In Edexcel examinations this means that the specificationincludes
details of:

the mathematical facts and skills that have to be learned

w,
\K Content >

the way(s) in which the student will have to demonstrate what they

have learned.
Assessment
Obijectives




Structure of an Assessment

Content
Facts

Techniques

Relationships

Assessment Objectives

Demonstrate knowledge of facts,

techniques andrelationships
(DOIT)

Demonstrate application of facts,
techniques andrelationships to solve
problems

(SOLVEIT)

Demonstrate mathematical reasoning by
using application of facts, techniques and
relationships to solve problems
(SHOWIIT)

In outline this is the Edexcel International GCSE scheme.



Structure of an

Content coverage
Assessment 9

* sufficientforeachseparate assessment
* (samplesfrom(nearly)all sections of the content list)
* complete coverage overacycle of assessments

Assessment Objectives
* fixedfromassessmenttoassessment

* sameweightings from assessment to assessment(some leeway
allowed)



Structure of An example page fromthe GCSE 4MAI spec - Content pages11- 39

dahn
Assessment 1 Numbers and the humber system

Students should be taught to: Notes
1.1 A  understand and use integers (positive,
Integers negative and zero)

understand place value

use directed numbers in practical situations e.g. temperatures

order integers

m|Q | O|(®

use the four rules of addition, subtraction,
multiplication and division

use brackets and the hierarchy of operations

G use the terms ‘odd’, 'even’, 'prime numbers’,
‘factors’ and *multiples’

H identify prime factors, common factors and
common multiples

1.2 A understand and use equivalent fractions, 2 2
Fractions simplifying a fraction by cancelling common E= E
factors

in its simplest form
(lowest terms)




Structure of
the Edexcel
Assessment

Assessment Demonstrate knowledge,

Objective understanding and skills in

AQOT number and algebra:
e numbers and the numbering system
e calculations
e solving numerical problems
e equations, formulae andidentities
e sequences, functions and graphs.

Percentage

60+3

+

AQO2 shape, space and measures:
e geometry and trigonometry
e vectors and transformation geometry.

25+ 3

AO3 handling data:
e statistics
e probability.

15+3

In outline thisis the Edexcel Int GCSE scheme.




Structure of Sitting with these weightings are the higher order skills of:

the Edexcel

* Mathematical problem solvin
Assessment P d

* Mathematicalreasoning and argument

These are not ‘add-ons’ but are embedded in the 3AOs.



Structure of the
Edexcel Int
GCSE
assessment - all
papers

All figuresin the following table are expressed as marks out of 100.

Problem Mathematical
Solving Reasoning
1F 60 25 15 25 15
2F 60 25 15 25 15
TH 60 25 15 30 20
2H 60 25 15 30 20




Introducing International
GCSE Modular




The two different routes of Assessment

If you’re happy with the linear approach, there is no pressure to move to the modularroute; ourlinear
International GCSEs will continue to be offered and taken widely by students around the world.

Modular route Linear route

Assessmentsforall units are

Unit assessments can be taken ,
takentogetherin one exam

over multiple exam series.

A modularroute series.
Grades are calculated onraw is only offered
marks which are then by Pearson Grades are calculated on
convertedto a UMS (Uniform Edexcel at ERIEIL S
Mark Scale). International Students canre-sit
Students canre-sit individual GCSE esseesmeliEior el unlis

units in any exam series. togetherin one exam series.

The grade studentsreceive
are calculated at the end of
the exam seriesin which they
sat theirassessments.

Once a student has all their unit
results, they can'cashin'these
results fortheirgrade.




Modular exam structure

The modularand linearapproach contact the same content, but the modularapproach
breaks the journey into two units with an exam at the end of each unit.

Unit1 Unit 2

Foundation Tier Foundation Tier

Duration: 2 hours Duration: 2 hours

Total number of marks: 100 Total number of marks: 100
Weighting: 50% Weighting: 50%
Gradrange: 5-1 Gradrange: 5-1

Higher Tier Higher Tier

« Duration: 2 hours « Duration: 2 hours

« Totalnumberof marks: 100 « Totalnumberof marks: 100
« Weighting: 50% « Weighting: 50%

Gradrange: 9-4 with an allowable grade 3 Gradrange: 9-4 with an allowable grade 3

For each unit exam, a formulae sheet will be included, and the use of a calculator is permitted.

Approximately 40% of questions are the same across Foundation and Higher Tier papers.




Modular content summary

The modular and linear approach contact the same content, but the modular approach breaks the
journey into two units with an exam at the end of each unit.

