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Lear ni ng Mathematics Field The present invention relates to a systemand- —---
met hod for |earning mathematics. 5 Background Traditional methods for

| earni ng mat hematics are based on diréct instruction (using text bmmmm,,m"",’”m’”m
focusing on standard arithnmetic nethods) where students are taugh

standard nmethod of performng a task, in a standard sequence--The -i-0-tasks _

i s however taught i n A Systemand Method forakearning Mathematicsof a nore conpl ex
project; which may then result in the students being unable to fully grasp
and nmaster the necessary conceptual understanding. In addition, there is a

ti me gap beEieldken when the students have conpleted the 15. honmewor k exer ci ses
and when [ ' I \.Qns for

i ncorrect Wéaﬁie\tfgﬁg@%ﬂ&eésq ?ela‘tega&%%?)egéer)ﬁ(ea?’? rggfsh%(j whpveﬁq'%ngers ﬁ%gggy can
only bes done after the teacher has- finished marking). By then, the students
may al readga r%u gst i npression of the practise. 20 Mreover, mastery of

i mpor t ant fatical sol vi ng techniques typically requires repet itive
practise omdlt@npémettuoms foi hagrningi mtmmyamﬁeateja:lalsydbm dinelok lmtudmpns
Fadi ng 1 nterest ti.vatl

rout e- base sﬁéatreg(fbndo%i?oeumﬂﬁ on %ng&mrtﬁéﬁa@%zﬁ#%s Llﬁh@ ®to do
nore pr actuasghgonQSta&damanwtmad génerfalrmmgraTtaStkhm amtmdardrseqebaﬂ;&esThe a

websi t % ‘M]t'agp |§ ﬁé‘é‘v@@ér &%HPI}P{SB&% on rather than as only a part of a more compiex

pro;ect which may then result in the students being unable to fully grasp and

master the necessary conceptual understanding.

in addition, t.here is a time gap between when the students have compleied the

75 homework exercises and when an instructor (i.e. teacher) is able to provide
explanations for incorrectly answered questions in the exercises (which
understandably can only be done after the teacher has finished marking). By
then, the students may already have lost impr'ession_ of the practise.

20 Moreover, mastery of important mathematical solving .techniques typically
requires repetitive practise over a period of time, which may eventually bore the
students. Fading interest oi'. lack of motivation may also result from using the
route-based learning approach, or lack of variation should they wish to do more
practising. |

25 _

Summary

in general terms the invention relates to a website which teaches mathematical
skills to students by generating random questions for each skill, and uses an
avatar to describe the solution. The website allows the teacher to monitor

30 student's progress and to vary the homework accordingly. This may have the
advantage that the students do not get bored learning each skill, that mastering
skills méy be made more enjoyable and/or that the speed of progress is
improved. A question' answer module may have the technical benefit of saving
the teacher or parent time and may resuit in more effective learning by the

35 student, and an analysis module may have the _technical benefit of improved
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an avatar to descrlbe t he solution. The website al'f'ows the’t eacher-~tov~v-~
"‘nmonitor 30 student's progress and to vary the honmework accordingly. This
.may have the advantage that the studendé do not get bored | earning each
skill, that mastering skills may be. na nore enjoyabl e and/or that the
speed of progress is inproved. A question answer nodul e may have the
techni cal benefit of saving the teacher or parent tine and may result in
nmor e ef f eacturacy edithé mgeasured @udtome.udenayvatandnegulamady biave tbeluéehnieal have
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out cone. An avatar nodul e may have the technl cal beneflt of inproving the
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I's provid eachi ng P conpri %3t udent
| nput @odgbmpeisinig: gured to sel ect an exerC| se formt he group consi stl ng of .

homewor k, a race_or Et gﬁﬁpﬂfeaoc 'ggl’ef: ance erng%ef%gl{ag{i? @f%?fél sting

nodul e conf i gu e%ltufign ar ane
of setti ngoasulsbm@oﬂ\bomemek,ca eaz:efmmnrsmtatouhand@vamaeg a io home work

cxen o "o b i SRR OIPY bR BRI BE PR AR o,
- dependi ng tion grinegp evesistisg cfedettingad homeowotkhexeraisenirber scratch, revising a
70 home work exercise based on student results or comparing results between
different groups; ' ' ' _
| a question selection module to randomly generate a questlon dependmg
on the exercise selected and/or the parameter;
an answer module configured to parse a response to the question, and to
15 display a result, a dynamically generated graphic and/or any applicable
explanation depending on the response; and
an avatar module configured to vocalise the explanation depending on a
_ predetefmined set of rules for vocalising certain mathematical explanations.

20 The race exercise may comprise a set of questions to be answered by a group of
students, and the winner may be a student who answers all the guestions
correctly the soonest after the race starts.

The revising a home work exercise based on student results may comprise
25 selecting the types of questions the students scored the lowest at, and
generating a new homework-exercise focusing on those types of questions.

