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il §HAPE§ ~ (LASSIFUCATION

20 SHAPES CAN BE CLASSIFIED INTO TWO MAIN GROUPS. THESE CAN' BE SUBDIVIDED INTI
GROUPS AS SHOUN BELO

NON—POLYGONS

QUADRILATERALS OTHER POLYGONS

A O










WON=TPOLSGONSs stapes VITH LESS THAN 3 SIDES, WITH SOME 08 ALL OF THE SIDES MADE WD

OF A& CURVED LINE.

PROPERTIES MISCONCEPTIONS — KEY LEARNING ~ AREAS FOR INVESTIGATION
CIRCLE = ALL POINTS ARE EQUAL TISTANCE FROM CIRCLES #AVE 760 | PROVE 1T
o THE QRGN (CENTRE) TO THE CRCUMAER- LTI S
CZD ENCE. THIS DISTANCE 1S THE RADILS. CIRCLES HAVE 1 NENITE) SIDES CIRCLE/SEMI-CIRCLE 15
> — 1 CURVED EDGE (NOT SIDE) SIDE. BECAUSE & SIDE 1 A POLYGON.
—

— —  INEINITE LINES OF SYMMETRY STRAGAT LINE |4 CIRCLE DOES NOT NECESSARILY
= JONIVG VERTICES.  Fyave wE SIDE. YU COULD ARole
| SEMI=CIRCLE |- 2 EDGES: 1 STRAIGRT AND ONE CURVED T WAS 0.2 Ok AN INFIMITE
— 1 LINE OF SYMMETRY VUMBER. SO DON'T Akl

= m L=




POLYGONS: shapes VITH 3 0% MORE SIDe

ALL SIDES

ON" & POLYGON ARE

S, MARING A CLOSED SHAPE.
STRAIGHT.

ALL TRIANGLES HAVE 3 STRAIGHT SIDES.

THE ANGLES ON A TRIANGLE ALVAYS

fQuAL 190",

IS0SCELES
TRIANGLE

AN

AT LEAST 2 EQUAL LENGTH SIDES

= AT LEAST 2 CQUAL SIZED ANGLES

I LINES 0F SYMMETRY

IS0SCELES TRIANGLES
HAVE TO HAVE 2
EQUAL SIDES TR

ANGLES.

IS0SCELES TRIANGLES
CAN HAVE MORE THAN
2 EQUAL SIDES.

HTTPS://NRICH.MATHS.0R6/2925

SCALENE

= N0 EQUAL LENGTH SIDES

N0 EQUAL SIZED ANGLES

/\

AL ANGLES MEASURE 60
3 LINES OF SYMMETRY

ANY OTHER TYPE (F
TRIANGLE.

TRANGLE 12y s or s
WL 3 EQUL LENGTH SIDES,
— LQULATERAL THEREFORE ALL ANGLES ARE THE SAME. | AN FQUILATERAL e
ol TRIANGLE ALL 3 EQUL SIED ANGLES, THEREFRE| TRAVELE CAVNOT 3¢

TRIANGLE 15 ALSD AN
ISOSCELES  TRIANGLE.

DRAVING

INVESTIGATING WAYS OF
ERENT

TRIANGLES WITH DIFFE
ANGLES.

AREA OF A TRIANGLE
INVESTIGATION



https://nrich.maths.org/2925

SQUARE

OUADRILATERALS: stapes WITH 4 SIDES. THEY HAVE 4 VERTICES.
L ANGLES IN A QUADRILATERAL ADD 1P T0 360"

PROPERTIES

= TYPE OF RECTANGLE

4 RIGAT ANGLES (a0
THEREFORE THE ADIACENT
SIDES ARE PERPENDICULAR

— 2 PARS OF PARALLEL LINES

_ 4 FQUAL LENGTH sw
(CONGRUENT) THEREFORE 1T
IS 1S EQUAL LENGTH DI-
BLONALS

MISCONCEPTIONS

A SQUARE CAN ONLY BE
CLASSIFIED AS A
SQUARE.

hEY LEARNING

1S A REGULAR
QUADRILATERAL

(THE ONLY REGULAR
QUDRILATERAL 15 A SQUARE)

THS 15 ALSO A
PARALLELOGRAM, RECTANGLE,
RHOMBUS AND KITE.

