1 A GAME, GAME APPARATUS AND METHOD OF PLAYI NG A GAME Background and Field
of the Invention 5 This invention relates to a gane, tus and

‘met hod, nore particularly but not exclusively, for ’ﬁﬂﬁl%’“ﬁﬂ@ﬂ%ow edge of
chem stry. It is inportant to instil interest in stu eachi ng new
.subj ects, especially science subjects which may be regdtd8éd as boring by
students. If a student lose 1o interest early, it mght be difficult for
students to havé® @AYEe SAME APTARATYS AND WRTHQRIFRLLAYING AGAMEOD] ect  of
the present invention to provide a gane, gane apparatus and nmethod which
may be used as a pedag:?_'gi cal tool. 15 Summary of the Invention In a first
aspect of Bagkagreupdranddrield ohthednyentipn ovi ded ganme apparatus for teaching
chem stry to a nunber of gane players, the gane apparatus conprising: 20 a
plurality of gane pieces with at | east sonme of the gane pieces being

el enents gahlis Ipjeatiers relptes o ar garae sgameapparatusarchmethod| mere peritslarlybutar r ay
of gane CeM)t%x\éfu&ibelﬁ,%he%ﬁ%ing%nbwreﬁgé%f%ﬁiggy.one. of the chem cal .

el enents; a substahce group generator tor generating a nane of a chem cal
substance grouping which are chemcally associated with some of the

cheni cal eltasmnbsran?So Theil GHeRst ah seloRRRNvRemYadidg heleiibi te%@@ciBlﬁ[ I odi ¢
|

table; and the array of cells are arranged accordi n% to peri odi c
e

ame

tabl e of cHetA€af! . meyebey regardes asknriBgcly Istideats. Hea ptedantideseon a
gare boar dinteifstRiznlen alight bé mialition shidknt 10RAR B REESIREAM DY B L0 be
stackabl e one on top of another. Each of el enent dgane pileces I ncl ude a
chemical n3#REDf the associated chenical el enent. Further, each of the
el enent gane pieces may include a chem cal synbol of the associated
chem cal e)]enent. Even further, each of the elenent gane pieces my
i ncl ude an't&t %h?@eﬂt?ﬁﬁéer PrEFeRtHRVeRdsh i Ricdide cheame dlamd aprantus Bat mettodt he 35
elherrpntlgawaicnine;;&;@ useY a8l58edagehidsieo@n atomi c mass of the associ ated
chem ca

15

Summary of the Invention

In a first aspect of the invention, there is provided game apparatus for teaching
chemistry to a number of game players, the game apparatus comprising:

20 a plurality of game pieces with at least some of the game pieces being element game
pieces which are associated with chemical elements;
an array of game cells with each game cell representing one of the chemical elements;
a substance group generator for generating a name of a chemical substance grouping
which are chemically associated with some of the chemical elements.

25
The chemical elements may be elements of the periodic table; and the array of game
cells are arranged according to the periodic table of chemical elements. The array of
game cells may be provided on a game board.

30  Preferably, the plurality of game pieces is configured to be stackable one on top of
another. Each of element game pieces may include a chemical name of the associated
chemical element. Further, each of the element game pieces may include a chemical
symbol of the associated chemical element. Even further, each of the element game
pieces may include an atomic number of the associated chemical element. Each of the

35 element game pieces may also include an atomic mass of the associated chemical

element.
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element. 2 The plurality of gane pieces may include nunber gane pieces
Wwhi ch have indicia representing a nunber. 5 Advantageously, the substance
‘group generator is configured also for generati'ng instructions other than
the nane of a substance grouping. The instructions may include instructing
,one of the game players to exchange sone of the gane pieces in the

pl ayer's possession with anot her ganme player. The instructions may al so
include instructing one of the gane players to miss a turn. 10 The

subst ance THeOpRraBNef ghok HBYesCAMEPhAEdE ndibealgais ﬂfecé%j GBch Mivehindkid east
sone faces of each dice carrying the name of the chem cal substance

gr oupi ng. rpp@,sgr,utm@,numpwe faces of one of the dices include names of
chem cal subst ance groupi ngs which are associated with chem cal elenents
of the e(% tabl e. 15 The chem cal substance groupin may be sel ected

fromt V@B AI5RLSISt INRg SUISIRNGR- IToHP a9RNeraigt 4% CoNfigtpd é@’ gerafptinget al s,

gas and h84hQiilft:lﬂons-l'b'lt‘heieﬂh@\ﬁi’ehes):f\arﬂ@@féﬂcsuliaiignéiaI @ﬁﬁplﬁﬁymeﬁﬁ&t\’lﬂ%oﬁ@ﬁﬁg n%clude
chem cal substances which are 20 associ ated chem cal conpounds whi ch

are for ned”ﬂf}JCEBQrtﬂ”ﬁa?l g‘ﬁsgﬁﬂ‘e tRIRYeBY IsrehangRetarealof dhegamespigees iethe

periodi c tgbjers Joeeshemivanl ansthst game Bl%%'rpl'lﬂﬁﬁlr%ﬁfbict%s ﬁ@%@.@é&%&d&m the
group conmstmggof aci ds, bases, salts, al kenes, al kanes asli ¢ oxl des

and aci d dRFEHr 989%'@6@&&@ %ﬁ@&?@t@@srﬁy”\‘ urt her conprise a gane stand
configured for holding sone of the plurality of garre pi eces. If the
plurality of g@g%r{)l eces al so includes nunber fp| eces whi ch have

i ndici a ﬁlﬂ Cﬁggraumaﬁ%ﬁtor m?érpof?%egaa%r%'iyaﬁddlﬁ%@ YWithcatueestiseteci a
for speci ffﬁtésgofaeadﬁchlw @é’r@}lﬁ)fﬁeﬂ%ﬂn@ﬁﬂ%rcr@fm@gl %Uﬁtﬂén&aﬁ%uﬁhﬁcﬁ%fégﬂy,

pr edet er m e g?er o er gane pieces to be placed he gane” st and.
In a secon &Y 0B ot fhe di'??\?é’?ﬁ“i“l?rf‘a”ﬂ??e?féhfe@"iﬁ‘ W%@WGQFWW@%GF%y a
nunber of adgaBtenl vaedHemic BRMeHIE the pBliddidlabley of game pieces with at
| east 1ssoma of the gane
The chemical substance groupings may be selected from the group consisting of non-
metals, metals, noble gases, semi-metals, gas and halogen.

The faces of one of the dices may include names of chemical substances which are
20  associated with chemical compounds which are formed by combinations of two or more
chemical elements of the periodic table. The chemical substance groupings may be

selected from the group consisting of acids, bases, salts, alkenes, alkanes, basic
oxides and acid oxides.

25 The game apparatus may further comprise a game stand configured for holding some
of the plurality of game pieces.

If the plurality of game pieces also includes number game pieces which have indicia
representing a number, then, the game stand may include indicia for specifying a

30 predetermined number of element game pieces and a predetermined number of
number game pieces to be placed on the game stand.

In a second aspect of the invention, there is provided a game played by a number of
game players, comprising: a plurality of game pieces with at least some of the game
35 pieces being element game pieces which are associated with chemical elements and

at least some of the element game pieces distributed to the game players;



35 pieces being el enent gane pieces which are associated wth chem cal

el enents and at |east sone of the el enent gane pieces distributed to the
-gane players; 3 an array of ganme cells with each gane cell representing
one of the chemi cal elenents; a substance group generator for generating
,hames from chem cal substance groupings3 which are chem cally associ at ed
"with some of the chemq?ﬂlﬁwaéenents each player taking turns and with each

turn, the EHEMHEBME ﬁé?%@@?eégﬂéﬁﬁ?%‘t'%@”%fﬁ thechsmigahelemests; a
respectives @jb%yaﬂcefgaouiﬁg@fel’ét&efov\@@r’&éﬂéﬁnd ﬁ'&n@é RNBIchBATcaP 8 <Rin r@uplrﬁgs

h are chem cally associate

di strlbute | enen eces
generated W re &hﬁ'%lcgmé %SSQCf?ée%h“é@eﬁma% Bdhachsmided efrpenss; ﬁ@ﬁ*’eplél/@ment

gane pi ecasking tiing BAd WiBSRRBLLNE tt@ﬁ@bﬁ%dégr‘&’ﬂb @@n&%idrf‘%%rﬁés bie bifhe
chem cal el emsn#s associated with t one or nore ele gane pieces.

The pl dr al TS for RrBSRFCEE: 21axaY “bé’%[[rmq yhether (the rlaver thest pee ganmsore

players; afdrifiited elmiant Haseeslecesh@Rich e thefftanphastRiated w{r%h@@ @ér% gl at' ng
all his distribut efd &e eces on the respective gane ce f
the el emerfPafBdfi &t Wé@eﬁ%Pﬂa@Séhﬂ@ﬁﬁ@r MSe GRS @amie: piecgsewith the

corres pondeagaoﬂmgamalce&l WRRRAorr¥dRINgk Mo EH&H&HM%Ién%rH@QéEJc%t&ﬁJvW{h@t €
points awarded to er for placing the respective el enent gane piece

on the resPed ML e t@@’}'l"le PI§OKE game endi ng when all the players agree to
end the gane, and the wnner is the player who has the highest points. The

nunber asﬁl&? teg wi_.th the 20 correspondi ng chem cal el enment nmay be an
at oni ¢ nunBErPIYRIYIRL 9ag1s BigcRIRN e *qualy distributedhirthe gesreepleyershendsthenent

gane pi ecemnmuhahendi whdri i @fjtHeOplIaf@'sqﬁ"%emﬁX&ﬁé:{mrgaéWhW&nbﬁt@(ﬁ’lggﬁ\ge

pl ayers associ ate one or nore gane pieces wth espective ce

25 pl ayer RYERPS©ORKRe éesgﬁﬁté’erﬂ?l’?‘ife?e”éf gane pieces fromthe plurality of gane

pieces to replenish his game pieces. The plurality of game. pieces may
eces which nay have indicia representing a nunber;

i ncl ud n
and ea dlg.rﬂ%g 8939% e'ﬁ%ﬁ@ﬂ"b@ama. 'FP‘FS'DLH‘@G influde @ nugberearsogiate witacthe and
two garre Riofresoridings tRérhichin 8legiie wﬁ@re-ﬂ“?hé“m% egé JsBg @ug%ﬁgulat%apﬁng' eces

may be used tg) calcul ate the points to be awar to the ayer
cor r espondYWRGIGHLiR0as p&é{ﬁéf%lp@@@gltge (REECHVS ¢lemanigance piece on the respective

game cell; the game ending when all the players agree to end the game, and the
winner is the player who has the highest points. The number associated with the

20  corresponding chemical element may be an atomic number of the corresponding
chemical element.