The question selection module may generate a question based on a question

framework, each framework being unique to the type of question requested, the
30 framework including variables to be randomly selected for each question
| iteration. '

The answer module may generate an answer based on an answer framework,
each framework being unique to the type of question requested, the framework
35 including an answer for the immediately preceding question.
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15di splay a result, a dynanica en YH+e©
“expl anati on dependi ng.on the response; and an avatar nodul e -
configured to vocalise the expl anation gependlng on a predeterm ned set of
rules for vocalising certain mat hematical explanations. 20 The race
exercise may conprise a set of questions to be answered by a group of
students, and the wi nner may be a student who answers all the questions
correctly t he soonest after the race starts. The revising a hone work

exercise: E?eg&gzﬂﬂ S%rget o‘?%*Hle%?n%’Sgé%@pHg%'t lﬁ:ﬁeﬁ%ag{:ﬂeaga\}a@r &l¥ﬁl§§ewo K

questions 't scored t enerating a new
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modul e may generate a question based on a question framework, each.
framewor k being unique to the type of question requested, the 30 franmework
i ncl udisng Thariesbltgpay dndlede anttoidal arnswestsdateimant etheh dynarsicatin generatedon.

The answer ARl feeqISnEbALe Ao AIS R BARRS (1 ARARS YR L ATRMOLY.  cach

~f r amewor k 96 ng uni que question re

35i ncl udi wgpanaamsmnph‘fdrrsrtgmphrmmﬁnaraiqn precedi ng question. Date of

recei pt: 27 Decenber 2012 (27.12.2012) PCNSG2013/0004, 16406 3 The
predeterm ned set of rules nay conprise the student sel ected avatar display
par anet er Shesystam mayafuntiver anmpplaesa W@ahfmnwmemaﬂlowad twcpeessacshwdaml ts. 5
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and an exphenextiskil kyel. pt flash gr aphi cs generatl on. The system may
further conprise a tweak nodule to allow a teacher or a student-10 to
request another simlar question to the preceding question before noving
ont o t he riestowdibel appareht that fehtunesl rélating jaromet aspext df dhé linentiosl mayng t o

one aspect, of i e to the other aspects of
the invent ||S(;.°nbé 9@*’%@% %éesj‘; és)%??{ eg#n'vgﬁ@q nvention will be apparent
fromamdd elucidated with reference to the enbodi nents descri bed
herei naft Shese and other aspects of the mventlon will be apparent from and elumdated |

with reference to the er_nbodlments described hereinafter.

Brief Description of the Drawings _

20 One or more embodiments will be disclosed with reference to the accompanying
drawings, in which: '

Figure 1a is a screenshot of a student's home webpage;
.Figure 1b is a screenshot of a teacher's home webpage;
Figure 2a is a flow diagram illustrating a method of learning mathematics;'

25 Figure 2b is a block diagram of the software modules; _
Figure 3 shows an exemplary categorisation of questions stored in a database.
Figure 4a shows the generation of parallel questions within a skill;

Figure 4b shows the output data structure for a pair of guestions and solution
. generated set within a skill; | |

30  Figure 5 shows two pairs of parallel question and solution set generated within in
a skill (data samples); _ |
Flgure 6 shows an assessment analy5|s page where analytical homework creator
may be used; _

Figures 7 to 9 show screen shots of a custom practice routine;

35  Figures 10 to 13 show screen shots of a quick pick routine;
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‘is a screenshot of a student's hone webpage;. Figure Ib is a screenshot of a
teacher's honme webpage; ' Fi gure 2a_4'_s a flow-diagramillustrating a

met hod of |earning mathematics; 25 Figure 2b is a block diagramof the

sof tware nodul es; Figure 3 shows an exenplary categorisation of questions
'stored in a database. Figure 4a shows the generation of parallel questions
wi thin a §kdure;14pshpw screen sheigsof & erenie sabedided homeawarkreuting: a pair of
guesti-ons 98! dHow? 1 L Lbi kill; 30Fi gure 5 shows two
pairs of Egd#g?ﬁgﬁ queg%riggﬁ%gggfegfﬁE%Pmalgétaug%%erat ed within in a skill

(dat a sanpig@ses 16itgUiBes®vs bowen shotseliea teanit tweakl rpstise;parge wher e anal yti cal
homewor k ' . Fi ' a custom
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routing; Date of receipt: 27 Decenber 2012 (27.12.2012) '
PcKs, c32, | sK..." i gure 14 show screen shots of a create schedul ed
homewor k #0%3 '?érlcg;beﬁféﬁﬁigﬁw show screen shots of a peer quiz routine;
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number of permutations of questions ahd automatically ge'nerateS'e'asily
10 understandable answers and explanations. Users of this website.may be
students, teachers or parents. The answers and explanations are provided in
text, shown graphically and gradually explained by an avatar. The website

aliows a separate login facility for students and teachers. |

15 Web Server
The website is hosted on a web server 120 as shown in Figure 2b. It is running a
range of software modules and interfaces with other servers, including an avatar
122 and an accounting server 124, The. accounting sever 124 may limit-
availability of different features, or access to data depending on the time of the

20 day and/or account level of the user who logs in. The web server 120 may
include a “MySQL databas_e. The scripting language may be Hypertext
Preprocessor (PHP).. A

Any of the modules, systems and/or methods disclosed below may alternatively
25 be implemented on a private network, or as a standalone app!ica'tion.