T 1S NOT A DIAMONDI

AREAS FOR INVESTIGATION
IO COULD YO0 CLASSIFY &
SQURE?

PROVE 1T

A SQUARE 15 ALSO A
RECTANGLE...\/AY?

HTTPS://NRICH.MATHS.0R6/2398

(OBLONG)

RECTANGLE

POLYGONS: QUADRILATERALS

4 RIGAT ANGLES (a0
THEREFORE THE ADIACENT
SIDES ARE PERPENDICULAR

— 2 PARS OF PARALLEL LINES

= 2 PARS OF LINES 0F EQUAL
LENGTH (CONGRUENT)

RECTANGLES ARE REGULAR
BECAUSE THEY ARE
COMMONLY  SEEN.

OBLONG 15 NOT A

MATHEMATICAL NAME FOR A

RECTANGLE.

IS AN IRREGULAR QUADRILATERAL

CAN ALSD BE DEFINED AS A
PARALLELOGRAM WITH A RIGHT-
ANGLE.

IT 1S NOT A RAOMBUS OR A
RITE.

ALSD KNOV AS AN OBLONG.



https://nrich.maths.org/2398

OUADRILATERALS: stapes WITH 4 SIDES. THEY HAVE 4 VERTICES.
L ANGLES IN A QUADRILATERAL ADD 1P T0 360"

NAME PROPERTIES MISCONCEPTIONS KEY LEARNING AREAS FOR INVESTIGATION
HOMBIS 4 SIDES HAVE EQUAL LENGTH FVERY RAOMBUS 1S A | HTTDS://NRICHMATHS.06/504
“ (CONGRUENT) PARALLELOGRAM AND A KITE
— D ~ OPPOSITE. SIDES ARE PARALLEL | THS. CAN BE CALLED H\ v i T
—— _ OPPOSITE ANGLES ARE EQUAL DIAMOND
= (NI ANGLES 1S A SQUARE
— A DIAMOND 1S NOT A
— SHAPE|
1
=T _ 2 PAIRS OF EQUAL ADIACENT ATTPS://NRICHMATHS. DRG/1059
SIDES
&2“' — DIAGONALS ARE PERPENDICULAR THERE 1S ONLY ONE | SQUARES AND RHOMBUSES
= TYPE OF KITE. ARE ALSO RITES
== (RROVIREAD)
_ 2 PARS OF PARALLEL LINES TTPS://NRICHMATHS 0BG /50
PARALLELOGRAM A PARALLELOGRAM \ITH AL ETTFS./AVICHRTIS. e 5

= UPOSTE SOES HRE O QUL | THEE 15 ULy e\ o P

LEVGTH (COVGRUENT) TIE OF SHPE CALLED :
5 _ ODPOSITE ANGLES MRE EQUAL oL, | EQUIL BT AVLLES s
(CINGRIENT) SOl



https://nrich.maths.org/504
https://nrich.maths.org/1058
https://nrich.maths.org/504
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjpra6C8djTAhWGvhQKHda7CPsQjRwIBw&url=https%3A%2F%2Fwww.quora.com%2FIs-arrowhead-name-of-a-geometrical-figure&psig=AFQjCNEsS_gyMWOb-RcIE5I6jbA_fd6k7A&ust=1494078

DUADRILATERALS: shapes WITH 4 SIDES. THEY HAVE 4 VERTICES.
ALL ANGLES IV A QUADRILATERAL ADD UP TO 360"