Some of the element game pieces may be distributed to the game players, and when
the game players associate one or more game pieces with the respective cells, the
25 player may take a same number of game pieces from the plurality of game pieces to
replenish his game pieces. The plurality of game. pieces may include number game
pieces which may have indicia representing a number; and each game player may be
distributed with six element game pieces and two game pieces to start the game.

30 The number of the number game pieces may be used to calculate the points to be

awarded to the player if the corresponding number game piece is used to form part of a
chemical substance chemically associated with the generated name.

The substance group generator may comprise a plurality of dices, with at least some
35  faces of each dice carrying the name of the chemical substance grouping. The players



chem cal substance chem cally associated with the generated nane. The
subst'ance group generator nmay conprise a plurality of dices, with at |east
-some 35 faces of each dice carrying the nane of the chem cal substance
groupi ng. The players 4 nay take turns to roll at |east one of the dices
.to display the nanme of the chem cal sulpstance grouping. As an alternative,
the players may take turns to roll two dices to display names of 5
di ff erent redekedimsubsPRIRE éeast onpiaidee divee tpldigplaystheryarhe vt tencremicain of
associ ati ngp @ng I e gane pieces with the respective gane cells which
are chem caI gsoggilﬂgt ed with either nanme displayed. In a further
alternative, the players may take turns to roll three discs to display
nanes to Qf difibRLEN, REER ipeaé ”%ﬁ’g 111G Si ek y chave
an option of assogl at’i ng orie or é&g%ﬁ’sqgﬁggeﬁngvﬁ'?% @hgg&xzpég{gv%f gane
cel | s whi differert chepégs §lahqt5;ﬂ0&£@‘éﬁ"aﬂsea Wptayetsneasoha\tdqaw natmisof@sscpdlaimgd The
faces of opg ef e &€ g%,)g | pide g upi ngs
15 which are associ a?éerﬁ W t cwetﬁn f(l':HglI régﬁgan@ﬁt arﬁ? ﬁlga\!ﬁ%@ﬁo &feg%gge"?
Pr ef er abl yassetiated piifagitben nanog disalayed. gr oupi ngs are sel ect ed from the group
consisting of non-nmetals, netals, noble gases, sem -netals, gas and
hal ogen. As an alternative, the faces of one of the dices may include nanes
of cheni cdn a faghesaierngiivesthatilayeramay daksotuimest toctolhttirbe disesite displapmaoesds
whi ch gre JroGifBdnb ¥nhe P NBLLARS lavE! of the
peri odi c tabl Ie Br er gr abl y,u ﬂﬁ Sﬂgném% ﬁ%ﬁ?&%%&pyﬁg@ﬁ:% r%ecffect ed
from the dsso@atingnonetarngoes gamed@Iecgasrem th%aespeptlxwl kemescellsl Whaisksarebasi ¢
oxi des and.arlidi@%i RS tePRit 83) ment ganme pi eces may be
associ at ed V\nﬁitl(% ?he res%ec'tril-\t}@eg{ia:@rr]eeq1 ceelrg}ass%b |831 acing the one or nore
el ement gane pieces on a respective gane cell. The plurality of gane
pi eces NMayrHere08% | ther, and th
gane pl ayers sat ackf%gégﬁeﬁé&gﬁgsﬁ%ﬁ@%@ﬁg op so& %hﬁegrgg qu& C%g&%ﬂ]gﬁ both
gane i eceichhaee assesidted edthwihemicaleelseentscofetiiecpérioslice b, . Praferabily,athehi r d
aspect of & Ia ing. a chem stry
l@ﬁ'hdaméﬁﬁgté% %;rtonﬁllhgs lave BEIQXﬁeg%%n?ﬁf §%u§fcoglg n%g AT metals, !

gane, the nethod conpris ovidin
| east soneMgifls, noble gases seml metals gas and halogen

As an alternative, the faces of one of the dices may include names of chemical

20 substances which are associated with chemical compounds which are formed by
combinations of two or more chemical elements of the periodic table. Préferably, the
chemical substance groupings are selected from the group consisting of acids, bases,
salts, alkenes, alkanes, basic oxides and acid oxides.

25 The one ore more element game pieces may be associated with the respective game
cells by placing the one or more element game pieces on a respective game cell. The
plurality of game pieces may be configured to be stackable one on top of another, and

the game players stacking one game piece one top of another game piece if both game
pieces are associated with the same chemical element.
30

In a third aspect of the invention, there is provided method of playing a chemistry
game, the method comprising providing a plurality of game pieces with at least some of
the game pieces being element game pieces which are associated with chemical

35  elements; distributing at least some of the element game pieces to a number of game

players; providing an array of game cells with each game cell representing one of the



t he gane pieces being el ement gane pieces which are associated with
chenmi‘cal 35 elenments; distributing at |east sone of the el enent gane pieces
10 a nunber of game players; providing an array of game cells with each
gane cell representing one of the 5 chem cal elenents; generating a nanme
.from chem cal substance groupi ngs whichsare chemcally associated with
some of the chem cal elenents; and if one or nore of the distributed

el enent gaffienprab elegents JeRYR{iRGA NgMadet Fhagraigalfiubktanbe grpeniagawhithraaere,
associ ati %M&ug@%@fa@@% 48nR o@krf%c&%n%bl_teté‘?n%ﬁéfé‘?ﬁtif’ R e OflHes whi ch
5 correspond to the chem cal elenments associated with the one or nore gane
pi eces. THelributad glemapt gamg dificep icexeemiggllyiasspciated withsee ggrarategineoes

conpri si NGasRoBkREhe ond b8 nidRE §adle eE‘éﬁ&ﬁ@Fes?@E@(e'g%ﬁ\edée‘flg Whﬁé‘xt' ng all the
gane pieces to the %arre pl ayefl's or the start of the garne. an

al t er nat i VeOIregpeNthipith eheraigaliements asspaiated with itheyore aonprecgadet giecasned

nunber of gane pieces to the gane players for the start of the ganme. The
met hod may_further conprise distributing six element ganme pieces and two
game nunbEte pu@liysofigamenpirces maldnqideenynbsregamd piecesh eompesing efnunitergane.
15 The chemEmbingh SR MufthEBdoM5ise! FIREH %ﬁj.tﬁgﬁaﬁgrqi]@c%'s%.tﬂ?eb#% g%l?/ertshe
array of gane cells may be arranged a(_:c8r ing to the periodfc ¥ e of
cheni cal &Pefienstart of ke game: AsAN Alkeroativeo thentethaglamey goepese wistibuting pect i ve
ganme cgl s ' i I r ,%qgrﬁ i e respective
gane cg)l I .prg?éf%r&ﬁﬁggﬁ&n Bbyéag%%?%%i@g?éégﬁp Egta Hﬁfga ea &Irmees&%gro P{c}}ﬁ aase|c')ect may
al so be applicable for the other aspects. 25 Brief Description of the
Drawi ng A i i id Il di : of
ATl 0. v Bl . B MeRP e i oo M el e 1
i s a pl an R4NeRerfecas faerchagsike aame playatsriosibegtart ofthe gbwar d having a  an
array of gane cells arranged according to the periodic table according to a
preferred _enbodi ment of the present invention but with certain details

oni tteld; FIRpuehenical elementamay karelementseofghermetiodic daté; dFidgthe arrby of lgaglet | v

enl ar ged 1 h i i-9cl ude i [N e 1 cal el emqents of
t he peri ogéggs}t,\fgtg?e?é 3%%%& Igé%drglﬁgvxg) g?(%%ﬁq@glcogé%‘gn@ %Fg@géﬁﬂeéaen th the
game boar dA@pcnpﬂ@,,tl@e pne or more game pieces with respective game cells may include

placing the one or more game pieces on a respective game cell.

20

It should be appreciated that the features for one aspect may also be applicable for the
other aspects.

25 Brief Description of the Drawing

An embodiment of the invention will now be described, by way of example, with
reference to the accompanying drawings in which,

30 Figure 1 is a plan view of a game apparatus comprising a game board having a
an array of game cells arranged according to the periodic table according to a preferred
embodiment of the present invention but with certain details omitted:

Figure 2 is a plan view of the game board of Figure 1, slightly enlarged and with
the details included which includes chemical elements of the periodic table;

35 Figure 3 shows examples of game pieces used with the game board of Figure 1
and which comprising element game pieces and number game pieces;



and which conprising el enent ganme pi eces and nunber gane pieces; 6 Figures
3a and 3b are close up views of one of the elenment gane pieces and one of
-t he nunber game pieces of Figure 3; Figure 4 shows perspective views of
ganme dices used with the gane board of Figure 1; 5 Figure 5 conprising
.Figures 5a to 5c show indicia of each o6 the faces of the gane dices of

Figure 4; and Figure 6 shows a ?ame stand used with the game board of
Figure 1. Det dilJ¥8s BaSOMi I #'6F1se Ymuieps&f one & tenplstieneaeme pigogs @nd
preferred pahptidmmhberyabRiMe@RBRAFRUKS 30f the present invention conprises a
gane board 100,_a substance group generator 200, and a plurality of game

pi eces 300 and '§¥e @ RS RRFSRecHYMBBVS AT apaifedipesayeadswith emmarae Beardd 100
Figure 1 isg@egchematic drawi ng of the game board 100 with details omtted
nmerely to show an overall |ayout of the board 100. The gane board 100
generally has thi@mfel FPMRIéYIRG bBiguresdia to Ba shawéndicia of eaeh Af herfaremofie

conpri ses @meditayofHigdaaease! | s 106 20 arranged according to a format of a
standard el ghty seven chenmi cal elenent periodic table é_i ncl udi ng
hydrogen), wit @488 ews aigamedrpd Lsed witllthe ganebeasg obkigrte & cheni cal

el ement 108 fromthe periodic table. The second main portion 104 is a

| egend which is col C epresent the different el enent categories
of the perR&i@led Qegerigtiona] the Rieferres Erabadimenbmat i ¢ drawi ng of the gane board
of Figwre 1 wth the first and second main portions 102,104 popul ated. As
expl ai ned above, the first main portion 102 conprises the gane cells 106
arranged d@cGoPEIHEEY 9MPAEMEN IR Jarse APRAtUh P HIe Presentdnventiongoptpriserea

st andard meosb5d 1180 £susiish REGEHE | [ - he

di fferent p‘%l enment cat'egol#i es C%%go such aastgﬁlggbé%ﬁatr?le@%ait?%&gég\%éeégzsp?h 30
etc. The GHRdS Be¥pdbYBOUMPeRokgame BIRY§Sat f orm i n which the game players
associ ate chem cal conpounds with the chem cal elenents 108 of the

periodic table, 35
15 Game board 100

Figure 1 is a schematic drawing of the game board 100 with details omitted merely to
show an overall layout of the board 100. The game board 100 generally has two main
portions 102, 104. The first main portion 102 comprises an array of game celis 106

20  arranged according to a format of a standard eighty seven chemical element periodic
table (including hydrogen), with each cell 106 carrying indicia to represent a chemical
element 108 from the periodic table. The second main portion 104 is a legend which is
colour coded to represent the different element categories of the periodic table.