Student module 126
Figure 1a is a screenshot of a student’'s home page. Under the “My” tab 202 the

student may edit personal information, select a wall paper, customise the avatar,

30  monitor any achievements and keep a log of past exercises done.

"Under the “Work” tab 204 the student has a choice of a 8pm race, a practice/test
or homework. For each option different questions are raised depending on the
age/school level of the student. Submitted answers will be automatically marked
35 by the website and a full set of solution is available for each question so that the



.5 Detailed Description A website for |earning mathenmatics w | w be
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sophi sticated |ogic to generate a | arge nunber of pernutations of questions
and automatically generates easily 10 understandabl e answers and

expl anations. Users of this website nmay5be students, teachers or parents.
The answers and expl anations are provided in text,” shown graphically and
gradual |y explained by an avatar. The website allows a separate login

facility fauasiiydaRt sbRN tg‘é@qme"‘dlat@fe\éeba@l@rdf@r atldfptiRP thd &uestibpst ed on

a web server 120 as shown in Figure . I S runni n(T:j a range of software
nodul es anEXRlaRatianaiserroxidesd ipt ?"%POHY Qfapihl'ﬁﬂl @&i well an vosat frm by B8d an
account i nggaRaver 124. The accounting sever 124 may limt availability of
different features, or access to data depending on the tinme of the 20 day
and/ or account |evel of the user who logs in. The web server 120 may

i ncl ude; a M&Q—tr@aﬂféﬁ@etab—rh%ﬁ%' sﬂhb@& LA &ea0MeRISURE ThlY RGE ts‘i%ﬁ race,

Preprocessor (PHP) t he nodul'es, systens and/ or nethods
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screenshot of a student's hone page. Under the "M/" tab 202 the student may

edit personal information, select a wall paper, custom se the avatar, 30

moni t or anun@&hﬂhethtsabm tReP .@algwn@fcarp@@waqxq:ra%&ssp@v@wwwnﬁﬁrs the
"Wor k" tab 204 the st'udent has a choice of a 8pmrace, a practice/test or

homewofk. fRAPSedcWeBhYi Bighdsrerer eht WhRRYSE i isntheapest zﬁts%’aﬁ"ﬁﬂ&(ﬁsng‘w t he

age/ schooFgdeaXighs Obs t fessHiiddfnteachu folp deRBGURSSS 18k 14 e agémt hal |y
mar ked 35by the website and a full set of solution is available for each

questi on sePipgRfies Ree quskitionyt sybitastiop, muitiplicediepeang ivisiop7ang thgitime
PCRSG20, 12defYd R1she3Mmitlfte each. There are also a range of other mathematics related

games that the student can use to refresh mental stamina levels when getting
15 bored. '

Under the “Set HW” tab 210 the student or parent can set a homework exercise
using selectfon criteria as shown in Figure 3. This will be described in more
detail under the heading of “Homework automation” and “Analytical homework
20 creator”. As such, parents will be able to supervise and monitor their child’s
learning with ease by'setting homework fbr their child. Student’s correct attempts
will contribute to their scores and the record may be tracked and maintained for '
a period of time to monitor their progress. Students with high scores may be
~ displayed in “hall of fame” under a “Fame” tab 206 to stimulate their interest in
25 learning and reinforce regular practice. Races (under “Work” tab 204) may also
be conducted on a regular basis via the online system to allow participants to
have interactions and virtual competition with each other.

Teacher Module

30-- Figure 1b shows a screenshot of a teacher’'s home page. Under the “Tweak” tab
212, the teacher is able to get as many examples of each skill as he or she
wants for classroom teaching. With the help of this function, the teacher may
-easily choose more questions from a particular skill for students to focus on.
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Expl anation is provided in deta I n.bo graphi cal as wel AAyEat</ ¥
by the avatar. 5 Under the "Fanme" tab 206 the student can see the results
for the 8pmrace, interclass conpetiti o({t the overall results conpared to
students at the sane school level, and the nonthly-results for students at
the sanme school level. Under the "Play" tab 208 there is a gane called Math
Facts Power (MFP). This io keeps a weekly high score of whoever is the best
at answer (Thg tggcheinmpayuhooserte r@éerp@sthebtee(t iand canstiwesfsoletion smdegenibieg for a
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division and the t per'i od one mnute eac are soara ge of
ot her mat Idamw@gstheeWabB@Qngrtt@ gléss. the student can use to refresh rrent al
stam na | evel s when getting /5bored. Under the "Set HW tab 210 the student
or parent can set a homework exercise using selection criteria as shown in
Fi gures3. Thhi"WWShle&jétaie%t’rii$3§'tﬂnllaﬁ tendhe aet HW tabd2t0 tdnestidands fshain
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contribut he record may be tracked and maintained for
a period g?ﬁ%t{ﬁiﬂ)gnén%ﬁléﬁ%r&q%e}gr progress. Students with high scores may
be displayed in "hall of fame" under a "Fane" tab 206 to stimulate their
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optiong angdoRd dHdWds among those who completed the homework. An example is
shown in Figure 6.