Unit1 Unit 2

Number (AOT) Number (AOT)

Basic number skills Ratio and proportion
Standard form Percentage skills

Limits of accuracy Standardform

Surds andindices Repeated percentage change

Algebra (AO1) Algebra (AO1)
Basic algebra skills Inequalities
« Setnotation « Simultaneous equations
« Plotting graphs « Sequences
« Solving basic quadraticsx2+bx+c=0 « Change of subject
« Solving quadraticsax2+bx+c=0 « Algebraic proof
« Completing the square « Directandinverse proportion
« The quadratic formula « Summation of arithmetic series

« Functionnotation andtransformations
« Differentiation

Topicsinblack: studied by both Foundation and Higher Tiers students
Topicsinred: studied by Higher Tier students only.




Modular content summary, cntd.

The modularand linear approach contact the same content, but the modular approach breaks the
journey into two units with an exam at the end of each unit.

Unit1 Unit 2

Shape, Space and Measure (AO2)

* Properties and areas of shapes

« Trigonometry

« Pythagoras’ theorem

« Compound measures (speed, density)
« SineandCosinerule

« Sineareaofatriangle

« 3D Pythagoras’theorem

Shape, Space and Measure (AO2)
« Anglesinpolygons andcircles
«  Symmetry

 Constructions

 Volume

« Similarity

 Transformations
 Circletheorems

e Similarareaandvolume
 Vectors

Handling Data (AOJ3)

« Basic probability

« Treediagrams

« Conditional probability
« Histograms

Handling Data (AOJ)
« Statistical measure
« Cumulative frequency diagrams

Topicsinblack: studied by both Foundation and Higher Tiers students
Topicsinred: studied by Higher Tier students only.
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Teaching Ina You may want to change the way you teach the International GCSE
Modular Way Mathematics A Specification Contentif you take the Modular route

forassessment.

* Tosupportyourplanning and teaching of the course, we are
producing course planners, editable schemes of work and
Getting Started Guide.

* Firstteachingforinternational GCSE Mathematics A (Modular)is
September2024

* Firstassessment of International GCSE Mathematics A (Modular)
is May/June 2025



Re-sits for
Modular
International
GCSE

Learners canre-sit any unitirrespective of whetherthe

qualificationisto be cashedin.

If alearnerresits aunit more thanonce, only the better of the two
mostrecent attempts of that unit will be available foraggregation

to a qualification grade.

Results of units will be held in Pearson Edexcel's unit bank for as

many years as this specification remains available.

Once International GCSE in Mathematics A (Modular) has been
certificated, all unitresults are deemedto be usedup at thatlevel.
Theseresults cannot be used again towards a further award of the

same qualification at the same level.

20



Understanding the
Assessment Objectives



AO1 Demonstrate knowledge, understanding

AOs are described : : _
A and skillsinnumberand algebra:

Zine MENEmEReE] e NuMbers and the numbering system

processes g sy More number than

e calculations

e solving numerical problems
e equations, formulae and identities
e Sequences, functions and graphs.

algebraatF tier

More algebra than
number at H tier

22



AOs are described
in terms of content
and mathematical
processes

AO2 Demonstrate knowledge, understanding
and skills in shape, space and measures:

« geometry andtrigonometry
- transformation geometry
« vectors

23



AOs are described
in terms of content
and mathematical
processes

AOJ3 Demonstrate knowledge, understanding
and skillsin

o statistics
e probability

24



Some
examples of
‘knowledge’

Knowledge - know facts and definitions.

Know (standard) processes

25



Knowledge - know facts
Some

examples of y2 meansyxy - This is a definition
‘knowledge’

In the evaluation of 3 x (6 + 4) the

expressioninside the brackets hasto
be worked out first.

The sum of the angles around apointis 360°  Thisisafact

Therange of a set of

measurements is the difference
between the largest and the

1

smallest

Thisis a definition

26



Some
examples of
‘knowledge’

Knowledge - processes

15% of $60 > 60 +100=0.60and 0.60x15=9
15% of $60>15+100x60=9

Solve 4y -3=8-y
4y +y=8+3

5y =11
y=11/5

27



Some
examples of
‘knowledge’

Knowledge - processes

Expand and simplify (2y + 1)(y - 3)(y + 2)

Stepl (y-3)y+2) = y2-y-6

Step2 QRy+1)(y2-y-6)=2y3-2y2-12y +y?2-y -6

Step 3 2y3-y?2-13y -6

28



Some
examples of
‘knowledge’

Knowledge - processes

Work out the size of the internal angle of aregular
decagon

One approachis 360 +10 =36
followedby 180-44=144

Of course the direct approachis also
possible.