PROPERTIES MISCONCEPTIONS REY LEARNING — AREAS FOR INVESTIGATION

TRAPEZIUM ~|= ONLY 1 PAIR OF PARALLEL LINES TS/
MRICH.MATHS.0R6/1059

S TREz0 |- O PRALLEL SibEs

POLYGONS: QUADRILATERALS



https://nrich.maths.org/1058
https://nrich.maths.org/1058

AREAS FOR INVESTIGATION
O i T TPS://NRICH.MATHS.0R6/2927 — CLASSIFYING QUADRILATERALS CHALLENGE

Al

b L
el fi 1 17S://NRICHMATHS.0R6/%62 — DRAVING QUADRILATERALS CHALLENGE

HTTPS://NRICHMATHS.0R6/6624 — CYCLIC QUADRILATERALS: DRAWING CHALLENGE

el (1T TPS://NRICH.MATHS.0R6/6536 — CIRCLES INSIDE OR ARDUND QUADRILATERALS

b I

b I

b I

DRILATE

HTTPS://NRICH.MATHS.0RG/110 — QUADRILATERAL CHALLENGE USING COORDINATES
= (T TPS://NRICH.MATHS.0R6/2872 — GEOBOARD GAME MAKING QUADRILATERALS
== T TPS://NRICH.MATHS.0R6/2793 — INVESTIGATING SHAPES FOR A RABBIT RUN

NS QL

Al

P



https://nrich.maths.org/2927
https://nrich.maths.org/962
https://nrich.maths.org/6624
https://nrich.maths.org/6536
https://nrich.maths.org/1110
https://nrich.maths.org/2872
https://nrich.maths.org/2793

DUADRILATERALS: shapes WITH 4 SIDES. THEY HAVE 4 VERTICES.

ALL ANGLES IN A QUADRILATERAL ADD WP TO 360"

T . Kite
rapezia
Only ]pair of para el sides All squares and all rhombuses are
: kites. However not all kites are
squares or rhombuses.
Par‘allelogr‘ams y

2 pairs of Para//e/ sides / Z

% Rhombuses

+ congdruent ang/es

Rectangles Squares

T congruent ang/es 4 congr'uent

4 congruent sides




POLYGONS: supes VITH 3 08 MORE SIDES, MAKING A CLOSED SHAPE.

ALL SIDES N A POLYGON ARE STRAIGAT.
CHILDREN SHOULD BE FAMILIAR VITH REGULAR AND IRREGULAR REPRESENTATIONS OF POLYGONS FROM Y1-Y6

PENTAGN = 5 SIDES DENTAGONS CAN BE |HOV CAN YOU FIND THE SUM OF

UM OF THE INTERIOR ANGLES = 540° THIS 1S [REGULAR, RREGULAR, THE INTERIOR ANGLES USING A
BECAUSE A PENTAGON CAN BE SPLIT INTO 3 [CONCAVE 0% CONVEL. INELE?

Q TRANGLES EACK WITH & SOM 0F 190" THAVELE

- THE INTEROR AVLES OF A BEGALAR PENTAGIN

= 540" = 5

HEAGON [= 6 SIDES HEXAGONS AN B

 SUM OF THE INTERIOR ANGLES = 720" THIS 1S |REGULAR, IRREGULAR,
BECAUSE A HEMGON CAN BE SPLIT INTO 4 [CONCAVE 0% CONVEL.
TRIANGLES EACH WITH A SUM OF 190"

— THE INTERIOR ANGLES OF A REGULAR REXAGON =
70" = ¢

()
—
[ cmm—
D
i
)
[ cmm—)
N




POLYGONS: supes VITH 3 08 MORE SIDES, MAKING A CLOSED SHAPE.

ALL SIDES N A POLYGON ARE STRAIGAT.
CHILDREN SHOULD BE FAMILIAR VITH REGULAR AND IRREGULAR REPRESENTATIONS OF POLYGONS FROM Y1-Y6

EPTAON |- 7 SIES AEPTAGONS CAN B [HOW CAN YOU FIND THE SO 0F

UM OF THE INTERIOR ANGLES = 900" THIS 1S |REGULAR, IRREGULAR, THE INTERIOR ANGLES USIVG A
BECAUSE A HEPTAGON CAN BE SPLIT INTO S |CONCAVE 0% CONVEK. | TRIANGLE?