Question & Answer Module

For example when a student selects the practlce/test option under the “Work"

25 tab 204, they are presented with a range of skills and levels to be answered.
Each is represented by a star. When the student hovers over a star a box
appears with an example of the type of question.

When the student clicks on a star the question answer module operates
30 according to the method 100.as shown in Figure 2a. A student may select a
| skill/skills to practice -in step 102. The number of questions that the student
~wishes to practice for each skill may be also indicated at this step. In r'espo'nse,
the web server 120 will retrieve a question at the selected skill in step 104.
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Stmlar to the generation of a wor onewor n-be ‘setv<tst/Agthe
.'selection criteria shown in Figure 3. The results are shown in a table
format showing the solution and how many students got each right. Homework
groups can also be set, to select particular students for different
‘homewor k al | ocations. 15 Under - the "Report" tab 218, the school can
generate reports at different |levels, such as by teacher, by class, by
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Upon completion of the current question, the user has an option to use/attempt

. another question of the same skill based on a préviously presented or attempted
question via functions such as tweak 134, homework automation and analytical

30 homework creator. In particular, when the system is used in “student module”
126, a student may use the “tweak” function 134.to practice another question of

the same skill as the previously attempted question. Similarly, parents may use

" “homework automation” to automatically generate a new set of homework
comprising questions of the same skill as that of previously wrongly answered

35 questions. Based on the result analysis of completed homework, teachers may
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Question generation

25 The questions. may be dynamically generated using a logic framework, or every
permutation may be stored in a database 132 and randomly selected. In either
case, the logic will use a certain question and answer format for each skill -type
at each level.

30 In the worksheet shown in Figure 3 there are 6 levels (Primary 1 to Primary 6)-of
questions and each level comprises four chapters with each chapter including
five skills. The skills (Skill 1-5) progress in terms of difficulty levels over each
chapter. |
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In order to generate the respective questions for each ski S
framework 302 may be.provided as shown in Figure 4a. This nmay generate
paral l el questions that are variations pof the sane type of -question. The
variation results because variables such as nanes, objects, quantities, etc
are part of ‘the 5 tenplate logic and are randonly selected every tine the
question |s iterated. Thus the question framework 302 can either be
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Macro for a skill Péraal (Primary Ratio A each pair wll then
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respectivehy te‘,l’lp&t,@mgg,“@scrl bed frameworks may be inplenmented with
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t he webserver softvvare An exanpl e of the parallel questions and sol utions.
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students can select a set of skills to practlce usi ng ie sel ect I on
criterffa gMmPaticallyiang detailegsolyfiosh sehissalsp hﬁéﬂ%@ﬁ?@’é/ BaPRIGIRd UgEFe? at es

the sel ectnhidtaffeviirk AP thb OfiSestichl sRRIIRbR, THY AR lahBARRET )88y Set

honmewor k for the students, d 'teachers may al so conduct test and 35 print
wor ksheet @%%@dlqghc é@h@pg@qlqﬁﬂgqr@ﬁgtmg scripts for graphic generation, and

text string to be validated to parsing to the avatar 122. Similarly the answer
framework can either be iterated in real-time every time an answer is provided or
20 alarge database can store the result of a large number of such iterations.

For example, if 99 pairs of parallel questions and solution are generated by a
Macro for a skill P6raal (Primary 6 Ratio A skill 1), each pair will then be
assigned a non-overla.pping question code from P6raa101-P6raa199,

25 respectively. The above described frameworks may be implemented with
software such as Microsoft Excel or visual basic or may be integrated into the
webserver software. An example of the parallel questions and solutions is as
shown in Figure 5.

30 Homework automation

Teachers, parents or students can select a set of skills to practice'usihg the

selection criteria shown in Figure 3. Based on this, the website randomly

geﬁerates the selected number of questions. For example, parents and teacher

may set homework for the students, and teachers may also conduct test and
35  print worksheets based on generated questlons '
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10 - When parents set honework using th onmewor onat 1o (}t‘l\’eﬂW‘f‘Gﬁ
any questions that were wongly ansvvered the website may regenerate
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web se r figured to randonly sel ect questions fromthose
ski'l l syandq\%gg}r%gLW? quLrg’lthlons to the student. 8 pmrace

Analytical homework creator

As mentioned above the teacher is able to analyse students’ test/ﬁomework
assessment results statistically in terms of percentages of wrongly answered
.15 students for each individual questions in text, as well as graphically, using
' graphs or charts.

Based on the analysis derived from existing homework, the teacher may set new

homework by'focussing on the skills which students find difficulty. As shown in
20 Figure 6, the assessment results 602 show that 95% of the students answered

wrongly for P5 Number B Skill 5 and 84% of the students answered wrongly for

P5 Number B Skill 4. Then the teacher can select those skills to generate

parallel guestions to create new homework. As described above, the web server

120 is then configured to randomly select questions from those skills and
25 - present the questions to the student. '

8 pm race
Oniine races maybe conducted on a regular basis for each level of students.