29



Some
examples of
‘knowledge’

Knowledge - processes

The mean height of the 12 girlsina classis 160 cm
The mean height of the 18 boysinthe classis1/0 cm

ma + nb

Quote and use
m-+n

30



Knowledge - processes
Some

examples of

‘ know|edge’ The mean he@ght of the 12 girls ip aclassis 1{)0 cm
The mean height of the 18 boysinthe classis 170 cm

Total height of all the girlsis 12 x160 =1920 cm
Total height of allthe boysis 18 x1/0 =3060 cm
Total height of all the students = 3060 + 1920 =
4980 cm

Totalnumber of students=12+18 = 30

Mean height of all the students = 4980 + 30 =166
cm

31



Demonstrating
‘knowledge’in
exams when a
modern calculatoris
allowed

Functionality of many inexpensive calculators

Can carry out operations with fractions

Canwrite anumber as aproduct of its prime factors

Can solve simultaneous equations when writtenin ‘usual’ form.

Can solve quadratic equations when written in ‘usual’ form

Can carry out operations with surds including rationalising the
denominator

Candraw algebraic graphs

32



Demonstrating
‘knowledge’in
exams when a
calculatoris NOT
allowedona
question

At International GCSE these are usually signalled by

* ‘Show’

* ‘Usealgebrato’

* “Youmust show yourworking’

* ‘Show fullalgebraic working’

33



Demonstrating
‘knowledge’in
exams when a
modern calculatoris
allowed

Example. Paper1Foundation

19 Show that EI— = 5l — i
3 4 9

Example. Paper1Higher

J  Find the highest common factor (HCF) of 72 and 108

Show your working clearly.

34



Demonstrating
‘knowledge’in
exams when a
modern calculatoris
allowed

Example. Paper1Higher Question 6 (b)

Sn+ 6

(b) Solve 3n-4= 3

Show clear algebraic working.

Example. Paper1Higher

12 Solve the simultaneous equations

Show clear algebraic working.

dx +3y= 9.6
bx + 5y = 16.8

35



Demonstrating
‘knowledge’in
exams when a
modern calculatoris
allowed

Example. Paper1Higher

20 In the diagram, ABCDE 1s a regular pentagon.

Angle AEF = 96°

Work out the size of the obtuse angle FED
Show your working clearly.

96"

Diagram NOT

accurately drawn

36



Demonstrating
‘knowledge’in
exams when a
modern calculatoris
allowed

Activity 1

Demonstrating ‘knowledge’ when solving a quadratic equation by using
the formula or by completing the square.

. Thephilosophyistorewardapplication of the process(es)

« Accurate substitution
. Correctorderof working outinacorrect expression

o CorrectrootsBUT ONLY IF thereis evidence of correct processes

37



Demonstrating
‘knowledge’in
exams when a
modern calculatoris
allowed

Activity 1

Demonstrating ‘knowledge’ when solving a quadratic equation by

using the formula or by completing the square.
. Completetherecordsheetforthe 6 student attempts.

. Doestheattemptdisplay knowledge of the process?

38



The theoretical underpinning of the assessment

objectives forint GCSE

Application

Comprehension

Knowledge

Remembering facts
and processes fora
task

Applying suitable
processes to the
task

Understanding the
task

39



The theoretical underpinning of the assessment
objectives forInt GCSE

Remembering facts
KnOWIedge and processes fora

task

observation andrecall of
information

knowledge of majorideas
mastery of subject matter

40



The theoretical underpinning of the assessment
objectives forInt GCSE

K led Remembering facts and
nowledge processes foratask

list, define, tell, describe, identify, show, label,
collect, examine, tabulate, quote, name, who,
when, where, etc.

These are general
instructionwords.
More specifically for
maths we have.........

Name, write down, simplify, solve

41



The theoretical underpinning of the assessment
objectives forInt GCSE

task

understandinginformation

grasp meaning

translate knowledge into new context
interpret facts, compare, contrast
order, group, infer causes

predict consequences

42



The theoretical underpinning of the assessment
objectives forInt GCSE

task

summarise, describe, interpret, contrast, predict,
associate, distinguish, estimate, differentiate,
discuss, extend

These are general
instruction words.
More specifically for
maths we have........

Find!

43



The theoretical underpinning of the assessment
objectives forInt GCSE

Application Applying suitable
processes to the task

use information

use methods, concepts, theoriesin new
situations

solve problems using required skills or knowledge

44



The theoretical underpinning of the assessment

objectives forint GCSE

Application

apply, demonstrate, calculate, complete,
illustrate, show, solve, examine, modify,
relate, change, classify, experiment, discover

These are general
instruction words.
More specifically for
maths we have........

Applying suitable
processes to the task

45



The theoretical
underpinning of
the assessment
objectives for
Int GCSE

Activity 2

Make arecord of the demand words usedin the two examination
papers 4MA1/2F and 4MA1/2H (both June 2024)

Write down any comments/ observations on your results.

46



The theoretical
underpinning of
the assessment
objectives for
Int GCSE

Activity 2

Make arecord of the demand words used in the two examination
papers 4MAT1/2F and 4MAT1/2H (both June 2024)

Write down any comments/ observations on yourresults.