:{> TRIANGLES EACH \ATH A SOM 0F 190"

~ THE INTERIOR ANGLES 0F A REGULAR HERAGON =

an' = 7

)
=
D
_yCTAON |- 8 S ICTAGONS CAN B
~ L SUMOOF THE INTERIOR ANGLES = 1090° THIS 1S [REGULAR, IRREGULAR,

BECAUSE AN OCTAGON CAN BE SPLIT INTO & [CONCAVE 0% CONVER.
TRIANGLES EACH ITH A SUM OF 190"
_ THE INTERIOR ANGLES OF A BEGULAR OCTAGON =

090’ = 9




POLYGONS: supes VITH 3 08 MORE SIDES, MAKING A CLOSED SHAPE.

ALL SIDES N A POLYGON ARE STRAIGAT.
CHILDREN SHOULD BE FAMILIAR VITH REGULAR AND IRREGULAR REPRESENTATIONS OF POLYGONS FROM Y1-Y6

NONAGON = @ SIDES VOVAGONS CAN BE [ DRAV A REGULAR NONAGON.
—SUM DF THE INTERIR ANGLES = 1260" THS 1S [REGULAR, IRREGULAR, SPLIT 1T INTO 9 TRIANGLES.

BECAUSE A NONAGON CAN BE SPLIT INTO 7 \ \ CAV YOU \JORE QUT THE ANGLES
i ‘ TRIANGLES EACH VITH A SO OF 190' CONCAYE B COVER 0 ECH TRNELE?

~ THE INTERIOR ANGLES OF A BEGULAR NONAGON =
260" = 9

10 SIDES DECAGONS CAN- BE DRAV A REGULAR DECAGON.
. SIM O THE INTERIOR ANGLES = 1440" THIS 1S |REGULAR, IRREGULAR, SPLIT IT INTO TRIANGLES. CAN

BECAUSE A DECAGON™ CAN BE SPLIT INTO' 8 |cONCAVE OR CONVEK.  |YOU WORK OUT THE ANGLES O
TRINGLES EACH WITA A SO 0F 130" O TRNCLE?

THE INTERIOR ANGLES 0F A REGULAR NONAGON =
140" = 10

=
U

DECAG]

UX>




ADDITIOWAL INVESTIGATIONS = POIIGONS

HTTPS://

VRICH.

MATHS.0R6/10368 — DRAW THE SHAPE TO MATCH THE CLUES

HTTPS://

VRICH.

MATHS.

HTTPS://

VRICH.

MATHS.0R6/36 — MAKING POLYGONS SYSTEMATICALLY USING A CLOCK FACE

VRICH.

MATHS.0R6/1058 — FINDING POLYGONS ON ISOMETRIC PAPER

TS/
= LS

HTTPS://

VRICH.MATHS.

b/69%6 — FS/RST — IDENTIFYING SRAPES INVESTIGATION

HTTPS://

VRICH. MATHS.

b/ 1192 - FS/RST = RULES FOR SORTING SHAPES CHALLENGE

HTTPS://

b
b
b
b
VRICH.
b
b
b

L
I
I
I
MATHS.0R6/11236 — MARAGON: DRAVING INVESTIGATION (KS3)
I
I
I

VRICHMATHS.0R6/9925 — FS/RSI = GUESS MY SHAPE GAME

6/5563 — REASONING ABOUT SHAPE/EXPLORE SIMILARITIES AND DIFFER

ENCES



https://nrich.maths.org/10368
https://nrich.maths.org/5568
https://nrich.maths.org/86
https://nrich.maths.org/1058
https://nrich.maths.org/11236
https://nrich.maths.org/6886
https://nrich.maths.org/7192
https://nrich.maths.org/9925

AREAs CHUDREN SHOULD BE TAUGHT TO FIND THE AREA OF A PARALLELOGRAM RATHER THAN 10ST #

SQUARE 0F

RECTANGLE, BEFOR

[ EAPLORING MORE

REY LEARNING

COMPLEN SHAPES.