Each race may comprise a pre-defined number of questions randomly selected
30 from the database 132, and the selected questions are made available to the
participants at a stipulated time. In a preferred embodiment, each race is catered
for a group of participants of the same level (one race for each of Primary 1to
Primary 6). The web server 120 is configured to present a list of pre-stored

questions of the same level for each race. The web server 120 analyses and
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Each race may conprise a pre- det’ ne ques I ons ran

30 fromthe database 132, and the sel ected questlons are made avallable to
the participants at a stlpulated time. ,in a preferred enbodinent,  each race
is catered for a'group of participants of the sane |evel (one race for each
of Primary 1 to Primary 6). The web server 120 is configured to present a
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subm ssi on. The w nner he one answers the nobst questions correctly
t he soonest after the race starts. Custom Practice 5 According to. an
alternati g fohthefyd . @ method of customi sing a practice question session
is shown i to 9. For exanple whén a student selects the

pract i ge/ tAeserdipg iterarumdfernative embppdimandp a2owthachey qustorpisinge At pr@ctice h a
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clicked P6 0, representing therr current year o Agaln the stars
702 show tthe PI@ﬁtﬁ%féﬁt optighandesibe uverk” ttal 204 |thpyeare| presgntadawithad r eady
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questions. e student may manual Iy click ton 704
question f/08mrpaTesEElNGtheiki qurrengyeap CIfSSW%SﬁQ@m; ﬂﬂ? Gtas §eBrshow 106 Skl |
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been sel ected, the student selects a nunber of stars 710" to represen
t ar get nurAEWegsd -correct answers for this practise. The student then clicks
"Do now' 712 to start practice.

For each new practice, the system obtains new questions. The student may
manually click the “+" button 704 to add question from particular skill (eg, 2
15 questions from Algebra A 706 Skill 4 708, etc) for that practise. Once the
desired number of questions has.been selected, the student selects a number of
stars 710 to represent a target number of correct answers for this practise. The
student then clicks “Do now” 712 to start practice. ‘

20  The actual questions may be dynamically generated using a logic framework, or
every permutation may be stored in the database 132, as described previously.
For each skill a random question text is selected to generate the question.

Figure 8 shows the generated questions 800, and the student entering answers

25 801. The student has the option to save 802 the practice for later or to submit.
804 for marking now. The users answers may be stored in real-time on web
server 120, or may be temporarily stored locally if connectivity to the web server
120 is not online.

30  Figure 9 shows the marks 900 for each question after submitting 804 for marking,
and the corrected answer ’902 for the wrong answers. The student has option to
do another practice on similar set of skills 904 or to do another practice on
questions that he got wrong 906'.

35
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framework, or every pernutation nay be stored in the database 132" ~

described previously. For each skill a random question-text is selected to
‘generate the question. Figure 8 shows tBe generated questions 800, and the .
student entering answers 25 801. The stddent has the option to save 802 the
practice for later or to submt 804 for marking now. The users answers may
be stored-in real-tine on web server 120, or may be tenporarily stored
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| evel of s@rmjﬂw qe@g P'F’htﬁ‘ﬁrf?"‘@'@kglq%sq“lfrs tor Make yPe! & aagBAWR. inIFigYRal | y.
t he user npy nanually select skills they want to include, as shown in
Figure 12, and then "quick pick" the renmining questions to nake up 10 as
shown in Figure 13. 10 The web server 120 picks questions based on the

progress tHROWeD $dt9es ¢D0YicksCaliestidng Ba'%@dr&m pRigré$y frﬁ‘@hd;h( tﬁé‘%\éﬁécﬂd
questions in each category. For exanple in nmont'h of January 301[
nd

quest i ons Y8BmAPAENE] pgmberl@fsqgrqchyeﬁr@mgreﬁl%eétlg@s ”Alegaéﬁr‘éatﬁxngof

Al gebra B dQfMple! il fDrrisnty dfherifuahstoraQ &Kés'tlbﬁs fm%tel firsf ANEkiftatdre B are
added. This is intended to roug sons 15 on the sanme topics

Oy {hesisiac: vlgsora & 100 and. Alpasiss 1 P4, In Bebtog)y W festiosh Sk ol |

set of skigd Ra%ex 8hé o aTé‘%dB@@ ﬁﬂg\r@rntéa&ﬂoafotu@hfmmmﬁebegddh@l ng to
scan for skills with no, earned Rr eviously correctly answer e“%} stars or

sel ect &1 s@rthek$ame \ioPiFSn IUHRY dNE ePChag: |YeaF o e thatgchres 0eskiflen thin £’Ysk| N

resul ts i nsgnenfbeehe anl ter of buatls aké lligibRD THe abbaderderf 126 btar@Utomothe
scanning the skill zone, not uestions are allocated, the web server

al
120 pr oceePRIPRHNGda$cAB oL RKills §‘”% @%girr\@gr@éﬂ‘/'g\é? lecomgetly apsyptad) $late

skill zonegr g&18cted NEr/EIAN wWithird t1RS givehadkill Hohé.| E@dH séledtion of assdileeddumes are
made. Each automati c .sel ection counts as a selected star. As shown in

Figure 11 Wk@’%@ﬂﬁ%’?@ggrmsb%tl ally through the 3rd star iteration 1100
when 1@, stars had been

if after a first round of scanning the skill zone, not all 10 questlons are allocated,
the web server 120 proceeds to scan for skills with 1 earned/selected star within
the skill zone, and so on for 2, 3 etc stars until all required selections are made.
Each automatic selection counts as a selected star. As shown in 'Figure 11 the
25  process was partially through the 3rd star iteration 1100 when 10 stars had been
selected. The student can then select “do now" 1102 to generate the questions.

