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THE CHALLENGE

As a teacher ,  I  regu lar ly  re - taught  the  same topic  to  the  same pupi l s  year  a f ter  

year.  On our  scheme of  work,  the  topic  ‘ s t ra igh t  l ine  graphs’  co inc ided for  a l l  

year  groups  and there  was one occas ion when I  found tha t  few pupi l s  in  any year  

group could  remember  what  ‘gradien t ’  meant ,  le t  a lone ac tual ly  find one.  So 

ins tead of  moving on,  we rever ted to  the  bas ics .   Of  course,  i t  wasn’ t  surpr i s ing 

g iven tha t  i t  may have been a whole  year  s ince the  pupi l s  had seen i t .  I  was  a  b ig  

fan of  10 qu ick  ques t ions  a t  the  s tar t  o f  the  lesson,  bu t  I  suspec t  ‘gradien t ’,  l i ke  

many o ther  top ics ,  rare ly  made i t  on to  my ques t ions  o f  the  day.  

In  2014,  iPads  were in t roduced throughout  our  school  and became a usefu l  

c lass room tool ,  bu t  I  fe l t  the i r  poten t ia l  s ign ificant ly  exceeded the i r  use .  A t  the  

same t ime,  I  was  becoming increas ing ly  aware of  the  educat ional  di scuss ions  

around memor y and in  par t icu lar  the  impact  o f  re t r ieval  prac t ice  on long- term 

memor y.  Th i s  was  someth ing tha t  the  iPads  could  admin is ter  far  more e f fec t ive ly  

than I  cou ld .  Fur thermore,  a l l  the  resu l t s  cou ld  be recorded a l lowing spaced 

prac t ice  to  be incorporated on a personal i sed bas i s .  I t  s t ruck  me tha t  the  poten t ia l  

impact  on progress  was  phenomenal .

The in t roduc t ion  of  the  new GCSE wi th  a  greater  emphas is  on problem so lv ing 

a lso  meant  tha t  i t  was  imperat ive  tha t  teach ing t ime was spent  on these t ypes  o f  

problem ra ther  than recapping bas ic  sk i l l s .  Maths  on our  cur r icu lum was moving 

to  4 hours  a  week,  bu t  I  needed tools  to  teach more e f fec t ive ly,  no t  jus t  more t ime.   

I  wanted an App that  di rec t ly  addressed the  chal lenge of  re ta in ing pr ior  learn ing.  

Th i s  i s  Arc  Maths .

I t  has  taken 2 years  to  develop and i s  the  cu lminat ion of  a  pro jec t  invo lv ing 

leaders  in  the i r  technology fie ld,  award winn ing App developers ,  respec ted 

cogni t ive  sc ien t i s t s  and,  mos t  impor tan t ly,  exper ienced maths  teachers .   

Throughout  the  whole  process ,  the  overr iding dr iver  beh ind any dec is ion has  been 

educat ional  impact .

Rachel  Dunsmore

Co-Founder,  Arc  Maths
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THE PUPIL
PERSPECTIVE

A PURPOSEFUL ACTIVIT Y
Arc Maths  i s  a  wel l -defined and conta ined task .

The START bu t ton on the  dashboard in i t ia tes  a  se t  o f

12 ques t ions .  These are  chosen spec ifical ly  for  each pupi l .  

Mos t  ques t ions  requi re  a  wr i t ten  answer,  bu t  some 

ques t ions  requi re  order ing,  match ing or  se lec t ing.

FOCUSED PRACTICE
Feedback i s  g iven a t  the  end of  the  12 ques t ions .

For  incorrec t  answers ,  pupi l s  can see the i r  own 

answer  and the  correc t  answer  and then

prac t i se  s imi lar  ques t ions .

USER FRIENDLY INTERFACE
Wri t ten  answers  are  en tered di rec t ly  on the  screen us ing 

a finger  or  s t y lus .  Indices ,  f rac t ions  and even complex 

mathemat ica l  express ions  are  conver ted in to  tex t  us ing 

advanced hand-wr i t ing recogni t ion  technology suppl ied

by MyScr ip t®.

There  i s  a  pu l l -down screen for  work ing ou t .  D iagrams 

can be annota ted as  i f  they were on a worksheet  or  an 

exam paper.

DESIGNED TO MOTIVATE

    The s imple  dashboard enables  pupi l s  to  t rack  the i r  progress
    and e f for t

    There  are  10 Leve ls  -  comple t ing a  leve l  wi l l  un lock  the  nex t
    Avatar  profi le

    A  sess ion i s  a  fin i te  task  and should  take no more than 10 minu tes 3

This  app i s  ten  t imes  be t ter ,

i t ’s  so  much eas ier  to  use .