25 Figure 2 is a schematic drawing of the game board of Figure 1 with the first and second
main portions 102,104 populated. As explained above, the first main portion 102
comprises the game cells 106 arranged according to the eighty seven chemical
elements 108 of the standard periodic table, and the second main portion 104

comprises the different element categories 110 such as Alkali metais, Alkaline earth
30 etc.

The game board 100 is a central platform in which the game players associate
chemical compounds with the chemical elements 108 of the periodic table.

35



7 Gane pieces 300 Figure 3 shows what the gane pieces 300 | ooks |ike. Each
of the gane pieces 300 are nmde of plastic and substantially square in
'shape with a raised surface 302 carrying 5 indicia 304 nounted on a base
306. The base 306 has a square frane (not shown) which is adapted to
.cooperate with the raised surface 302 of a |i ke gane piece 300 so that the

gane pi ecga 300i %Héégg stacked on top of each other. The cooperation
bet ween t f a first ganme piece and the raised surface of a

second ganme is such that the raised surface of the second gane piece is

received in_ the frame of . the 10 bas 6, 0f the first game piece. In this
enbodi nent%}glfrﬁg’rﬁoglsé” NS JA5Re p'(?fsei;gﬂipoﬁ*‘%\@@s E@GB O\f/\}'ilekﬂg"ﬂ‘i‘? pigpes00 are
functi ons.made bi plastid e suistadiaty phenesn ahepehvERRNfaigANBURICEEES p§ingnd a
second _.typ 310. 15 Each of "'the

e .of ne ieces are I gane_pj eces
el enent gd%c'ﬁi%ce@o'é’gggé)gr? S@§e 5h€bf'6€? g@%ﬁ r?lgéi ABliacParare Fpmeaimet showenent
312 b) Chentictals siapteal to Ibdperale WittotearaRebBarfackl$02 80 e (a8 ipfecE®dd s318
Figure 3a thst %CI ose u‘{)ﬂ#i of a)ne of tcﬂ‘e9 el enent %ama pieces 308 for the
chenical 'Bf'elfEn?@ oM AN PG RECKEFEN PP 13 e ertBat B2 Copesdignum
whi ch has tetwédrettie bake S9erbbh fidl dame pice na thé eB el SUHHERE of 3BcEHd gakde isand an
atom c massg ﬁ%@ttgf "i22d 98 769".h25 Ea%h of the nunbe,re\game pi eces 310
carries a Manber HSETTLMTATE A &g PeAOND | 92ME Bifre'S received miivdeame ahidepi eces
310a, 3b0b =3e 306 ftHelfRstryaeesisce.t wo" and "three" are shown. Figure 3b
shows a front view of one of these gane pieces 310a having the nunber
"two". The nunber 320 appearing on these nunber gane pieces 310a are 30

used to arindiiaiemboliiensmithere #1& twh eypes alf gahRPstes 300 \AtH MG lune®iRONd. 1N
this errboc*i are two hundred nga ieces with 160 of el enment gane

t h ]
pi eces whi E%etp?%%ﬁg gg’%‘%tp'?%éraéeaﬁjeé“ﬁmﬂq %ngg%?,()% AE13 §8% Yype Phgadeenent

game pi ecgseces are number game pieces 310.
15
Each of the element game pieces 308 carries the following indicia:

a) Name of element 312

b) Chemical symbol 314

¢) Atomic number 316
20 d) Atomic mass 318

Figure 3a is a close up view of one of the element game pieces 308 for the chemical
element Sodium 308a and the Name of the element 312 is Sodium which has a
Chemical Symbol 314 as Na, an Atomic number 316 of “11” and an atomic mass 318
of “22.989769".
25
Each of the number game pieces 310 carries a number 320 from two to five. In Figure
3, two number game pieces 310a,310b carrying the numbers “two” and “three” are
shown. Figure 3b shows a front view of one of these game pieces 310a having the
number “two”. The number 320 appearing on these number game pieces 310a are
30  used to annotate the number of chemical elements in a chemical compound.

In this embodiment, there are two hundred game pieces with 160 of element game
pieces which means that there are duplicates or triplicates of the element game pieces
carrying the same chemical element, and 40 of number game pieces having numbers

35 “two” to “five”, which also means that one or more number game piece may carry the



carrying the sane chem cal elenment, and 40 of nunber gane pieces having
hunbérs 35 "two" to "five", which also neans that one or nobre nunber gane
-pi ece may carry the 8 same nunber. In general, the proportion of elenent
gane pieces verses the nunber of gane pieces are about 80%to 20%

_Subst ance group generator 200 5 Randommess and level of difficult of

pl ayi ng the apparatus is controlled by the substance group generator

200 and ir® %UrB ol gREwEal. the PEoRogignrofielpment gamss pigcesetersss the pueberdfces

210, 220, Zgfne giBeed dreeBoth 8195 t2262,220, 230 are regul ar six-sided dices wth
each face carrying a nane of a chem cal substance as shown in Figure 4. 10
Dices 1. Basic Substance G ouping This dice groups chem cal elenents with

basi ¢ chemng@itanet gpdiideGtaty ZRerties and Figure 5a shows the six chem cal
substance groups carried by respective faces 15 211, 212, 213, 214, 215, 216 of
the first dice 210. The substance groups under this grouping are provided

bel ow t ogeRARIomtiet$ afex RVEI &VMfl&m%ﬂpﬁa@ﬁnge(hg GEH\%%&)W@P&& E%'ohtrolké'aciﬁlghé he

respective %roups G oups Exa rogen,

Argon  MetPstageRpipsp QPB?'@Ql nEhangl"i mmﬁmmmnmw lArﬂgi)fg@rmNé@ﬁetCPﬁel i um
Seni - Met al thRerdises ol PERP3EAHe HrsaeibesGADR20 IFork AgyuIdial o968y @%@MH‘E

Fl uori ne, Bro 20 Dices 2; Internediate Substance G oupin e second
di ce 220 MRS S%Qiﬁ?éry@s 3 WaRe Oh CRYRisBLIDStanAe éﬁsh@(ﬁmfﬂégtﬂ@rﬂal natl ons of
chem cgl elenments to be fornmed. Thus, this raises the difficult of the
gane, and the  three oups are (and exenplary chem cal conpounds): G oups
Exanpl es AQFeS HyRfsic L?%‘ '%eaférioélp'”&h tric acid

This dice groups chemical elements with basic chemical or physical properties and
Figure 5a shows the six chemical substance groups carried by respective faces

15 211,212,213,214,215,216 of the first dice 210. The substance groups under this
grouping are provided below together with exemplary chemical elements which fall

under the respective groups:

Groups Examples

Non-metals Carbon, Oxygen, Hydrogen, Argon

Metals Sodium, Potassium, Lithium

Noble Gases | Argon, Neon, Helium

Semi-Metal Boron, Silicon
Gas Oxygen, Carbon Dioxide
Halogen Chlorine, Fluorine, Bromine

20  Dices 2: Intermediate Substance Grouping

The second dice 220 has groups of chemical compounds which require combinations
of chemical elements to be formed. Thus, this raises the difficult of the game, and the
three groups are (and exemplary chemical compounds):

Groups Examples

Acid Hydrochloric acid, Nitric acid

Base Sodium hydroxide, Potassium hydroxide
Salt Sodium chloride, Potassium chloride




Base Sodi um hydroxi de, Potassi um hydroxide Salt Sodium chloride, Potassium
chloride 9 Figure 5b shows the substance groups carried by each of the six
‘faces 221,222,223, 224, 225,226 of the dices 220 and it should be
appreciated that two of the faces carry the sane substance group. 5 Dices
.3: Advance Substance G ouping This dice9230 has groups of conmpounds wth

hi gher chem cal functionality and usually would require players to form
nore conpl ex conpounds. Figure 5¢c shows the 1o substance groups carried by

this dice Fgge 5btsh§\W§)H{éjSJb%ta%@9"gRﬁlp§k@ﬂ'lédWeéch%fftﬂers?i fafcgﬁ t faces
u

231, 232, 233, 234 each carries of a substance grou the fourth and

fifth face®23s, 22§@2é&25£2§wf8@r¢19%22%@d tishouwdhbe 'amar@qetedath@t twsiaf ghe,

Det ai | s offaédrasfry e 94RS sabfamicyrbded bel ow and expl anation of these
instructions. The use of the third dice 230 to control play is intended to
rai se the difficulty of the gane. Goups Exanpl es Al kenes Unsat urat ed

hydr ogen q#rdomn mgp@gjgg&tmt@,lo@?mg at | east one carbon double bonds.

E.g. Ethylene, propane Al kanes Saturated hydrogen carbon conpounds E.g.

Et hane, propane, nethane Basi c oxi des Sodi um oxi de, Magnesi um oxi des,

Copper (1 1Dhixitales0 hds§dup bfi&ﬁn&ﬁrnaewtﬂlrﬁagie%herﬁféhﬁtlet.o%mgfbﬁ& u;fuat%g

Pl ayer can choose to exchange one play c ayer- opposi Ski p
Pl ayer hasVauf ©riise Rlaygisio fars maraCcoprigx FIPPYEGENNGHTe 30 shewsithe t ed pri or

know eg@ge RBsteheyBlpY cadd B?rti‘nﬁ’gicﬁ 2@@bllt §hodl<§ bb %ggr%c ﬁﬁtttﬁg f|FsLP%uran

educat or or chem stry teacher | ows the hr oug to act
as an enpifees 2&11@%%%7@ %%%acﬁﬁﬁ"l?éta W%é&%%@ﬂ@%&ﬁown@dﬁh%mﬁh@adure of

the game iffthascedtidsidadp dclihyehort FRirliBRR TR ardi kP HEGNEB these

groups are provided below and explanation of these instructions. The use of the third
dice 230 to control play is intended to raise the difficulty of the game.

Groups Examples

Alkenes Unsaturated hydrogen carbon compounds containing at least one
carbon double bonds.

E.g. Ethylene, propane

Alkanes Saturated hydrogen carbon compounds

E.g. Ethane, propane, methane

Basic oxides | Sodium oxide, Magnesium oxides, Copper (Il) oxides

Acid oxides Carbon dioxide, sulphur dioxide

Trade Player can choose to exchange one play chip with the player opposite.
Skip Player has to skip a turn.

15
Game Play

For beginners with limited prior knowledge on Chemistry and periodic table, it is
20  suggested that an educator or chemistry teacher foliows the players through the game

to act as an empire, although this may not be necessary.