If after scanning.for 9 earned/selected stars within the skill zone not all
questions are allocated, the same process extends outside of {he skill zone. If

-30  the entire 90 questions have been exhausted then it will select questiohs from
the next level of student eg: P5->P6. If the maximum level is already reached,-
the process begins again as if there are no stars in the current level.
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to a still furt | terna enbodi nment, _ can create a quiz 15
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1506 t he sH8 berside thaldingui z questions will appear in each contestant's
menu. The quiz will be instantaneously marked (li ke practices) but the

result. will only be shown 20 either after the deadline or after all
cont estant_%@é&:ﬁlﬂned the quiz, whichever is earlier. The quiz ranking
i's then deA&fd?hi’ﬂg%bé"§tﬂﬂfd?ﬂ\e?‘éﬁ5rr%‘?i‘§/5ee%bc?d?ﬁl\éﬁf,sth{:‘%Hoge‘ﬁ?@an%rﬁg'@ré goi time
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25 Teath- Taeshowat inpfigire 1% Theviudentf sejaels the nhabBeafhevestionsk$50Gach
button 160gqsRgedate Qa8 §ilik! 1505008hd ‘?ﬂﬂw RS 15098 inBifalItH le
question 1700 gor-a.t hat skiﬂﬁ i's Olzgomm. The Teacher _garlljécl?l ﬁﬁs%ﬁéﬁﬁ\@éa&m
sol uti on bttedents withothesame staystatys h Qrasphigystuderd clligks on “¢reate ctfibethet o __
teach. If ESeAbYated Gzl Bhs Gl abboksKinl 85chT t 1-,8,%0 bow in
Fi gure 18,é:gt?ﬂﬁeﬁgener?itI(gI ggﬁ?ﬁil a? uea?lpi on' 1§0C2 ?@ﬁ%ts gpgéﬁrr%ms'kl ?él?o
rei nf or ce Wdlasingdantaneously marked (like practices) but the result will only be shown
20 either after the deadline or after all contestants have completed the quiz,
whichever is earlier. The quiz ranking is then determined based on most correct
answers followed by shortest time taken to complete the quiz. The rankings are

displayed to each contestant.

25 Teach-Tweak-Set Panel

As shown in figure 16 the Teacher clicks Teach button 1600 under a given skill
1602, and as shown in Figure 17 a sample question 1700 for that skill is shown.
The Teacher can click on the solution button 1702 to display an accompanying
solution for teacher to teach. If necessary, the Teacher can click the Tweak

30 button 1800 show in Figure 18, the generate a similar question 1802 for the
same skill, to reinforce teaching.

The Teacher can also clicks on Set 1804 to add questions to be set as
homework for the students. Similarly the quick pick button 1806 is also available
35 to set homework for the students. |
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‘avail able 35 to set homework for the students. Date of receipt: 27
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a further enbodi ment Figure 19 shows in Students' Practlce/ Set Honmewor k
pages the bar 1900 above each box of stars indi cates the accuracy of that 5
students attenpts on the skills (fromall activities including practices,
tests, quizzes, homework and race). A fuller bar indicates good

perforrrang% ,(afgléa\f shaded .bar nmeans 100% accuracy). In Figure 20, in
the Tea Ser the bar 2000 shows the accuracy of all of 10the -

students ém taefq@tr@reqmbmrr@m IFigurent Fishawe in IStudentsa PsaciiberSetc Hoolewvask t he
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In Figure 20, in the Teacher screen, the bar 2000 shows the accuracy of all of

70 the students attempts at the _skill.

In Figure 21 when a student clicks on the accdracy bar, more details are shown:
(1) User accuracy information (You, 36%, 10/28) 2100
(2) Everyone accuracy information (Everyone, 27%,' 14/52) 2102

15 (3) (For students only) History of users’ 28 attempts in graphic forms of ticks
and crosses 2104 ' '

When the student clicks on one of the ticks or crosses 2104, as shown in Figure
22, that particular attempt will be displayed with
20 (1) Attempt information (Date, Activity Type, User answer, Correct answer)
2200 | ' |
(2) Question 2202
(3)  Solution 2204

25  Figure 23 shows an alternative Teachers’ Homework List Panel, where a fuller
bar 2300 indicates good performances (fully shaded bar means all attempts
were correct). When the bar is cliéked, detailed information will be shown:
(1)Number of wrong answers 2302
(2)Name of student and their wrong answers 2304