The graphics  are  c lear  and I  l i ke  

be ing able  to  wr i te  my answers  

wi th  my finger,  i t ’s  so  much eas ier  

no t  hav ing a keyboard.  The app 

has  leve ls  you can work  towards  

and I  find the  space for  work ing 

ou t  my answer  real ly  he lp fu l .

Year  10 pupi l



The en t i re  KS3 and KS4 cur r icu lum i s  broken down in to  1550 s l igh t ly  di f fe ren t  sk i l l s  and p ieces  o f  

knowledge cal led Micro topics .   Each Micro topic  has  a  se t  o f  assoc ia ted ques t ions  which  tes t  tha t  

par t icu lar  sk i l l  or  knowledge.

HOW ARE THE QUESTIONS CHOSEN?

The 12 ques t ions  in  a  sess ion are  chosen spec ifical ly  for  each pupi l

Ques t ion  1 i s  a  t imes  table  mul t ip l ica t ion  and Ques t ion  2 i s  a  t imes  table  div i s ion

Ques t ion  3 and Ques t ion  4 are  rev i s ion  ques t ions

The schedule  o f  Spaced Prac t ice  dic ta tes  what  ques t ions  are  se lec ted for  the  remain ing ques t ions  
-  forgot ten  Micro topics  appear  wi th  greater  f requency

New Micro topics  are  in t roduced i f  space a l lows

Understand clockwise and
anti-clockwise

Know the directions of
NE SE NW SW

Know the
bearings of

NE SE NW SW

Know the directions of 
N S E W

Interpret the phrase 
”X from Y”

using directions

Know the bearings 
of N S E W

Find a bearing on 
a diagram

One par t icu lar  advantage of  th i s  app i s  tha t
i t  i s  no t  on ly  adapt ive  to  the  leve l  o f  the  
indiv idual  s tudent ,  i t  a l so  takes  the  
learn ing h i s tor y  in to  account .

Dr  S i lke  Goebel ,  head of
the  Numer ica l  Cogni t ion
Lab a t  the  Univers i t y
of  York

HOW IS IT
PERSONALISED?
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THE QUESTIONS

LEVEL 1 LEVEL  2 LEVEL  3 LEVEL  4 LEVEL  5 LEVEL  6 LEVEL  7 LEVEL  8 LEVEL  9 LEVEL  10

THE LEVELS

EXAMPLE:  BEARINGS

KEY STAGE 3

FOUNDATION

HIGHER

Identify correct 
bearing notation

Calculate a bearing
knowing bearings are 

measured from N

Forgotten Microtopics appear 
with greater frequency

Attainment level affects 
Microtopics chosen for revision

New Microtopics available once 
earlier Microtopics secure

Microtopic drawn into spaced 
practice by correctly answering 

3 practice questions

Faster progression depending on 
age/confidence/exam tier of pupil

GCSE Higher content 
can be excluded

Interpret the phrase
”X from Y” using bearings

Find the bearing of
”X from Y” given diagram

of “Y from X”

Calculate the bearing of
“X from Y” given “Y from X” 
requiring addition of 180°

Calculate the bearing of 
“X from Y” given “Y from X” 

requiring subtraction of 180°

CORRECT ANSWER

INCORRECT ANSWER
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THE TEACHER PERSPECTIVE

OUTSIDE THE
CLASSROOM

As an in ter ven t ion  ac t iv i t y

In  form t ime

For  homework

Arc  Maths  i s  a  targeted,  comple te  
ac t iv i t y  in  i t se l f  so  can be overseen and 
suppor ted by non-maths  spec ia l i s t s .

Arc  Maths  i s  a  fan tas t ic  way to  in ter rupt  s tudents  

forget t ing what  they did  in  c lass  yes terday,  las t  

week. . .  las t  year !  The ques t ions  are  in te l l igen t ly  

des igned to  pu l l  ou t  any misconcept ions  they 

have and bu i ld  on the i r  pr ior  knowledge.

Amie Coley -  Lead Prac t i t ioner  in  Mathemat ics

Each session is specific to the attainment level of the pupil

Individual weaknesses are addressed immediately and
also subsequently

“About you” settings allow pupils to progress at different rates

Questions are chosen, created, delivered and marked by the App

Follow-up practice questions self-generate

Gaps in knowledge are recorded and tracked automatically

Pupils create their own accounts so administration is kept to a minimum

Create a reliable measure of attainment through regular use

Demonstrate progress through changes in attainment measure

Monitor engagement through session count

Reward effort using XP, daily streaks, and Level completion

A 10 minute activity - suitable as a lesson starter

No instructions are needed

Results screen is visible from across a classroom

Monitor practice with the ‘Pips’ under question number

Suitable for shared devices with automatic log out after 5 minutes

Many teachers  a l ready recap prev ious  work  wi th in  the i r  lessons,
bu t  there  are  severa l  advantages  to  us ing Arc  Maths  in  the  c lass room.