An important feature of the game is an ability to customise the game to suit different
the players’ knowledge level, needs and challenge levels. Players/educator may adjust
25 the level of difficulty using the following modes of play:



t he players' know edge | evel, needs and chall enge | evels. Pl ayers/educator
may adjust 25 the level of difficulty using the followi ng nodes of play:
‘10 a) Mode of draw ng gane pieces 300 and wi nning the ganme. b) Nunber of
pl ay dices 210, 220, 230. Pl ayers/educators nmay choose from using either one
.or conbination of these different 5 noges to suit the players needs in the
gane play. However, once the node(s) is selected, the players have to
foll ow t he nodes throughout the game and no change is allowed. The

followi ng ar g tmgdesét?dﬁwﬁg‘%a%rﬁeé@s%oré*{dﬁﬁiﬂnirr%gée-r%rpggi n, the players (or

the educator 1f one is g;yesent deci de wnhi c drawi ng the gane
pi eces 300: 8) Mwaeers¥ piyAligess 1§#0.48%0eces 300 15 There are two nodes: i)
"Bul k" draw In bulk draw, the players take turns to draw ten gane pieces

from a garmaysrsedunok mayhihobse fPotaisitsy ¢ither bi® ohetiabigstionl o tessefiffdante
pi eces 300 until

all. the avail ahl anme O pieces are distrjibuted equally
to all t hd"pien/8sut the a\ay(erf, geﬁ%[mgrb%g?rgpg?a[yoﬂgwg\éqq ONGSi tBe MISEES i§ enmi ni ng
game pi ecesjecta, trexsiamre hbetofolgvwetlewRo gt iBrduigR6@shé §ihe aRd nbltaRgake t hree
pl ayers, teaggwg mai ni ng two ganme pieces are not distributed. The gane pieces

drawn by 1 ayer is used throughout the game to conplete the 25 gane
and the players should not review the content of the ganme pieces which they

have to t ot her. players, If gll players agree, the players are allowed to
swap or ex aftﬂgfy"ﬁgﬁbg/%?é&eé@ aﬁatgaﬂﬁ’ Fﬂ%ﬁf ®%ref erred embodi ment, only two
exchanges are all owed and each exchange is. 30 [imted to a maxi mumof five
gane pieces., To rry out the exchange, a player selects the gane pieces
to be excha%%%’gﬁ%p%yﬁréégrtFﬁ@ﬁV? Brépa'?)‘?/ﬁ FF%?‘%QMQRQ{@'% fRde ﬁgdraglg}ge
nunber of the gaee piédeB 3@0pl ayer on his/her right. Needless to say, this may
change accordingly.

a) Mode of drawing game pieces 300

15
There are two modes:
i) “Bulk” draw

in bulk draw, the players take turns to draw ten game pieces from a game piece pool

which contains the two hundred pieces of game pieces 300 until all the available game
20  pieces are distributed equally to all the players. if it is not possible to equally distribute

remaining game pieces, for example there are two game pieces left and there are three

players, the remaining two game pieces are not distributed.

The game pieces drawn by each player is used throughout the game to complete the
25 game and the players should not review the content of the game pieces which they

have to the other players.

If all players agree, the players are allowed to swap or exchange game pieces but in
this preferred embodiment, only two exchanges are allowed and each exchange is

30 limited to @ maximum of five game pieces. To carry out the exchange, a player selects
the game pieces to be exchanged and places them face down for exchange with the
same number of pieces with a player on his/her right. Needless to say, this may
change accordingly.



11 This node is recommended for beginner players with [imted prior
knowl'edge on chenmistry or the periodic table. To win the gane based on
bul k draw in which all the avail able ganme pieces are 5 distributed to the
gane players, the player who successfully used up all the gane pieces by
.pl acing themon the gane board 100 is ddgclared a wi nner. How to place the
game pi eces .300 on the amd= ard will be el agﬁrat ed below i) "Stand"
draw 10 | n'$TRARIS rgFamme i)‘g begigpes RIAYaTSIVER MR P kRoWAIGE® 0 each

pl ayer andchehéstgedrehe périer ableake turns to draw t he nunmber of gane pieces
froma pool containing the two hundred gane pieces according to gane

pi eces allocated on the gane stand 400. Figure 6 is a perspective view of

the gane sTawih t40Qambibabedas balk deavo mgwhieh B the ABRaBIS gemeiéekRge a base 404
and a sup nnect o the base 404 at stantially 90.

por.t. er 406 c dt su
The ar Pang‘ﬁ%%&gg?o PRIBERIYRR tﬁ%ﬁ'%’ﬂe"“@%ﬂtf&?ﬁ*%ﬂﬁ@ﬂ "'AP()%' the,0pBGs a nunber
OL t he gar;ﬂecm'sexmftadirm msm mgb@en@&nﬁrﬁﬂamlﬁd%&rwélwiﬁhefr.hg%tcﬁ@b@ﬂ_rh heent ,
the gane stand 400 is adapted to carry eight i eces . e support
member 40@%’?%8'%@1%#@0@5&%9@% boa %y'l %e?lgt?‘?f?%]%{g%gp"barre pl ayers the nunber
20 of nunber game pieces 310 and the nunber of el enment ganme pieces 308
required andii inuégina,, ﬁ_g‘&odi ment, two nunber gane pieces 310 and si X
el enent gane pi eces 30 are required. The players thus take turns to draw

ei ght gane pieces 300 fromthe pool to fill up the 25 stand 400. If a

pl ayer10dr disstand cdravah 9ame siandts holgerd0hisareddehio, eachlgyenged theagmameo

return thepsydr BkBYIFAS ko MaRORS nBABKr bifidind HEcROR) %\r}g)o?@mtéiﬁiﬂgtﬁé)tvgr aw f or
el ement ane pieces 308. Likew se, 1" a player dr avs hor n six el ement
ganme pi ecedngossl ganpe piepppgetordiag toa gamespigees 2llpsated onghe lpemerstangat®d. pi eces
308 back into the pool and continue to draw for nunber pieces. 30 The gane
starts when all players have six el enment gane pieces 308 and two nunber

gane pi ecS9Te® isPHISSSRECHYA YigW ehihe gamne slapifehwbighthas aplelgngate badyHOBi gher
know egdge Qfmgrieigi Shdst 4032rRANsidertheehod BetBhhéEted to the base 404 at

substantially 90°. The arrangement of the base 404 and the support member 406

allows a number of the game pieces to sit on the game stand 400 and in this

embodiment, the game stand 400 is adapted to carry eight game pieces 300. The

support member 406 also includes indicia 408 to inform the game players the number

20 of number game pieces 310 and the number of element game pieces 308 required and
in this embodiment, two number game pieces 310 and six element game pieces 308
are required.

The players thus take turns to draw eight game pieces 300 from the pool to fill up the
25 stand 400. If a player draws more than two number game pieces 310, the player has to
return the extra number pieces back into the pool and continue to draw for element
game pieces 308. Likewise, if a player draws more than six element game pieces 308,
the player has to return the extra element game pieces 308 back into the pool and
continue to draw for number pieces.
30
The game starts when all players have six element game pieces 308 and two number
game pieces 310.

This drawing mode is recommended for players with higher knowledge of chemistry
35  and the periodic table.



12 During a turn, when a player used up a certain nunber of game pieces
during the gane play, the player replenishes the sanme nunber of pieces
fromthe pool to continue the game. 5 To win the gane based on "stand"
draw in which each player starts the game with six elenment gane pieces 308
.and two nunber gane pieces 310, each pliayer needs to record nunber of

poi nts based on the chem cal substance formed on the gane board 100 and a
wi nner is the player who has the highest points when all the gane pieces 10

300 are pl@eed oo heegameayepased 1P8 ceftaidl Humibdee oph@ye brecdeaifiey he end the
gane. This_ _ w III Be flurtherI deEcr'bed bel ow. W.th the node of draw ng

deci ded, t9RESP'AY Ve PIR¥S"CRIERISHES B SAA THIRRREOf Biecenitem the pedl to sORfNEesi nce
this deterthégasethe difficulty of the game play. 15 b) Nunber of play dices
210, 22Q, 230. An objective of this gane is for the gane players to use their
di stri But ed gane pieces 300 (fromeither "bul k" draw or "stand" draw) to

f or m cheni®t wip tseipahabassd basstahdidrav2h wileh ga@uipsydrdeits the gan@mmh% di ces
210, 220, 23Q. Thi s is whe i ces 210, 220, 230

T he, .sel ect i f th f
oo used HERUGISRS R0 TR DA st St riskee 3 10/ spcoupiaar Gesdsi By mode.

25 I n thi seowdaumbheofpante basatbdethe ohemichi sebstarm fofted &H Be g@hﬂ‘eﬁ@o;r?

210, 220, 2 to start t.h anme play. This, play.node is recomende or

pl ayers V\th)bohaé\gea ‘8‘88?rd8§‘%@f"%ed“ﬁl?g‘¥ast}n?b'%gﬁ'vsyo"iqgwﬁaﬂéﬂ the9AMBe BIEFes he game
pi eces1030(B003e prbee ol tHregame beara 108efrall tripldgers aecitid e Shdegan{e0his
educat or) "Ei%g?ﬁ;‘%? whi Q?%'e e to use to start the gane and the players

may be allo s%?céi 2ifferent dices dependi ng on whet her a
hi gher or lower difficulty level is desired, depending on the progress of

t he gane. | e, Lf. th cat o i f sent elieves that the
pl ayers 35\}6&6’;@%@6%0%&1 ré‘ﬁ'&l‘érdgf @%g‘i tﬁ% p[?fy gﬁsﬁﬁtﬁ%‘?‘r‘?%é’? B?dﬁgrfbo?ﬁé’égarf‘?om t he
basi ¢ subgtieasde uggsince this determines the difficulty of the game play.

15

b) Number of play dices 210,220,230.

An objective of this game is for the game players to use their distributed game pieces

300 (from either “bulk” draw or “stand” draw) to form chemistry substances based on
20  the groups identified on the dices 210,220,230. This is where the selection of the

number of dices 210,220,230 to be used determines the difficulty of the game.