There appearto be a greatervariety of commandwords at F

Both Fand Hhave ‘Find’ and ‘Work out’ as the most frequent demand
words

There are more ‘Work out’ than ‘Find’ at F tier
Thisreverses at H tier

47



Understanding Mark
Schemes




Understanding
mark schemes -
marking
activities

Mark codes

M. marks are awarded fora correct application of a method, or a
correct attempt.

A. marks are awardedforacorrect answer subject to a correct
methodbeing used.

The marking combination MOATis not possible

B. marks areindependent marks, usually for a ‘write down’

49



Understanding
mark schemes -
marking
activities

Other abbreviations

Ft meansfollowthrough. Applied onsome A orB marks
bod benefitof doubt

isw ignore subsequentworking

cao correctansweronly

cso correctsolutiononly

d ordep isadependent M mark

50



Marking activities




Marking
activities

Activity 3

There are 2 Foundation candidate responses foryou to
mark. Use only the scheme and write the marks you
award at the point you award them. This question [Q6]
comes froma 2F paper

b

There are 150 animals on a farm.
Of these amimals
19 are sheep
32 are goals
3 are dogs
The rest of the ammmals are chickens.

Write the number of chickens as a fraction of the total number of amimals.
Give your fraction n its simplest form.

52




Although we see 96, it
must be seen with the

Activity 3 .
y correct denominator,
Marking soMO
| 6 There are 150 animals on a farm.
Boy A7 SF OF these animals
activities —
54 seen S o
galnsthe i T]lfn:s:ﬂf[hcimimu.lsa.r:l.'hiukl:n.li. o |
first M ‘ ;::érﬂ::rn;:;mbﬂniiumj;l:;l;H}:;::-tlﬂnclith.cmtal numbser of anima
mark 9 . S0—CUY=96
: 32 .
3 ol 9
o — C‘.
5 %6 6 9
16
(Taotal for Question 6 is 3 marks)

Now could you mark the two
responsesinyour delegate
booklet the same way please.

53




Marking activities

Attempt]l

Attempt 2

M1, M1, AD

24 seen gains the first method mark. 96/150 is not shown for the second method

mark but 5/25 (ie 54/130 in its simplest form) is an altemative for the award of the second method
mark. The final answer is incorrect.

M1, MO, AD

24 seen gains the first method mark. If only the 96 had been seen, this also

could have been awarded the first method mark. There is no further working shown so no further
marks.
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Marking
activities

Activity 4

There are now 2 Higher candidate responses for you to mark. Use
only the scheme and write the marks you award at the point you
award them. This question [Q13] comes from a THR paper.

As before, complete the question FIRST, and then mark the
responses ONLY using the MS

4 Diagram NOT
\ accurately drawn
O
A /
D

A, B, C and D are points on a circle, centre O

13

Angle BCD = 128°

Work out the size of angle OBD
Give a reason for each stage of your working.

55



Understanding
mark schemes -
marking
activities

Response

M1 for BAD = 180 - 128 (= 52)
MO although 52 x 2 = 104 is seen this has been wrongly assigned to

angle OBD. If this calculation had not been assigned to angle OBD we could award this mark as
the

student would not have not confradicted their calculation but because they have assigned this to
the

wrong angle we withhold the mark, this is also the case when an incomect statement is made or
the

angle is written in the wrong place on the diagram.

AD answer is incorrect

BO although they

have given the angle at the centre reason, this hasn't been used in their method. The wording for
cyclic quadrilateral is not complete, they also need 'opposite angles' as per the underlined words
in the mark scheme

M1MOAODBO - 1 mark

56




: Response 2
Understanding P

mark schemes -
marking
v e M1 for BAD =180 - 128 (= 52)
aCtIVItIeS M1 for BOD =52 x 2 (= 104)
AD answer is incormect
B1 for

a cormect circle theorem for their method - either cyclic quadrilateral or angle at the centre (they
have used double as an altemative to 2 x which is acceptable). It is possible to gain B2 without
the A mark but it is dependent on a fully correct method to find OBD with the comrect reasons - the
student doesn't have this as their last stage is incomect - they haven't used the triangle OBD

MTM1ADEB1 - 3 marks
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Reasoning and Problem
Solving



Mathematical
reasoning and
problem solving
inInt GCSE

mathematics

Relationship of problem-solving and mathematical reasoning skills to tier.