INBUILT  
DIFFERENTIATION

WORKLOAD 
REDUCTION

TRACK
PROGRESS

DESIGNED FOR 
THE CLASSROOM
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THE COGNITIVE SCIENCE

Arc Maths  i s  based on ev idence tha t  the  re t r ieval  o f  in format ion i s  an e f fec t ive  learn ing 

tool  in  i t se l f .  Th i s  i s  ach ieved by what  i s  o f ten  re fer red to  as  re t r ieval  prac t ice  or  

h igh- f requency,  low-s takes  tes t ing.  The purpose of  the  tes t ing i s  no t  to  assess  whether  

the  knowledge i s  known but  to  s t rengthen the  memor y of  tha t  knowledge.  A pupi l  do ing 

a sess ion of  Arc  Maths  i s  under tak ing re t r ieval  prac t ice,  improv ing the i r  long- term 

re ten t ion  of  knowledge and sk i l l s .

Spaced prac t ice  i s  another  learn ing s t ra tegy tha t  Arc  Maths  deploys .

Research shows tha t  spac ing learn ing ou t  over  a  per iod of  t ime i s  more e f fec t ive  than 

massed prac t ice  in  which  the  same sk i l l  i s  prac t i sed repeatedly  in  one s i t t ing .  The 

increased e f for t  requi red to  re t r ieve the  in format ion af ter  a  per iod of  forget t ing appears  

to  he lp  s t rengthen the  memor y.  I f  a  pupi l  forgets  a  sk i l l  or  top ic ,  the  a lgor i thm wi th in  Arc  

Maths  ensures  a  s imi lar  ques t ion  i s  presen ted to  the  pupi l  the  nex t  day and then wi th  

increas ing t ime lapses  un t i l  the  knowledge has  been re ta ined over  a  3-month  in ter va l ,  

thereby he lp ing to  secure  th i s  in format ion in  long- term memor y.

In  Arc  Maths ,  the  ques t ion  topics  are  mixed up.  Th i s  i s  o f ten  re fer red to  as  

in ter leav ing and requi res  pupi l s  to  swi tch  bet ween topics .  Whi l s t  th i s  approach can 

fee l  s lower  than massed prac t ice,  the  ev idence i s  c lear  tha t  i t  has  a  greater  impact  on 

long- term re ten t ion .  When us ing Arc  Maths ,  a  ques t ion  on rounding may be fo l lowed by 

one on subs t i tu t ion  so  the  pupi l  needs  to  ident i f y  what  maths  i s  requi red.  Th i s  i s  a  more 

demanding task  than repeat  prac t ice  and the  increased e f for t  needed to  re t r ieve the  

knowledge or  sk i l l  has  a  pos i t i ve  impact  on the  s t rength  o f  re ten t ion .

The user  in ter face of  Arc  Maths  has  been created in  a  way tha t  min imises  the  ex t raneous  

cogni t ive  load.  Research has  shown that  adding unnecessar y  complex i t y  to  a  task  

inh ib i t s  learn ing by over loading the  work ing memor y.  The ques t ions  in  Arc  Maths  are  

de l ibera te ly  presen ted wi th  min imal  wording and wi thout  rea l - l i fe  contex t  where 

poss ib le .  The in ter face i s  unc lu t te red and cons i s ten t  so  tha t  the  user  can g ive  the i r  fu l l  

a t ten t ion  to  the  maths .  
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WHAT NEXT?

Talk  to  us  -  we have a f r iendly  team of  people  here  to

answer  your  ques t ions

Tr ia l  Arc  Maths  -  we can se t  you up wi th  some f ree

l icences  so  you can see for  yourse l f  how good i t  i s

Reques t  a  demons t ra t ion  -  we can ta lk  you through a l l

the  features  o f  ARC Maths  e i ther  in  person or  on l ine

P lace an order  -  we can have you up and runn ing today;

jus t  download the  app,  en ter  the  code we g ive  you and

s tar t  c reat ing accounts

CONTACT US

By phone:  01904 215677

By emai l :  school@arceducat ion .co.uk

Via our  webs i te :  www.arceducat ion .co.uk/contac t -us

Arc Maths  i s  compl ian t  wi th  the  Age Appropr ia te  Des ign Code
© 2020 Arc  Educat ion (York)  L td .

Regis tered company number  11127187

VALUE FOR MONEY

Arc Maths  i s  an annual  school  subscr ip t ion  ser v ice .

The pr ice  i s  on a  per  pupi l  bas i s  and of fers  great  va lue for  money.  

Wi th  regular  te rm- t ime use,  a  sess ion of  Arc  Maths  i s  comparable  

to  the  cos t  o f  a  s ing le  b lack-and-whi te  photocopy -  for  which  you 

get  ques t ions  tha t  are  di f fe ren t ia ted,  chosen,  se t ,  marked,  recorded,  

fo l lowed-up and tha t  have a measurable  impact .

ARC
E D U C A T I O N