AREAS FOR INVESTIGATION

PIRALLELUGRAHS |1REh = B} , F 100 IR b PARALLELOGRAN
(THEREFORE / NTO A RECTANGLE, TN THE
SQUARES, RAOMBUS a LEET OVER TRIANGLES ARE
b RECTANGLES) / CONGRIENT.
TRIANGLE ~ [MEA =B L
) /\
= a
— ) ek =D A D FTHE DUGONALS ARE MOT
) OVEN. PYTRAGORAS IS
ISED. (E. GRASPER
CRALLENGE)
TRAPEZIM  [MReh = A + B -
2 /o

HTTPS://NRICH.MATHS.0R6/43
HTTPS://NRICH.MATHS.0R6/1045
HTTPS://NRICH.MATHS.0RG/10344
HTTPS://NRICH.MATHS.0R6/ 7230
b b
b b

HTTPS://NRICH.MATHS.0R6/52
HTTPS://NRICH.MATHS.0R6/ 2132



https://nrich.maths.org/48
https://nrich.maths.org/1045
https://nrich.maths.org/10344
https://nrich.maths.org/7280
https://nrich.maths.org/52
https://nrich.maths.org/2132

PERIMETER: cieomen stoup B TAU[)HT T0 FIND THE PERIMETER OF A PARALLELOGRAY RATHCR
THAN 1UST & SQUARE OR RECTANGLE, BEFORE EXPLORING WORE COMPLEN SHAPES, INCLUDING COMPOSITE

R (T\HN AR SHAPES.

MISCONCEPTIONS — AREAS FOR INVESTIGATION
PARALLELOGRAMS [PERIMETER = 2(A+) b RTTPS://NRICH.MATHS.0R6/1049

(THEREFORE a/ HTTPS://NRICH.MATHS.0RG/1390
SQUARES, RITES /

RECTANGLES) HTTPS:/ /NRICH.MATHS.0RG/10333
TRIANGLES PIRIMETER = A+B+C

AL

RAOMBIS PERIMETER = 4A Q

TRAEZIM  [PERMETER = A+B+(+ /—aj
S

PERIMETER



https://nrich.maths.org/1045
https://nrich.maths.org/1880
https://nrich.maths.org/10333

GEOMETRS = 3D SHAPES

. CLASSIFICATION
. GLOSSARY

NAMES
ROPERTIES
ISCONCEPTIONS
. INVESTIGATION'S
. VOLUME




30 SrAPed = (LSSFILATION

30 SHAPES CAN BE SPLIT INT0 DRONS AND NON- POLY
POLTREDRONS: 3D SHAPES VAERE ALL THE FACES ARE MADE (OF POL Y UI\/S.
NON—-POLYHEDRON'S: 3D SHAPES \IHERE NOT ALL THE FACES ARE MADE OF POLYGONS.

PRISHS OTHER POLYREDRONS










S0 SHAPESs THRE-DIMENSIONAL SHAPES WAVING LENGTH, WIDTH (O BREADTH) AND HEIGHT.

PROPERTIES

REY LEARNING

AREAS FOR INVESTIGATION

SPRERE 1AS ONE CORVED FACE
NOT A& POLYREDRON
(g
— [(YLINDRR TVO PARALLEL, CONGRUENT BASES THAT ARE ATTPS//NRICHMATHS.0R6/ 530 (G
= CRCLES N _£5)
= NOT A POLYHEDRON
=
— [ S 1 PILVAEDRON ATTPS://NRICAMATHS.0RG/4920
e 12 EDGES HTTPS://NRICHMATHS.0R6/4%19
== 3 CIRERS TIPS/ RCLHATES e/ 4
o 6 FACES
ATTPS.//NRICHMATHS.0RG /57
—
CUBE 15 A POLYREDRON ATTPS://NRICAMATHS.ORG/233 (KS1)

12 EDGES
9 CORNERS
6 FACES ALL MADE UP OF SQUARES

A COBE 1S A TYPE (F
CUBDID.