Problem | Mathematical

solving reasoning
Foundation (1F and 2F) 25% 15%
Higher (1H and 2H) 30% 20%
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Mathematical
reasoning and
problem solving

inInt GCSE
mathematics

Mathematical reasoning

make deductions

draw conclusions

present arguments and proofs
interpretinformation accurately
communicate results clearly

60



Mathematical
reasoning and
problem solving

inInt GCSE
mathematics

Problem solving

translate a situationinto suitable mathematical
form - then -

carry out a suitable (possibly sequence of)
mathematical process(es) - then -

state the answer

-

Thereis
some
overlap
between this
and
reasoning

61



Mathematical Reasoning

BTN

Notreally present
in examinations

Present arguments
and proofs, make
deductions and draw
conclusions from
mathematical
information.
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Problem Solving

Evaluation <: Notreally present

in examinations

Svnthesis

mathematical ornon-
mathematical contextinto a
process or a series of
mathematical processes

Analysis and solve the problem.

63



ReasoninginInternational GCSE mathematics

Reasoninginvolves these characteristic processes:
* making deductions and drawing conclusions from mathematical information

* constructing chains of reasoning

Some
circularity

* presentingarguments and proofs here!

* interpreting and communicatinginformation accurately.



Reasoningin
Int GCSE
mathematics

Reasoning involves these characteristic processes

making deductions and drawing conclusions from mathematical
information

. Carrying out acalculationto answerayes/no question

In a carsale allnormal prices have beenreduced by 12%.
. Thenormal price of acarOmarlikesis $24000

. Omarhas $20000
. Doeshehave enoughmoneytobuythe carinthe sale?

65



ReasoninginInternational GCSE mathematics

constructing chains of reasoning

D
Diagram NOT
accurately drawn
(e L
This will
4 always be
countedas
reasoning

Work out the size of angle ADB.
Give areasonforeachstageinyourworking.
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Reasoningin International GCSE mathematics

Presenting arguments and proofs

Students do not
have to PROVE the
rule

Line L1 has equation y = 3x + 5 m;xm, = -1

Line L2 has equation 6y + 2x =1

Show that L1 is perpendicular to Lz

Theyjusthave to
show thatin this case
the gradients do

satisfy thatrule.

67



Reasoningin International GCSE mathematics

Presenting arguments and proofs

Helena thinks that any number of theform 2"+ 3is
always a prime numberwhennis a whole number.
Give an example to show that Helenais wrong.

The term
‘counterexample’
does notappearin
the specification

68



Reasoningin International GCSE mathematics

Presenting arguments and proofs

Show that 1242342
3 4 12

Enough working has to
be shownto
demonstrate knowledge
of the process of adding
fractions
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Reasoningin International GCSE mathematics

Interpreting and communicating information accurately.

The table shows the average monthly temperatures, in °C, for four months in London and

in Cairo.
January April July October
London (°C) 5 11 19 13
Cairo (°C) 14 21 28 23

Show this information by drawing a suitable diagram on the grid below.

Interpret the table,
select a suitable
graph /chartand

draw it.
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Reasoningin
Int GCSE
mathematics

Activity 5

* Thereare 5 questions fromtwo January papers.
* Workthroughthe questions:

* Make adecision of whethereach questionis areasoning
question ornot

* Ifitisareasoningquestion, decide onwhat aspects of the
guestion makesit so.

71



Reasoning inInternational GCSE mathematics

Reasoninginvolves these characteristic processes:
* making deductions and drawing conclusions from mathematical information

* constructing chains of reasoning

Some
circularity

* presentingarguments and proofs here!

* interpreting and communicatinginformation accurately.

72



Reasoningin
Int GCSE
Mathematics

A. Students have to decide ona method to communicate the data - thisis

reasoning.

B.Thisisa complex simplification and all 5 marks were set against

reasoning here.

C.Onemark [the final mark] was set against reasoning. ‘Explain’ a

statement etc is always reasoning.

D .Two marks were allocated to reasoning in this question. ‘Give areason’is

always going to be areasoning mark.

E. Thereisno reasoning here, this is demonstration of knowledge.



Problem solving
in International

GCSE
mathematics

Some furthercomments onwhat are the properties of a
mathematical problem. Amathematical problem:

requires use of technigues from more than one content area

requires a succession of processes - but not just a standard set
such as with simultaneous equations

isunfamiliar so there is no obvious standard method of solution
isinanunfamiliar context

requires translation to a form which allows suitable mathematical
processesto be usedto solve the problem.
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Problem solving
in International

GCSE
mathematics

Some furthercomments on what are the properties of a
mathematical problem.

Soaquestionsuchas
Solve 2X +y =6
2x2+y?2 =66

...would NOT normally be considered a mathematical
problem, eventhough many students will find it difficult.
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Problem solving
in International

GCSE
mathematics

Activity 6

Make up some further examples which (although possibly difficult)
should not be considered as problem solving.
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Problem solving Translate a situationinto suitable mathematicalform

in International

GCSE

mathematics
Triangle ABCisisosceleswithAB=AC

Find the size of angle BAC
4y - 15 2y +33
B C
Base angles of anisosceles triangle
are equal
4y -15=2y + 33 Setup an equation.