1 One dice play mode.

25 In this mode, the players select one dice from the three dices 210,220,230 to start the
game play.

This play mode is recommended for players who have decided using the “bulk draw” to
distribute all the game pieces 300.
30
Table 1 below is a useful guide for the players (or educator) to decide which dice to use
to start the game and the players may be allowed to switch to a different dices
depending on whether a higher or lower difficulty level is desired, depending on the
progress of the game. For example, if the educator (if present) believes that the players
35 have a good understanding of the chemical substances from the basic substance



group (i.e. the first dice 210) and are able to formthe correspondi ng

chemi‘cal substances on the gane board 100, then the educator may suggest

t+0 use the second dice 220 to increase the difficulty. Table 1 G oups

Difficulty Prior know edge Skill/Know edge required Level* Dice 1:

.Beginner to Periodic table Level | Bami c Easy grouping. Know edge and

Subst ance Met zals aﬁd n-_Recall G .oups netals. Arrangenent of

el enents. PPER(S: the F@Sﬁ%@%ﬁ)é‘”d pes PRigite farahe corespending chemicel

| nt er medi %&sfaﬂb%orﬁﬂ'fé gaﬁﬁé@éd?b@l)@'tﬁéh thaleIcaiF Phay asluggéﬁ td DEOHE: se@gﬁ{b 3
ce 3:

applicatio se and Salt functions properties
| nt er medi aq'%e %Oot%ﬁé?%%ﬁ @etﬁg‘i’ Y- Level Il to Il Advance High rules and

Conprehensi on Substance val ence theory.Tgrd application G oups
Hydr ocar bon Oxdes 5 *Adopted from Blloom s Taxonamy of learning in

action. I1) SRS ce pll Biledye | n { Rrigrknowledgeje, { Bkilfdnowdadgesel ect two
dices fromthe three di¢es 210, 220, 2@y ed 10 use ‘D@ve‘i’e| ected two (ices
throughout tHhe gane- Thils h| ay mdel s recommended _—I ayer using either
the "bul k di&PE br "st an@eqinadro Tni s pl"r’%rjpdlimfdéleoffms heveblati | ity and

variety to timsgane and|iggspui tabl el forgglgyers who| J15 are | nderpdni dent
| earners and r UI re comstant chall =nges to et |earni ng ne

Substance Metals and Non- Recall

Groups metals.

e Arrangement of

elements.
Dice 2: Intermediate e Periodic table e Levellltoll
Intermediate rules and ¢ Comprehension
Substance valence theory. and application
Group e Acids, Base and

Salt functions
and properties.

Dice 3: Intermediate to | ¢  Periodic table e Levellltolll
Advance High rules and e Comprehension
Substance valence theory. and application
Groups e Hydrocarbons.
e Oxides
5 *Adopted from Bloom’s Taxonomy of learning in action.
) Two-dice play mode

In this play mode, the players select two dices from the three dices 210,220,230 and
10 use the selected two dices throughout the game.

This play mode is recommended for player using either the “bulk draw” or “stand draw”

This play mode offers versatility and variety to the game and is suitable for players who

15 are independent learners and require constant challenges to meet learning needs.



Just like the earlier play node, the players select the difficulty |evel
using one of the selected two-dice play nodes and players are allowed to
-switch to either a higher difficulty level or a lower difficulty |eve
dependi ng on which conbi nation of two dices 210,220,230 is selected. Table
.2 shows the different difficulty levls. 5 Table 2 Second Dice First Dice

D oo 1, "EamkerEnRE ol ffiode, vid BT B anG iy 1y Bl onm b 250y b ce 3
(230) &lecipd twaegisy play modesandudiyer earerdliowe ti switshl te\either 4 mgﬁavance
Basi c Cbiﬁ%hg)a‘evér&g a I&HM]ﬁlE@@I level ngéﬂcqrgqa%rg\gglp:ﬁ Igﬁr@ﬂan OEem el ement s

and conpoun eriodic and

sal ts) &Q)?r%%ﬁg@ S@bﬁ@t@sTable:@rsbwa thédiferentditiicsial lesglschemi cal corrpounds
suchs as oxides and hydrocarbons. Dice 2: Dice 2 (220) + :Dice 1~ Dice 2
(220) + Internediate (210) repeated here Dice 3 (230) Substance Advance

| evel . Groups Functional chem cal cabpEoRinds (acids, bases
Second Dice
First Dice Dice 1: Basic Groups | Dice 2: Intermediate Dice 3: Advance
5 ~Group Groups

Dice 1: Basic e Dice1(210)+ Dice2 | e Dice 1 (210) +

Substance (220) Dice 3 (230)
Groups 1o Easy to e Intermediate
Intermediate level. to Advance.
¢ Basic chemical and e Functional.
physical properties of chemical
elements and compounds
periodic table. (acids, bases
¢ Functional chemical and salts)
compounds (acids, » Complex
bases and salts) chemical
cbmpounds
such as oxides
and
hydrocarbons.
Dice 2: * Dice 2 (220) +
Intermediate Dice 3 (230)
Substance e Advance level.
Groups e Functional
chemical
compounds

(acids, bases
and salts)

e Complex
chemical

compounds




nd salts Conpl ex chemi cal conpounds 15 such as oxides and _
?ydro’car bZ)ns. m[)] ce 3: Advance Dice 3 (230) + [Tice 1 Dice 3 (230) + Dice
Substance (210) 1 (210) Goups In this two-dice play node, the players are
at a higher level of learning conpared with the one dices play node since
skills such as synthesis and evaluatiion are required. In this play node,

t he p| ay-ers have-to dg_C_L_d_e \I\,hl ("h__nf the arouping shown should be 5 chosen
to form correspondi no: : _:upl Bgrcht &5 dddes I
advantages to their |p 1) quzr ee-di ce |pl ay
mode Ini this play md {ces 0, 220, 23d
avail abl e for the 10 EOt di:acpgerisjuf]ther
syst ens| pieemn: havance! |2 Ot Age-A-GfagUs

| earnin g

t he pl ay@dkst
IS reco _
offers he nopst \/ar|erv 1‘0 =¥ : T.a “ay
who have graduated from the garre based on the one-dice or two-di ceI pI ay ;
node or Irptlh%ytﬁlbﬁilééf‘&aﬁ%ﬁée Qﬂe\!%%@@rscé}g@ﬁthﬁr%elﬁ%Q%L&q%rﬁgégﬁgpa‘t—eg' SB-{) ay no de
the players are at a hi gher [evel earnin an ay node
si nce sﬁ'\el qne @%Wl%t/smg%ﬁ'ﬁégS%’”faﬁw@ﬁaﬂynthessrarmir&mﬁhMW a&ﬂreqdltértgldp: Eg ;ngn

cide o u

Shoul d p BRDHioBeRe el IAeto e0B SR B 5P 0iloin sbeTefaer Tt nat

gr oui nﬁhQS@”B%f%@\@ﬁﬁéwlﬁ%Cheﬂm@alﬁumtamangrwetthmgmmphg twbe t he gane.

advantages to their playing situation to win the game.

1)} Three-dice play mode

In this play mode, the players use all the three dices 210,220,230 available for the
10 game play. However, the players cannot change to other systems when this play mode
is selected. This is to encourage a gradual learning process such that in this play

mode, which is the most difficult, the players should persevere to enhance their
knowledge.

15 This play mode is recommended for players using the “stand draw”.

This dice play mode offers the most variety to the game and is suitable for advance

players who have graduated from the game based on the one-dice or two-dice play
mode or players who have advance chemistry knowledge.

20 At this play mode, the players are at a higher level of learning than the one-dice play
mode since skills such as synthesis and evaluation are required. Just like the two-dice
play mode, the players have to decide which of the grouping shown should be chosen

to form corresponding chemical substances under that grouping to be advantages to
their playing situation to win the game.
25

Playing the game

With the drawing mode and the number of dice play mode decided, the players are

ready to play the game. For this embodiment, let's assume that there are four players



25 Pl aying the game Wth the drawi ng node and the nunber of dice play node
deci ded, the players are ready to play the gane. For this enbodi nent,
-let's assune that there are four players 16 A B, C and D and they have
decided to use "bulk draw' to distribute the gane pieces 300 and the
.one-dice play node is selected based oniét he first dice 210. Thus, the gane

starts with_t ers C, D,taking turns to draw ten ganme 5
pi eces ea Lﬁ??‘%B r\dqt“?%h?‘(ﬁoderﬂiﬁart%ﬂsﬁat?%k el & dighributei tie ppMAtRRFES Assuni ng
that pl ayes00 ahditSe bhedfdersidy hods lsaelectdteb Babin théBrsPHid¥ ©Hot akes the dice
210 and rolls the dice. Assumng that the dice 210 shows Metal which is

carried on the second face 212 of the dice 210, then player A needs to

check his Tjaﬁﬂhplgemtéms wmetheffohlreplbsféﬁ‘rs AN, CEDAKingleRERiFal RrPyare On the
gane b ard 100. 10 has t he el enent gane pi ece

Yo o BiraR a6 yh A THERRS Sindh ol pE hEcad 3% dptipited Ao FrLPISYS

corr espondi rsgh@amatmbdt tHEQGa s, thé)ﬁlayér(lﬁkégthé*dﬂ:e%'@é?@'r@"s ﬂn@lakc% On the garTE
| ayer, player B. | ayer

board 100 and the t th ext

t akes the ’gﬁ o'S ”Lgltﬁat;%ha d?tﬁe?g&ré?‘i"t" Which i Garregion: Prsymﬂji f'aNb 12T9fctaeS" i's

gener at efl dice 2100 theinhachir @ene%ﬂ@ to EFHibi:kmls’:lgahe Bgefcéﬁbl ?@?Lﬁ@ﬁi&‘s sy m%ﬂ% t

non- net a ossessi on. e player oes no
RROF ko AP o oo Badt B -

have any s the turn is passed on to player C
For thios enbodi nment, the pl ayer B has the el ement gane piece for "Oxygen"

and t hus, S the corr ondi ng gane cell 106 on
the peri ocf"b X e? I% ! %%%’?%?ge ﬂ?ﬁ‘e @Bcerﬁépdmgﬁ'vm%§&twe%%ma C
and assunithe plagert pladetsemsrcmlthe ngrés’rpendhg@a&b(be]yhbﬁ olﬁlo[%}ziﬁén & thé‘F@t‘?o':dﬁé 0 f Ihnd
"Metal " el e_on, the board t he ayer so has the

el enent ga{%ggbéﬁ%ggrggﬁoaﬁﬂ}oha@dgﬁgﬁ@ gﬂ?§t°et}’§r?€http' I3yes & Theplagedi um on

top of tHetaieethe dice?!! bangihayes it And ﬁé&é@@ﬁtﬁéarg&ﬁ% Wn&ﬁeﬂ%&s feserRfytt® the
ues as descri be ove until one of the

I
ol ayer's B e 21 TEE DAL PN selelimedo A oa BEL BT Hagm REcoar d

100 who i sn tisgoasesdidnh¥f the plager Brdoest e hgagrany eWdhSelement game pieces, then
the turn is passed on to player C. For this embodiment, the player B has the element
game piece for “Oxygen” and thus, he places the game piece on the corresponding
game cell 106 on the periodic table of the game board 100.

The turn passes to player C and assuming that after rolling the dice 210, the player C
needs to find “Metal” element to place on the game board. If the player C also has the
element game piece “Sodium”, he stacks his element game piece for Sodium on top of
the one placed by player A. Thereafter, the play passes on to the player D, and the

25 play continues as described above until one of the players A,B,C,D completes placing

all his game pieces on the game board 100 who is declared the winner and the game
ends.