30 - |
Figure 24 shows the resuits séreen for Students in relation to a test. When the
student click’s on the accuracy bar 2400 for tests, more details are shown:

(1) User test average (Your test average,2%) 2402
(2) Everyone (Everyone, 2%) 2404
35 (3) History of users’ 13 test attempts 2406



. (3) Solution 2204 25 Fi gure 23pshoMRccit ﬁ'ﬂe@énﬂ;@utio‘{?(ﬁ@zﬂidﬁh&: /ORI KseL i Sét
Panel , where a fuller bar 2300 indicates good perfornances (f[l‘i"l’;’/"é’l‘ié(d’é‘d‘*“

bar neans all attenpts were correct). Wen the bar is clicked, detailed
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accuracy bar 2400 for tests, nore details are shown: (1) User test average
(Your test average, 2/0) 2402 (2) Everyone (Everyone, 2% 2404 35(3)History
of _users: WhibSAk iNidnfiaR! %2086 kRl GRS o P EBERbe i
(27.12.2012)  PCII S&2a0] 260, 001416u466 - 1 Sfine’ ) BEGATR e Hidfings,
i |1 ust r at eanchffiegeisg desedption. cﬁélpalll'uﬁtfﬁtloﬁeardi d%mgéloarmeftorhﬁggmmﬁgdered
descri pti OffustPth/d of biddbiay Cshd et FESAENY, | B8 AlStidh REnSORRNEE" ®%he
illustrative or exenplary, and not restrictive; nvention 1s

li-ni t ek t odipelesed gmhodimertse nBther varstionsitihe digeloser @mbadiments qars@leosed :
embodi nenténd‘e@&oee anylefRERRAb A é‘éfs%ﬂre%d P¥hd BESH Dk e ¢ tin
practising the clained inventi gn ° ' receipt: g?%@%&%@a
(27.12. 201'2yer|ﬂ(wsc1303142/ 000 tt, 406 -



- 16 - dains 1. A system f gi (6AGIHS DB RIL 6F.15 1B PEHEE5012/000486 6
a student input nodul e configured to select an exercise froma'gigtp/8vvee

consi-sting of homework, a race or conpetition, and practice; a
teacher input nodule configured to sel gt an exer cise paranmeter froma
group consisting of setting- a hone worK exercise fromscratch, revising a
honme work .exercisé based on student results or conparing results between
different groups; isoa question selection nodule to randonly generate a _
guesti on BHA®li ng on the exercise sel ected and/ or the paraneter; an
answer nodul e configured to parse a response to the question, and to
display a result, a dynam cally generated graphic and/or any applicable
expl anati dn depenyhten fonteasbindemgthesaticgrremmisingivat ar nodul e configured to
vocalise the e [ e " rgd ] u r
vocal i si ng cer ;%glgﬁm%gltt ﬁ@prrLgt ﬁ?gﬁiegg%ﬂ;gntgte?ﬁsgéléétm%ﬁeél_ihez&g?/gfir%r?n %ﬁg?gpgi m 1
wher ei d t If@NigHBg O% BpEICYE@rk.chfATessCanpaiition; andi@sastises to be answered by a

group of studerz;@acﬁ@ﬂan&;nm@dmegﬂ@r&gﬁtégeﬂensn%Qem&e AaRRE: fibjn 4he

questions correctly the soonest e race starts. The systemin
any precedragpe ePasiptingof eeHingra hp@g wpigexerpigadram isieraiglr wvising ashamen

student r gadtkteiehQ8B \WasKd BH embhpre&mwri SSRp SN E Fed IS sélevetexp&ﬁe%u

guestions the students scored the | owest at, and Qgenerating a new
honmewor k e{e¥RS:;se focusing on those types of questions. 4. The systemin

any prgeedi ng ¢ gi&RrcsgbBiddImddLRARS PATEIMRY g%%fer&te-éubséu&%eﬁéﬁcﬁﬁ% the
student sel ected avatar dis I@/ paraneters, Speed, granmmar and parsihg of
mat hemat i < thegxeease éﬁ@ﬁt%{@ llonsthe param@éersyst em i n any preceding clai m
wherein the quen AfNiverGh6die YonRBMElo pAHEB Y R5ESnde FHAR! 4 HbIRASEHIW 2
question framework, each framework being unique to the type of question
request ed,disMay f ? afRsMHr kai H¥PRMaicaly vaeneBlass ararbis radiRInanys apelieate f or

each questd Thﬂaii@ﬁ%k%a@ﬁding%iﬁe(}%sﬁ@&@; Bhg 27 Decenber 2012 (27.12.2012)
PC vy, Lsp, 1923i . pootjts, 94.. i : . . _ .
15 an avatar module configured to vocalise the explanation depending on a

predetermined set of rules for vocalising certain mathematical explanations.

2. The system in claim 1 wherein the race exercise comprises a set of
questions to be answered by a group of students, and the winner is the student
20 who answers all the questions correctly the soonest after the race starts.