Solve the equation
Work outanglesBand C
Work outangle A
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Problem solving
in International
GCSE
mathematics

Chenbuys 120 watches for $50 each.

He sells 60% of the watches for $80 each.

He sells half the remaining watches for $60 each.
Any watches he still has left he sells for $50 each

Work out the percentage profit.

Work out the initial total cost
Work out the income from the first 60%

Work out the income from the remainder
Work out the percentage profit
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Problem solving Find the sum of all the multiples of 3 which are less than 1000

in International
GCSE

mathematics
First task - recognise thisis a Q about

arithmetic series

Secondtask - work out how many

terms

Third task - work out the sum of the
arithmetic series
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Activity 7

!Dmblem s.olvmg There are 5 questions from two Jan papers.
in International Work through the questions:

GCSE

] H H . \ | |
mathematics Make a decision of whethereach questionis a problem or not

Ifitis a problem, decide onwhat aspects of the question makesit a
problem.
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Some furthercomments on what are the properties of a

Problem solving | |
mathematical problem. Amathematical problem:

in International
GCSE . requires use of techniques from more than one content area

mathematics requires a succession of processes - but not just a standard set

such as with simultaneous equations
isunfamiliar so there is no obvious standard method of solution
isinanunfamiliar context

requires translation to a form which allows suitable mathematical
processesto be usedto solve the problem.
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Problem solving in International GCSE mathematics

Activity 7

There are 5 questions from two papers.
Work through the questions:

Make a decision of whethereach questionis a problem or not
Ifitis a problem, decide on what aspects of the question makesit a problem.

A, Q12
Thishad no marks for problem solving. Itis a standard set of processes.

B. Q7

Thisis a classic problem-solving question and had all 4 marks set againstit for
problem solving
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Problem solving in International GCSE mathematics
Activity 7

There are 5 questions from two papers.
Work through the questions:

Make a decision of whethereach questionis a problem ornot
Ifitis a problem, decide on what aspects of the question makesit a problem.

C. Q23
This had all 4 marks set against AOTonly. No problem solving marks.

D. QI8
Thisis a straightforward applicationratio. There are no problem solving marks here.

E. Q8
All 4 marks were set against problem solving.
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Extendedresponse
guestions




An extendedresponse questionis a question that generally;

Extended
* Involves problem solving or perhapsreasoning
response « Usesmorethanone mathematical concept
questions - Drawsonmathematical experiences
« Requiresthe studentto communicate theirfindingsin detail and
always requires a conclusion
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Examples of
extended
response
guestions
[Foundation]

26 The diagram shows a roof support.

91m

The roof support is made from four lengths of wood, A8, AC, BC and MC
AC=BC=9m AB=12m
angle AMC = 90°

Lewis is going to buy lengths of wood to make the roof support.

The wood costs 21.50 euros per metre.
Each length of wood he buys has to be a whole number of metres.

Work out the total cost of the wood Lewis needs to buy.
Show your working clearly.

Diagram NOT
accurately drawn

Thisis also a
problem

solving
question

. BUr0S

(Total for Question 26 is 4 marks)
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Examples of extended response questions [Higher]

24 The diagram shows a solid, 8, made from a cone and a hemisphere.

Diagram NOT
accurately drawn

The centre of the circular face of the cone coincides with the centre of the flat surface of
the hemisphere.

The radius of the circular face of the cone, xcm, is equal to the radius of the hemisphere.
The total height of S 15 4 * the radius of the hemisphere.

A separate sphere has radius kxcm.
The volume of this sphere is 12.5 * the volume of §

(a) Work out the value of &

A solid, T, 1s similar to solid §

The volume of T 15 512 = the volume of §

The total surface area of T 1s d * the total surface area of 8§

(b) Find the value of d

(1)

(Total for Question 24 is 5 marks)

Anotherproblem

solving question, but
this time in two parts.
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Improving students’ ability
In extended response
guestions




Improving student’s
ability inanswering
reasoning, problem
solving and
extendedresponse
questions

Here are some suggestions:
e start themyoung!

« use suitable processesin class where possible (e.g. questioning for
reasoning)

* set single tasks which may require studentsto work at length
- find and use suitable resources
* set single tasks which may require studentsto work at length

e old Edexcel coursework GCSE tasks are an excellent source.
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Improving student’s
ability inanswering
reasoning, problem
solvingand
extendedresponse
questions

Here are some more suggestions:

- Buildinto the faculty plan the importance of reasoning and
problem solving permeating mathslessons

« Make sure that any assessments(e.g. end of termtests) have
questions onreasoning and problem solving

*Insist that students provide reasonsin allgeometry problems
(evenif the question doesnot ask forit)

* Encourage different approaches (where possible) in solving a
problem
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: : Here are some more suggestions:
Improving student’s

ability in answering «improve student’s knowledge of the mathematics they meet -
reasoning, problem short tests, short questions - increases fluency

solvingand

extendedresponse » Old Edexcel coursework GCSE tasks are an excellent source.
questions «e.9. 6 papers covering various aspects of problem solving and

reasoning (for IGCSE) on the Edexcel site.