As explained above, the players are allowed to change the play mode by using more

30  dices, and let's assume that the players decide to switch to the two-dice play mode half
way through the game using the first and second dices 210,220. Assuming that it is
player B's turn and the roll of the two dices 210,220 display:

Metal Acid




As expl ai ned above, the players are allowed to change the play node by
using nore 30 dices, and let's assune that the players decide to switch to
the two-dice play node half way through the game using the first and
second di ces 210, 220. Assuming that it is player B's turn and the roll of
the two dices 210,220 display: Metal Aciz7d 35 17 Assum ng that the player

B has the fallow a | eces (c I nati on of elenent gane pieces and
number gaft® SHW&%‘E% tﬂﬁ gfﬂygr §§§§ géesfgg%:‘””g IPAELIeqeR dCYPNRIAtionepfielrmenio
options. Ayahe sitcaspdridonuniteer gameqrievesirais gogeséibrti cat ed by the dice 220 -
Sul phuric acid H2SO4 - on the gane board 100 using the foll ow ng gane

pi eces 300: 10 2 4 | . If the player B proceeds with this option, then
t he nunmber gais back [t[o 2 gool of nunber
gane pi_eces is'tg forma chem cal
subst ance associated with "Metal " as indi cated by the first dice 210 and
an option is Sodium "Na". Wich option player B deci des depends on the how
he wi shes t he,gane. In.the, .20 bul k draw, the player B should aim
to | ose hith%agthg%b%&%g"aggw%88%°”35A6'6§§’|Pﬁ%'sjﬂg°m‘tfﬂh%?'g ?ﬁé‘dﬁﬂaé%f’e?y t8eshoul d
choose t hali@p23torSuiphiwic amid I9y@O,hiam the gahred®athie00TDsIihg BRTBIlovRhE §8He0N t he
gane boar cl)éélc(%g BBP I n the pool of nunmber gane pieces. If the players sel ect
the three-dice play node, the node of play is simlar to the two- 25 dice
pl ay nmode. For exa 10, 220, 230 di spl ay the

foll owi ng nanes: M Assum ng that the player has
t he sanme gane pieces as above, the player actually has three options to
forma substance which is chemcally associated with any one of the

If the player B proceeds with this option, then the number game pieces “2” and “4” are
placed back to a pool of number game pieces and not to be reused.

15
A second option is to form a chemical substance associated with “Metal’ as indicated
by the first dice 210 and an option is Sodium “Na”.

Which option player B decides depends on the how he wishes to play the game. in the

20 bulk draw, the player B should aim to lose his game pieces as soon as possible and
thus, the player B should choose the option which allows him to place the most game
pieces on the game board 100 or in the pool of number game pieces.

If the players select the three-dice play mode, the mode of play is similar to the two-

25 dice play mode. For example, if t he three dices 210,220,230 display the following
names:

Metal Base Metal
oxide

30 Assuming that the player has the same game pieces as above, the player actually has
three options to form a substance which is chemically associated with any one of the
group names displayed by the dices 210,220,230. For example, the player may form
“Sodium Hydroxide, NaOH” using the following game pieces:

35




group nanes displ ayed by the dices 210, 220, 230. For exanple, the player may
form™ "Sodi um Hydr oxi de, NaOH' using the follow ng gane pieces: 35 -'" 18
‘The player nmay al so form Na20 using the foll owi ng ganme pieces: 5 Athird
option is to sinply use the ganme piece Na to correspond to the name "Metal"
.and place this gane piece on the correspondi ng gane cell on the gane board
100. Prior to placing the gane pieces 300 on the gane board, it is
preferred for the player to 10 display the gane pieces and explain how the
di spl ayed TGanmaydretssalss forre NyOaaingthe adpori@dek pietds:t he names of the
subst ance groups on the dice 210,220,230 (if one dice play node is
chosen). This allows the players (or educator) to verify the accuracy and
al so pronote discussion and | g Etwe» ¥ pl ayers. The ot her players
may disagree with substance ; al elenment) fornmed with
valid reasons 15 and the dlSCUSSIOﬂ betmeen pl ayers pronotes a better

under st andh ttgrda:fptrohes tofwnpl;sUsqtheegdnmeapibce Nlaeo bb@gﬁfonﬂﬁﬂ@thesnéi@é getghal | enged
has to see
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The points are bas
subject. The player who is being challenged has to seek an alternative answer if the
answer is rejected by the rest of players, and if there is no alternative, then the player

misses a turn.

(Q

20 When placing the game pieces on the game board, if there is already an existing game
piece on the game cell, for example for Na (Sodium), the player with the game piece
“Na” stacks it on top of the earlier one and in this way, associates the game piece “Na”
to the game cell on the periodic table. The associating of the game pieces to the game
board and the cells arranged according to the periodic table allows the players to co-

25 relate the different elements into the positions of the periodic table and helps to
understand the periodic table.

As previously explained, for the players A,B,C,D to win in a “bulk draw”, the winner is
the player who completes the game pieces distributed to him.

30
An alternative to the bulk draw is the stand draw in which a point system is used to
determine the winner. The points are based on the atomic numbers of the chemical

elements of the game elements and the number game piece used.

35 Take the example of Sulphuric acid and if a player manages to place this on the game
board, the player would have used the following game pieces:



el ements of the game el enents and the nunber gane piece used. 35 Take the
exanpl e of Sul phuric acid and if a player manages to place this on the gane
board, the player would have used the followi ng gane pieces: 19 2 4 In a
stand draw, the nunber gane pieces "2" and "4" are placed back to a pool of
.5 nunber gane pieces and the player aresthen distributed with a sane nunber
of gane pieces in return. In this case, the player may have two new nunber
ganme pieces. The_ em cal elenents are: H (Hydrogen)
- 110 S (Sulph : al nunber of points awarded is:

[2 x 1(H)] + 16 ¢ ] ts. 15 If the player places a
gane piece for one of the chem cal el ements on the gane board, for
exanpl e, Sodium then the points earn would be the based on the atonic
nunber of Irtmatan@kiamme purdbérqyanBopiecen ‘21 and %’ a@re plaoned back a(paiooai c nunber

of el even). .k e to halt ane pl ay
and th\eé vmnr?rﬁnegré? t ééggggﬁgg%g\@ng??{a%%”p%?%%@@ftgﬁ H}geq,sagfe Blﬂp?ﬁr ?ggmﬁhe end
of the garmewlsalyretlks intthis xasé dhaplayercinay bave twrenadbesambdreghnestpieckstent of the
gane uses chem stry know edge, such as chem cal bonding patterns and
rules, as well as characteristics of elenents in each of the chem cal

gr oupi ngs. THErRiomIcawimbers gfrtbeshemisal elsmdintspraiyed on 25 t he gane di ces

210, 220, 230) di}qwog@;ﬁ_gl ayers to formchem cal substances (conpounds or
basi ¢ chem cal enmen based on concepts and theories in chem cal
reactidns and DofRisphusi 11§ the al | ocated ganme pieces 300. By requiring the
pl ayers to ass(p?)gg,ggnthg el enent gane pieces to the respective positions
of the game boar \)I ng the period table, this enhances the players'
menory of the location of the 30 chem cal elenments of the periodic table

and how t hg, et per based on their
properties. %lq@h%gr?rg may %g}aﬂogédﬁgga&i(agg}r%@%gﬁﬁg%n%gﬁ]@ggpg'agbe used as a
pedagogi cal tool to enhance the know edge of students in chem stry, as

vel | ag noj fh\é?l%% EIQ% Sbam af)‘?%.te Jgrlsorg]gf &ﬁ% ?@%ﬂltcgl %Igm% R $nSkP) {;grgcte boardr ough

the use of th raw, st raw an
for example, Sodium, then the points earn would be the based on the atomic number of

that element and for Sodium, it is eleven points (atomic number of eleven).

The game may end when all players decide to halt the game play and the winner is the
20 one with the highest number of points at the end of the game play.

As it can be appreciated, the described embodiment of the game uses chemistry
knowledge, such as chemical bonding patterns and rules, as well as characteristics of
elements in each of the chemical groupings. The chemical groupings (as displayed on
25 the game dices 210,220,230) directs the players to form chemical substances
(compounds or basic chemical elements) based on concepts and theories in chemical
reactions and bonds using the allocated game pieces 300. By requiring the players to
associate the element game pieces to the respective positions of the game board
having the period table, this enhances the players’ memory of the location of the
30  chemical elements of the periodic table and how the various chemical elements are

grouped together based on their properties.

The game may be used as a board game and may also be used as a pedagogical tool
to enhance the knowledge of students in chemistry, as well as motivates enthusiasm of
35 the students in this subject. Through the use of the bulk draw, stand draw and different



20 nodes of play, the gane allows flexibility for the players to adjust
the difficulty level according to the desired know edge | evel to be
acquired. In the context of an educational organisation, educators may
adjust the difficulty level for the gane using one or nore conbi nations of
.the nodes of play. This nmay be inportardo to all gw the 5 %arre to be useddat
different |levels, for exanple, from]l|ower secondary to the upper secondary
or even pd§?¥e§e‘?,f09'\%rt9‘? enallpvsr Uity dor the Ripyays K%\?élug‘, tﬁeh@g'ﬁkﬁﬁb‘eéﬂso
cul ti vat esacdbraifrigptd ﬂﬁeid(}es\'/ré@V\iTr@ﬁNlédg@ lef@g_ft@Sb?é ;é@qtlxiﬁb%ﬂ ngname Fyrftbﬁzga anhe
ame al so _enhances students |earning of inportan undanment al s _
goncept s i%“E%WE?W@”'S?H‘?%Lﬁj’HC%foEso’H%)éﬁdHSgB'le fifficelba loveltor $iriopmA Ysiener .
10 The desgei dtedornEsabiABIEnsSAIatE thdtiek dIISRMTHY HRY BRSimMdoflah@ld Mfdbw frer
exanple, in the descri ested to have two hundred

ed e di t, it is su

pi eces “of ¥MelpPeraed §869fefﬁr}t? ??Wrsg?‘i’fuﬁ’f?é?p'?mf\?o’% OWR(j SREPBEAI P ARRIUABCTON t he
nunber of gekeyRing o?tevenAbsst, séddadarfieseith RiFRretbaficiBN leBIsYARS tdaritS iaRg a set
of three diges 20% for generating different 15 chem cal groups but the
number of Cd'ﬁ'cYgt?SZ ge! B2 AT eli®aROBFESHE! Parig o UitheTi $he games #fed t hat
ot her subsinhaceesgsiadpnigelramiiios impyrtdre fuséasméntalsedadebRcedd in &JneEistgNi C
generator wth a nmenory storing the nanes of the substance groups with
di f ferent HioPER (a’lﬂompefniverr‘ger]afat%esa&dég@ EWPEY t he gane pl ayers. Wen
activatoed, the electronic generator may then generate a randolm su:ostance