HTTPS://NRICH.MATHS.0R6/42 (KS1)

HTTPS://NRICH.MATHS.0R6/1140 (KS2)



https://nrich.maths.org/7530%20(EG%20in%20KS2)
https://nrich.maths.org/7530%20(EG%20in%20KS2)
https://nrich.maths.org/4920
https://nrich.maths.org/4919
https://nrich.maths.org/41
https://nrich.maths.org/57
https://nrich.maths.org/233
https://nrich.maths.org/42
https://nrich.maths.org/1140

S0 SHAPESs THRE-DIMENSIONAL SHAPES WAVING LENGTH, WIDTH (O BREADTH) AND HEIGHT.

PROPERTIES REY LEARNING AREAS FOR INVESTIGATION
PYRAMID ~ A POLYREDRON THAT HAS ONE BASE MADE UP OF HTTPS://NRICHMATHS.0R6 /5909

Y POLYEON.
~ AL OTHER TACES ARE TRIANGLES. TTPS://NRICHMATHS.0R6/672

A PRISH = 1S & POLYHEDRON

= - AIVY (RS SECTION CREATES & CONGRUENT

“ VERSION 0F TSELF

N ~ ANY CROSS SECTION® CREATES A SIMILAR VERSION AT TPS://NRICHMATHS.0R6/2156

OF ITSELF; 1T VILL VARY IV SIZE.
~  NOT A POLYAEDRON

~ BASE IS A CIRCLE VITH A SURFACE THAT
COMES TO A POINT CALLED A VERTER.



https://nrich.maths.org/5809
https://nrich.maths.org/672
https://nrich.maths.org/2156

AREAS FOR INVESTIGATION
HTTPS://NRICH.MATHS.0R6 /2156 — ENPLORING VISUALISATION AND WIKAT HAPPENS WHEN Y0U TAKE A CROSS

SECTION 0F A 3D SHAPE
VRICH.MATHS.0R6/2350 — KST — SHADOW GUESSING GAME
VRICH.MATHS.0R6/ 1198 — KST AND §S2 — INVESTIGATION CUBES
< (HTTPS://NRICHMATHS.0RG/ 7473 — ACTIVITY AIMED AT EARLY GRASPERS

I

I

I

HTTPS:/ /MR
b
b
~ [HTTPS://NRICHMATHS.0R6/2393 — CUBE BUILDING INVESTIGATION
b
b

e HTTPS://

HTTPS://NRICH.MATHS.0R6/6307 — INVESTIGATING NETS
HTTPS://NRICH.MATHS.0R6 /5943 — TRIANGULAR FACES INVESTIGATION



https://nrich.maths.org/2156
https://nrich.maths.org/2350
https://nrich.maths.org/1148
https://nrich.maths.org/7473
https://nrich.maths.org/2343
https://nrich.maths.org/6307
https://nrich.maths.org/5943
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SO THAT CHILDREN BECOME CONFIDENT N APPLYING THER SNOWLEDGE TO A RANGE OF

2

OO A OTED OTED O N A

ANALYSIS OF PREVIOUS LEARNING HAS INDICATED THAT A UNIFIED APPROACH TO THE TEACHING 0
GEOMETRY SHOULD AID CHILDREN'S UNDERSTANDING.

ONE OF THE BIGGEST BARRIERS TO SUCCESS IN' GEOMETRY 1S HAVING A CLEAR AND DEEP
UNDERSTANDING OF TERMINOLOGY. THE INTENTION OF THIS DOCUMENT 1S T0 STREAMLINE THE
TEACHING OF GEOMETRY — CLARIFYING MISCONCEPTIONS — SO THAT THE LANGUAGE AND METHODS
USED 1S CONSISTENT  THROUGHOUT ALL YEAR GROUPS.

g IT ALSO PROVIDES A VARIETY 0F INVESTIGATIONS TO HELP SUPPORT THE TEACHING 0F GEOMETRY,
CONTERTS.
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