«e.g.adapt ‘'standard’ questions to make them problem solving
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Improving student’s
ability inanswering
reasoning, problem
solvingand
extendedresponse
questions

Adapt problem solving questions by scaffolding them and remove

scaffoldingin stages.

8 Barsha buys some nails and some bolts.
Each box of nails costs £2.60
Each pack of bolts costs £3.94
He pays with a £50 note.

Work out how much change he should get.

Barsha buys 5 boxes of nails and 4 packs of bolts.
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Improving student’s
ability inanswering
reasoning, problem
solvingand
extendedresponse
questions

Thiscanbecome:

Barsha buys some nails and some bolts.

Each box of nails costs £2.60
Each pack of bolts costs £3.94

Barsha buys 5 boxes of nails and 4 packs of bolts.

(a) Work out the cost of 5 boxes of nails and 4 packs of bolts. (2)

Barsha pays witha £50 note

(b) Work out how much change will should get.

(1)

(Total for Question 8 is 3 marks)
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Improving student’s

ability in answering Adapting ‘'standard’ questions to make them problem solving.
reasoning, problem
solvingand _
extendedresponse O / 0 2
questions 1 8 1 8
2 9 |:> 2 9
3 10 3 10
4 6 4 6
5 2 5 2
Calculate the meanvalue Giventhat the meanvalue
of x of xis 2.25, find the value

of a



Improving student’s
ability inanswering
reasoning, problem
solvingand
extendedresponse
questions

Adapting ‘standard’ questions to make them problem solving.

Solve x2-4x-6=0

Solve x2-4x-6=0

Solve x2-4x-6=0

NI

Solve (x-3)2-4(x-3)-6=0

Givenx?-ax-a2=0
express xinterms of a

Given y=x2-4x-6
Expressxinterms of y
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Demand and how papers
are constructed




Constructing
International
GCSE
mathematics
papers

The ‘other’ factornot mentioned so faris - demand

‘Demand’is not the focus of this course but sinceit plays a
significant role in papers we will look at it briefly
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Constructing
International
GCSE
mathematics
papers

We can say that the demand of a questionis similar to its difficulty
Butthat does notreally help.

We can try to make subjective/ qualitative judgements
e.g.ahierarchy of equationsto solve

Singlelinear, unknown on one side

Single linear, unknown on both sides
Simultaneouslinear equations

Simultaneous equations, one linear, one quadratic.
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Constructing
International
GCSE
mathematics
papers

Or-we couldlook at the vast amount of data that Edexcel collects
onresponses to each questionas a product of the online marking
system.

Or - we could write questions, pre-test them and construct a
guestion bank

However, there is a health warning with both of these approaches:

Which forms the basis of Activity 8
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Constructing Activity 8

International There are several question which all are based on the Theorem of
GCSE Pythagoras.

mathematics Put the questionsinincreasing order of difficulty and add a

papers comment about the demand of each one which you used to make
your decision.
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Constructing International GCSE mathematics papers

Activity 8

There are several questionwhich all are based on the Theorem of Pythagoras.

1 = easiest, 8 = most difficult
A B C D E F G H

2 35 1 4 /7 5 6 8

Greatreliance (andresponsibility) is placed on the paper setting teamto get the level of demand
consistent from session to session and to set questions which accurately reflect the demands of
the different levels.
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Constructing International GCSE mathematics papers

A schematic diagram of the Foundation paper setting

grid.
— The gridwe
- useisonly 2-
//// dimensional!
1 1
: T
Deman ////
d & ] |~
3 1 L= R
G2 //3
& - 2 ::t'ssessme
1 2 3 A, ! Objective

Question number

There are approximately 5 x5x20 =500 cells to fill with marks subject to various conditions.
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Constructing International GCSE mathematics papers

> AO1=60+3,>A02=25+33A03=15+3,and
>AO1+3 AO02+ 3 A03=100

And

YG1+G2+G3+G4+G5=100and
Gl=G2=G3=G4=G5=20+1
And

YPS=25,R=15 withPS+R =40

Thisis forthe Foundation level, paperFl, say.
The grid for Higherlevel, Hl will have a similar structure.