roup fromits nmeno 0 . dependi ng on the selected difficult evel .
Igndegd, t hn?‘ eg‘ier%”%epd'pémé%@eﬁgfih%gHﬁtalﬁﬁ 88”3§ﬁuﬁg GV i % m%'ri et he
gane pi eceaesdiikdahnpidinents itéd agjgested to ga\vmtl\onw lreised ﬂécesaaf‘g@ﬁiﬁaﬁié&is Jgot h an
el ectroni ¢/ virtual gane board. |t not be necessar or the me pi eces
300 t o’ be 1 10k A% F B8 Aleict dEBEoBRG BV PE LRS! plSes BEalog ehe
same chenidestriddesrebddiment hegdits plsagedlsetnd threb aivee |2loedort@eriﬁrém@|diﬂ>érﬁm5?d |

ane pj.ece i d.r e for a ne i ece beari t he sa cheni ca
gl emaﬁ]lt5 toC% Fé“?‘:&i‘ég"“%ﬁ @K % %bﬂawcceglaé% ’I%ﬁy %ﬁlQE‘aBQ%C{X?CQOé?{”%%E&i Ibes are
drawn by eawlsapédteat sthgnesnbsahty dooup t@{éﬁemwfbemgpfbe n%@etﬂ&fﬁie eRABBRS A awn
may change_ dependi ng _on the nunber of p ers an er o ane pieces.
Al Zo, thigsel%cgrﬁﬁgrg rat\%ﬁ@ﬁc?eﬂ'gmﬂ%ﬁ&(?ﬂg%ﬁ/% (ag SHE_@E%%e EHes Wien
drawn. Fordiffetamphigficultf tlevelsifor rseledtion dfy €@aClgapleapRied ANhEY deBVatedNthe
pi eces, electronic generator may then generate a random substance group from its memory
20 depending on the selected difficulty level. Indeed, the game apparatus may be adapted

into electronic form with the game pieces 300 adapted as electronic game pieces for

association with an electronic/virtual game board.

It may not be necessary for the game pieces 300 to be stackable. For example, a

25  previous game piece bearing the same chemical element may be displaced and
channelled to a pool of used game pieces to avoid reuse for a new game piece bearing
the same chemical element to be used on the same game cell.

In bulk draw, ten game pieces are drawn by each player sequentially but the number of
30  game pieces drawn may change depending on the number of players and number of
game pieces. Also, this number may vary depending on how many game pieces have
been drawn. For example, after six rounds of each player drawing ten game pieces,
subsequent rounds may proceed with each player drawing five game pieces until all
the game pieces are distributed. Also, it is suggested that for bulk draw, the game ends
35 when a player finishes placing all his distributed game pieces on the game board 100

and the player is also the winner. However, it is also envisaged that the game may end



subsequent rounds may proceed with each player drawi ng five ganme pieces
until” all the game pieces are distributed. Also, it is suggested that for
bul k draw, the ganme ends 35 when a player finishes placing all his

di stributed gane pieces on the gane board 100 and the player is also the
W nner. However, it is also envisaged tHat the gane may end 21 when all
the pl ayers agr and the winner. is the player who has the | east nunber of
game pi ecevghqne?lf &grﬂamgggreeﬂg{ gdv'BPet ﬁéﬁ%l‘}[ﬂ@i WP g Jee ipashrEmpeedes,
poi nts  caganes pimcds Meft bo uhbsedunnstest @anke pueBes oNBluRe §sad distedehEinE ne
the winner_j.e, tJne i %nner ids t he .gl?a%er ose ﬁ’n‘gﬁ‘rsﬁefd 3%@%\5' eces E_r@ovi de
the | owest PEFRIWINGIOANE YhUSAd GAMENCEHMAE O Upg Y IBRYPEs

havi ng a owinhermatheoplayr wilosenlisedyfie pice€LFrodiads tandwasisftsgame pi eces
310, tt}e nunber gane pieces may not be necessary. For exanple, only the
el enment” gane pieces 308 are used in a basic gane in which the players
start to |Adss,relthbogh theheéesthibed ealbodinem preposks hbgnger tcarmbifaticrbbfeslerhOntThe
descri bed eanbeodii mesn§ é)rr%gose§ usi ng t he gz ekemantb geri odi,c table but this
may not b MeR8EeRr( ARG PUBRESATES PESFS O G fhE RUMPEL Fa0P HiRkes N3y Nl ket of
t he peri odiezessapl formaymble, uslgdhaslepamt gafmetdisreg B8 droased kDS bdepgamieng on
the focus .of th

| earnin 5 Hayi ng, now f ul descri bed the invention, it
shoul 0 be BN ne PBESSsE8t 1o BaabeP R pmica) HefBaer e ety
nodi fiwati ons can be nmade hereto without departing fromthe scope as
clainmed. 2 , ne arat us_.for teachi ng, chen st tQ.a nunber of
gane pl aye&se, %sﬁé garér"lle”'bg%iég1 Q{ralg'{g’ﬁgsecsoﬁsdw _g']en :elgmgﬂbpwoglnq ‘@%’Péoq“?é@ﬁg‘adl eces
with at | emdtbesoemesedryt Rer gaareplpj selestebaiheonicl eteménts gamarpofethespatadich ar e
associ at e it i cal _el ts, an arra ane cells with eac ane
cel | reprggé\fﬁtr?ﬁg%gmég%f aﬁéﬂ’g et?‘ne me é’logpr/geﬂéos;%epend%g o the ‘B 6 1

learning.

15
Having now fully described the invention, it should be apparent to one of ordinary skill

in the art that many modifications can be made hereto without departing from the scope
as claimed.



a substance group generator for generating a nane of a chem cal substance
10 groupi ng which are chenically associated with sone of the cheni cal

-el enents. 2. Gane apparatus according to claim1l1; wherein the chem cal

el ements are elenments of the periodic table; and the array of gane cells
.are arranged 15 according to the periddic table of chem cal elenents. 3.
Ganme apparatus according to claiml ! A%M\gnerei n the array of ganme cells
are provided on a gane board. 20 4. (l;'arre apparatus according to claiml
wherein the plurality of gane pieces are configured to be stackable one on

top of anat her. %gg di n receding cl.ai wherein
each of eﬁémntGéa% pf\@%i@ﬁ%ﬁrﬁ@i&@g%gﬁ glérﬁg%ra?%‘_‘gagr}e Qlﬁgerast@%g}arg? ed
chem cal el energpparBusscon@isingappar at us according to any precedi ng claim
wherein each of ; t-gg%g!;j' [ m cal | of the
associ gt ed chem @Q’I%“_tyg({fége&,r%t?' .FH@rgréﬁasg@aeﬁ?ﬁ%8%@%%53&%%186%%2%88
precedi ng cl ai rgankhrieedswhielt Arecdssptistededitnanemicghpten@nésses i ncl udes an

acoording Lo any B degaonce SRR wi EREh Beme i Teghese ing BEE of BREGE e

pi eces i ncl udeslemenisioni ¢ nass of the associated chenmical element. 23 9.

Care appet 2t us EGRLAIALL0 SB1GRLE TS ARELR Trolete DMLy o

ganme pi eces inc I ece cl a representing a
numberl0 5 10. GpwPiRgpWhch Bl chanioallyiasgociated mithmostseafitng cheraicah elethentei n t he
substance group generator is configured also for generating instructions
other than the nane of a substance grouping. 10 11. Gane apparatus
according to claim 10, wherein the instructions includes instructing one

of the gane pl ayghe dPaRAHI3REGIHG™® Bhink NE AABNPHECERMiCal elements are
elements of the periodic table; and the array of game cells are arranged
15 according to the periodic table of chemical elements.

3. Game apparatus according to claim 1 or 2 wherein the array of game cells are

provided on a game board.

20 4. Game apparatus according to claim 1 wherein the plurality of game pieces are
configured to be stackable one on top of another.

5. Game apparatus according to any preceding claim, wherein each of element
game pieces includes a chemical name of the associated chemicai element.
25
6. Game apparatus according to any preceding ciaim, wherein each of the

element game pieces includes a chemical symbol of the associated chemical
element.

30 7. Game apparatus according to any preceding claim, wherein each of the

element game pieces includes an atomic number of the associated chemical
element.

8. Game apparatus according to any preceding claim, wherein each of the

35 element game pieces includes an atomic mass of the associated chemical
element.



the player's possession with another gane player. 12. Gane apparatus
according to claim10 or 11, wherein the instructions include 15
instructing one of the gane players to mss a turn. 13. Gane apparat us
according to any preceding claim wherein the substance group generator
.conprises a plurality of dices, with at23] east sone faces of each dice
carrying the nane of the chem cal substance grouping. 20 14. Gane appar at us
according to claim 13, wherein the faces of one of the dices includes

names of c¢heni cZdms dpparmtuse agrardipg rigsamhpeteding asisnaitrad the tpuraptpesti cal
el ements of th riodic. le. 25 15. CGame apparatus according to claim
14, wherein th a@%e%%&g%ﬁ '”é@g%ﬁ gngger gPOERGSS VQ?'%h b@YeeE‘Pé:&? FSPETRENHEY 8r oup
consi sting of mumbeetal s, netals, noble gases, sem -netals, gas and

hal ogen. 16. Gane apparatus according to any of clainms 13 to 15, wherein

the faces of one 30 of the dices includes nanes of chem cal substances
whi ch ar e 1@ssodaecdppataius abeoriliogl tocamp pravedinghtlaim, aweerbipr tedsiibstance

mbi nat i f ical elenents af th iodic table. 17.
Gane. appar at us S oBterdR B PARIGE =G B BPhS efao aminBin:"Shec HiRcBe s

groupi ngs are s@hexfedsubstamce geougimgup consi sting of acids, bases, salts,
al kenes, al kanes, basic oxides and acid oxides. 24 18. Gane apparatus
according to any preceding claim further conprising a gane stand

confi gar edf or Gayheliappacatne astording [l wizihi 19, ahegdimeheiiestestiorts Iftludeane

appar at us accor; : i epe nt on clai.m9, wherein  the
gane st and incI'ué@gtléqgaﬁ%i%gqﬂ%ga@%@wF% {r%’gg)gzﬁsp%%éf)@ﬁﬁf%%gﬁﬁ‘ﬁb‘?&?ce&f'n

el ement gane piteepleyensdpesspssicrewith enotber gamdplayef nunber gane pieces to be
pl aced on the gane stand. 10 20. A gane played by a nunber of gane pl ayers,

conprising: a plurality of game pieces with at |east sone of the gane
pi eces beil?y elG@aregappyyatus gricerding tehélaim 40 er 44 swebemire thewnhstructibesrinchide

el ements and atindifRfilg GG AL gahdIfefi R HhisdTGmP! eces distributed to the

gane players;

13. Game apparatus according to any preceding claim, wherein the substance
group generator comprises a plurality of dices, with at least some faces of each
dice carrying the name of the chemical substance grouping.