3.  The system in any preceding claim.wherei-n the revising a home work

exercise based on student results homework automation comprises selecting the

types of questions the students scored the lowest at, and generating a new.
25 homework exercise focusing on those types of questions.

4. The system in any preceding claim wherein the predetermined set of rules
comprises, the student selected avatar display parameters, speed, grammar and
parsing of mathematical expressions/units.
30 ' _
5. The system in any preceding claim wherein the question selection module
-generates a question based on a question framework, each framework being
unique to the type of question requested,' the framework including variables to -
. be randomly selected for each question iteration. '
35



. -17-. 6. The systemin claim 5D¥.\Q%f1%lcerbtt%e@&ﬁ)@?éoﬂ‘éﬁ%@oﬁ?ﬁ@f@éﬁﬁz/@m%
answer based on an answer franmework, each franmework bei ng unifgue¢ 4 o0

type of question requested, the framewor k i ncl udi ng an answer for the

i nedi ately preceding question. 5 7. _gﬁe systemin any preceding claim
wherein the result includes a textual swer statenent, the dynamcally
generated graphic included graphic attributes for- |nput to a Flash nodul e
and-an expl anation script flash graphics generation. 10 8. The systemin any
pr ecedi ng &l ai rhhfeusysitem iogtiaim Si wigerein teaRnswelumodute gehenates apaartsaveror a-
st udent t aﬂqgml,*@r gg&f | t r |
before m&aﬁg&;ﬁs%nt e nexttré?%oﬂ'l eve Tfr'aﬂ{&v@d%heﬂ’égrg/ t@%&gn@gr%gélg?g%e i ng
cl ai m f ur vestigvrrpauestad, dhe Jsamewprkamndlieding Sam daniswver ofos ethec tmmiediatslyf or

practi ce, | .guestion sel ection nobdul e paraneters include the
SRR o idy

sel ect ed e systemin-any preceding claimfurther conprising
a quick pick nodule to automat ically select skills for practice based on

the dat . sec! ecied il i ZRABFLE B TRl SLAYSENGBET s insher =

for each skill estlo I 'on nodulé ara ers ude
t he sel ect%\dwskstdtsmenulhe ﬁheamy}aﬂlergannrastaq gpa@nemmgdexj graphﬁcuatthb:mtes

A . h
Pomowor k. eRiSPa L AR B ka0t SL et drdB il SRHERTO e 1o
automate the response to irncorrect answers and/or for whet her a reward is

provi dgd, gnher ; 1S, | t.he
nunbe(rjﬁ?of 83k I ﬁh% é)j%ge'ﬂl:llﬁsatdgﬁteg%m dzlign)';nl1 E[lr?gtélégzopfgh%r@g t?’ ﬁ'ﬁé‘&t@or%grl si ng
a peer quiatowmltgasher or a student to request another snmrlar question to the precedmg

question before movmg onto the next skill level.

9. ~  The system in any preceding claim further comprising a custom practice
15  module to select skills for practice, wherein the question selection module
parameters include the selected skills.

10.  The system in any preceding claim further comprising a quick pick module
to automatically select skills for practice based on the date, selected skills

20 and/or the number of previously correct answers for each skill, wherein. the
question selection module parameters include the selected skills.

11.  The system in any preceding claim further comprising a scheduled
homework mddule for selecting the frequency of homework, the number of

25 questions, the target accuracy rate, whether to automate the' response to
incorrect answers and/or for whether a reward is'provided, wherein the question
selection module parameters include the number of skills. -

12.  The system in any preceding claim further comprising a peer quiz module

30 to select the number questions for a quiz, the quiz deadline and the contestants,
wherein the question selection module parameters include the number of
guestions. |

13.  The system in any preceding claim further comprising a teach tweak set
35 module to generate a question for a skill selected by a teacher, to generate



- 30t'0 sel ect the nunber questi Ope bQecefht:0d iDkcentbB202/{27.1810A8) PGS @R /d00Bs .
contestants, wherein the question selection nodul e paraneter$“'/nEFUFE/ AR

nunber of questions. 13. The systemin any preceding claimfurther
conprising a teach tweak set 35nndu|e_ﬁg_generate a question for a skil

. selected by a teacher, to generate Date of receipt: 27 Decenber 2012
(27.12.2012) PC, TLSI G 031212204j 86, ,06 - 18 -  another question for the
selected skill and/or to add the selected skill to a honework exercise for
t he st udernotherhevestiont fr thee selesteds gkidcand/ar iededed thersatestedsskilhdpuadle t he

sel ect ed %inLéw?orkES%é%rIE@ &Msfh%”‘sid&eﬁf}){ '\Pﬁé’r‘éﬁfitﬁg &kiﬁhfé’éuh%n fﬁ&ﬂh'éSi ng
an-accuracy bar nodul e to automatically display a bar graph and/or
t abul at ed p@aaraetess ndludpe the seiectad skillacy of the results fromthe answer
nodul e. ' _
5 14. . The systemin any preceding claim fprther comprising an accuracy bar
module to automatically display a bar graph and/or tabulated data relating to the
accuracy of the results from the answer module.