One additional constraint is that there have to be a considerable number of questions and
hence marks commonto Fland HI, so changing a question on F tier can have a knock-on
effectonHtier.
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. Activity 9
Constructing ctivity

International This has the overlap questions betweenthe F tier paperand the H
GCSE tier paperforlJune 2024 Paper 1HR

mathematics (50 marks)

papers

Complete the grid to show how the marks have been distribution
across the 3 AOs andidentify marks forreasoning and for
problem solving.
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Constructing Int GCSE mathematics papers
The actual AOG used on this paper 1H January 2023

Specification level and title

IUnit and GCE®
Paper Humber] (1 'GCSE untiered®

2406

1HR (1GC5E Foundation®
(1 oCSE Higher*
*delete as
appropriate

Total mark ‘ 100

Mark allocation per AD
according to the
Specification

Specification Content Reference / Topic Area / Sub Topic Marks ACT ALz ACS Problem

Qu.Mo |Spec Ref Description Marker Mumber | Algebra [ 55M HD zolving | Reason

1 FG6.2B mean 1 3

2 F1.1G, F6.3ABHL probability problem 1 4 1 4

3 F1.7BE F1.6BD ratio and profit problem 1 3 3 3

4 F1.21 divide mized numbers 1 3 3 3

3 F1.6G compound interest 1 3 3

L F4.10E, F4.4G, F4.9A finding height in wol of cylinder, density 22 4 4 2

T F2.1D, F2.2C, F2.2F, F2.TA, F4=implify, expand, factorize & =ohve, ineguality 2.3, (c)onety O O

& F4.8A, F4.9BCD area and perimeter problem 1 L L L

O F3.3GH find equation of graph 1 3 3 3

10 HE.2C interguartile range from list 2 2 2

11 F1.4CDE H1.4C HCF and use of indices with prime factors 1 (one clip) 4 4

12 F2.68A simultneous equations (linear) 1 4 4

473 HA SR HA TA mirmla thanramo 4 L c
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Pearson Edexcel International GCSE @ Pearson | Edexcel
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» Exam materials (354)
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¥ Results support
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Results Plus

e Providesdetailed analysis of yourlearners
performance.

e |dentify potentialtopics, skills and types of
questionwhere students may need to
develop theirlearning further.

e Seeactualscoresforeachexam question
forastudent, class or group.

e Understand how yourstudents’
performance compares with class and
Pearson Edexcel national averages.

e Acquire datathat may support effective
learning and teaching approaches.
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Centre number (@ ResultsPlus user guide
(® ResultsPlus FAQ

General Qualifications options

S ResultsPlus Analysis
Analysis and reports on your Edexcel examinations

Mock Analysis Service
Print past papers, assign papers to students for mock mark entry, manage student marks, analyse performance

Ah
5 |
3, Global Results Analysis

View overall performance for the whole Edexcel cohort

Create or Edit a group
Set up classes and other groups to help analyse performance

Retrieve Incoming Learner Results
Retrieve Pearson results from a learner’s previous centre

ResultsPlus Direct Administration
Student account registration and management
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Results Plus

Examiners mark papers
Student takes exam online

paper

O STAGE 2 O STAGE 4

Exam Papers are scanned Performancereports are
shared
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Exam Wizard

e Savestime by creating yourown mock
paperexams, topic tests, homework or
revision activities.

e UsesourPearsonback catalogue of exam
questionsto practice and develop these
skills withyourlearners’.

o Gainaccesstopastpapersandtest
questionsto create tailoredlearners plans,
which targetindividuals weaknesses.

o Worksinconjunctionwith ResultsPlus to
help create exam practice resourcesfor
whole cohorts orindividual learners.
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Access to
Scripts

Accessto Scriptsis an online service, included
as part of your qualificationfees, that allows you
to view your candidates’ marked scripts online
ordownload as a PDF.

The Access to Scripts service provides arich
source of information, enabling detailed
analysis toinformteaching andlearning and
support students - giving insights and visibility
that performance data alone cannot provide.

Pearsonis the only awarding organisationto
provide access to your students’ marked exam
papersincluded as part of your qualification
fees.
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http://www.pearson.com/international-schools
http://www.pearson.com/international-schools
http://www.pearson.com/international-schools

Subject Partner Support

2
NI
Our subject partners are experts in their fields and are here to
support you throughout the year.

Mark Heslop
Email: Teachingmaths@pearson.com
Phone: +44(0)344 4632535 (Mon-Fri, 8.00-17.00)

Signup toreceive regularupdates fromyour Subject Partneron
qualification news and support for your subject.
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Pearson Professional
Development Academy

High-quality professional development is key to delivering
impactful learning. To help you successfully implement
International GCSE and International A level qualifications in your
school, we offerarange of training, from introductory sessions to
in-depth, customised learning experiences.

Core Advanced

Getting Ready to Teach Exam Insights
Understanding Assessment Enhancing Teaching through
and Improving Delivery Exam Insights

+ webinars to support Marking with Accuracy and
throughout the year Insight

Signup toreserve your spot via the PD Academy,
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