20
14, Game apparatus according to claim 13, wherein the faces of one of the dices

includes names of chemical substance groupings which are associated with
chemical elements of the periodic table.

25 15, Game apparatus according to claim 14, wherein the chemical substance
groupings are selected from the group consisting of non-metals, metals, noble
gases, semi-metals, gas and halogen.

16. Game apparatus according to any of claims 13 to 15, wherein the faces of one
30 of the dices includes names of chemical substances which are associated with
chemical compounds which are formed by combinations of two or more

chemical elements of the periodic table.

17. Game apparatus according to claim 16, wherein the chemical substance
35 groupings are selected from the group consisting of acids, bases, salts,
alkenes, alkanes, basic oxides and acid oxides.



an array of gane cells with each game cell representing one of the chemica
15 el'enents; a substance group generator for generating nanmes from chenica
-substance groupi ngs which are chemcally associated with sone of the
chenmical elenents; each player.taking turns and with each turn, the
.substance group generator generates orma of the nanes for a respective
player to determ ne whether the 20 player has one or nore distributed

el enent gane pieces which are chemically associated with the generated

nane, and 18 S@Garh@@pphrAIRT kBRI Bl A%y blRBcARE cRf ﬁHF\@ré‘A ePi eces
with the respect?ve %%gurgp?a SmV\:f‘?l chﬁ?o%)r egpogcs ik rﬁ em ca?%grnerrents

associ ated wi t PRHkS ordralding eqrme of Ejl&rﬁéurahw@é@%mewczi A gane
according to cl a| m 20, wherein the plurality of gane pieces are equally

di but t and the gane endi ng when one of the
p: Z;(ralr §u fe1i ni g g‘QBﬁraﬁfsia% 05‘1'”9 i slagm §gr MhER slgrgrdant snedaim Bnwherein

respective gan’&he Cg%inhéi sta3 Q\Zludés Qtﬂimaaféﬁcyp@bl%gta $r’e§ét'é‘rr391edvmﬁﬁ6‘érnofea‘3h
of the el enent pi eces. incl du es a nunber associated with t

cor r espondi ng eéﬁ?@aﬂa"@ RigERR an Wr’i’é?%?tﬁm?'ﬂ%d AYmBe; of |@Jml}$?éfﬂaﬂ@ @'Q¢Q§uﬂ0at e

poi nts awar ded Beopladeal cpimyé@lanfecutarpi acing the respective el enent gane piece
on the respective game cell; the game 35 ending when all the players agree
to end the ganme, and the winner is the player who has the highest points.
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an array of game cells with each game cell representing one of the chemical
15 elements;
a substance group generator for generating names from chemical substance
groupings which are chemically associated with some of the chemical elements:
each player taking turns and with each turn, the substance group generator
generates one of the names for a respective player to determine whether the
20 player has one or more distributed element game pieces which are chemically
associated with the generated name, and if so, the player associates the one or
more element game pieces with the respective game cells which corresponds

to the chemical elements associated with the one or more element game

pieces.
25
21. A game according to claim 20, wherein the plurality of game pieces are equally
distributed to the game players; and the game ending when one of the players
finishes associating all his distributed game pieces on the respective game
cells.
30

22 A game according to claim 20, wherein each of the element game pieces
includes a number associated with the corresponding chemical element:
wherein the number is used to calculate points awarded to the player for placing
the respective element game piece on the respective game cell; the game

35 ending when all the players agree to end the game, and the winner is the player
who has the highest points.



sanme nunber of ganme pieces fromthe plurality of game pieces to replenish
his 10 ganme pieces. 25. A game according to claim 24, wherein the
plurality of gane pieces includes nunber ganme pieces which have indicia
representing a nunber; and each game player is distributed with six

.el ement gane pieces and two gane piecess 15 to start the gane. 26. A gane
according to claim25, wherein the nunber of the nunber gane pieces is
used to calculate the points to be awarded to the player if the
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accordiong to cldgunm giécestherein the players take turns to roll three discs
to display nanes of different chem cal substance groupings. 32. A gane
according to claim31, wherein the players have an option of 5 associating
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26. A game according to claim 25, wherein the number of the number game pieces
is used to calculate the points to be awarded to the player if the corresponding
number game piece is used to form part of a chemical substance chemically

20 associated with the generated name.

27. A game according to any of claims 20 to 26, wherein the substance group
generator comprises a plurality of dices, with at least some faces of each dice

carrying the name of the chemical substance grouping.

25
28. A game according to claim 27, wherein the players take turns to roll at least one
of the dices to display the name of the chemical substance grouping.
29. A game according to claim 27, wherein the players take turns to roll two dices to
30 display names of different chemical substance groupings.

30. A game according to ciaim 29, wherein the players have an option of

associating one or more game pieces with the respective game cells which are
chemically associated with either name displayed.



34. A game according to claim33, wherein the chem cal substance groupings
are ‘selected fromthe group consisting of non-netals, netals, nobl e gases,
-sem - nmetals, gas and hal ogen. 15 35. A gane accordlng to any of clainms 27
to 32, wherein the faces of one of the dices includes nanes of chem cal
+Ssubstances which are associated with cfem cal conpounds which are forned
by conbi na égons of two or nore chemcal elenents of the periodic table. 20

36. A game® accof §PM§ q060EiNg i ciaim s sherain theoplayrssrtakel tumnshie relltbeeegtisnspi ngs
are selected foQmRpidyengheder drshtThbRtbp EutREfds gr aﬁ , salts, alkenes,

al kanes, basic oxides and acid oxides. 25 37. ATgane according to any of
clains 20 to 36, wherein the one ore nore el enent gane pieces are

associ at ed3a t hat & E5defding’ o Ja8®n Rl |\§h$’r¥|npltr?é:' et 60882 UntiBR
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of clai‘nms 20 tcPS§8CalMLPRG A FRES %?rU?QIGICﬁV\@P t@%n@pegm/emameeselarvm@nm gured
to be stackabl ecr@necaupah@&u&éd%ﬁfohebftr%%rﬁé%eduﬂﬂé%d players stacking one
game piece one top of another ganme piece if both dgane pieces are
associated with the same chem cal elenment. 39. Method of playing a

chem stry 3mne, Atgbmenﬁcbﬂﬂhgmﬁﬁﬁy 8f BIBind> 2P @B divAGreth meufra@éé bY o oBfHEE
pi eces with at (%easx pi eces being el ement game pi eces

of th
whi ch are assocT&tx '(9(:@8?51 n@W@ %eﬂg‘e@f%H?ﬁa”@?gr%P@% hiah aig 2asorietedt sone
of thetcel enent gitnehepiiedl @fertent@onteBeriodt tape pl ayers; providing an array
of ganme cells with each game cell representing one of the chem cal
el enments; 5 generating a nanme from chem cal substance groupl ngs whi ch are

cheni cal | y34. assmcgaafeeatcwdir’ig ﬁ)OdETEInOBB t\bh"erélhetﬁb GAbmRE BB Sh gu .|ﬁ SO%\"E
nore of the distri b enen pi eces are chem ca y assoc d with
the generated % é o@?aﬁri’%c ’P?éSt'Gﬁé’fle”ﬂB?té'sgﬁiﬁéalﬁl RQRE gBses; Isemi-

respective gamaneelsl §as and halogen.
15

35. A game according to any of claims 27 to 32, wherein the faces of one of the
dices includes names of chemical substances which are associated with
chemical compounds which are formed by combinations of two or more
chemical elements of the periodic table.

20
36. A game according to claim 35, wherein the chemical substance groupings are

selected from the group consisting of acids, bases, salts, alkenes, alkanes,
basic oxides and acid oxides.

25 37. A game according to any of claims 20 to 36, wherein the one ore more element

game pieces are associated with the respective game cells by placing the one

or more element game pieces on a respective game cell.

38. A game according to any of claims 20 to 36, wherein the plurality of game
30 pieces are configured to be stackable one on top of another, and the game

players stacking one game piece one top of another game piece if both game
pieces are associated with the same chemical element.

39. Method of playing a chemistry game, the method comprising
35 providing a plurality of game pieces with at least some of the game pieces

being element game pieces which are associated with chemical elements;



whi ch correspond to the chem cal elenments associated with the one or nore
10 gane pieces. 40. Method according to claim 39, wherein the plurality of
game pi eces includes nunber gane pieces conprising a number. 15 41. Method
according to claim39 or 40, further conprising equally distributing the
.game pieces to the game players for thestart of the game. 42. Method
according to c stributing a pre-de%grn1ned 20

| ai,m 40. further co I sing di
nunber of gane ?ta%%@gt%tul?ﬂ% ?%ggf’k?ys'leg‘%.gamep'gfeério %f”_“FW@r_ REMe43.
Met hod accor di ndayeos;cl ai m 42, further conprising distributing six el femsnt ]
gane pieces and_t. ane_nunber pieces.to each of the gane. player or the
start of the &éﬂ’é%&%”4%¢ay|\@"f?%%g£8@o¥“8f‘ r‘?@cﬁ@aa}%lc%lf reg?egpﬂngS & BFﬁ‘ﬁ’,
wherein the cheseatdal eleerenitd;s are el enents of the periodic table; ?nd t he
array qof ganme cells.are arranged . according to the periqdic table o
cherm cal ol emerdenoresB0 2 Mo Tt chEtiPl sHErprceu AYPUB o i g chegniaaly
wher ei n associ assngateHewitnsome ofnteectganiealpélemestsyiahl if eapettmye @faﬂﬁl fe| I's
i ncl udes pl aci nontFitr)]Lﬁeg ré en?erntrgr;g%% pi c%réea Ic%%?nslca Qaeslscgc?ast %th%ﬁe grrmrgratce% '
name, associating the one or more game pieces on the respective game cells

which correspond to the chemical elements associated with the one or more
10 game pieces.

40. Method according to claim 39, wherein the plurality of game pieces includes
number game pieces comprising a number.
15
41. Method according to claim 39 or 40, further comprising equally distributing the

game pieces to the game players for the start of the game.

42. Method according to claim 40, further comprising distributing a pre-determined

20 number of game pieces to the game players for the start of the game.

43. Method according to claim 42, further comprising distributing six element game

pieces and two game number pieces to each of the game players for the start of
the game.

25
44, Method according to any of claims 39 to 43, wherein the chemical elements are
elements of the periodic table; and the array of game cells are arranged

according to the periodic table of chemical elements.

30 45, Method according to any of claims 39 to 43, wherein associating the one or

more game pieces with respective game cells includes placing the one or more
game pieces on a respective game cell.



