A GAME, GAME APPARATUS AND METHOD OF PLAYING A GAME Background and Field of the
Invention 5This invention relates to a game, game apparatus and method, more particularly but not
exclusively, for enhancing knowledge of chemistry. It is important to instil interest in students when
teaching new subjects, especially science subjects WhICh may be regarded as boring by students. If a
student lose 10interest early, it might be difficult for students to have a good understanding of the
subject. It is an objecAds AME) reSMMEI ARTMARATY Bra]deMETHOD gaTre_ AYPR G SaNENethod which
may be used as a pedagogical tool. 15 Summary of the Invention In a first aspect of the invention,
there is provided game apparatus for teachlng chemistry to a number of game players, the game
apparatus co BSREHELUDANS IR chtheameRiiBRe s with at least some of the game pieces being
element game pieces which are assouated with chemical elements; an array of game cells with each
game cell rep Ing.ene of the chemical elements asu stanc enerator for generating a
name of a cheﬁggﬁsﬁﬁ%?gnrceieapﬁ%ﬁ PiRgPWhich are cﬁ‘gﬁ?c%h'ﬁ 6@5)3“ 58 ?ﬁoé%r?@@fﬁgycﬁ%tmlcal
elements. 25 TRESKIFIHEA. é‘@rﬁéhﬁé‘ﬁﬂ@%@é@ﬁ@rﬂé%ﬁh@bﬂnodlc 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.g ;Iﬁ) e h lity ame ieces is configured to be stackable
one on top of gl‘?gth Srg% er'lne&? am('aF1 %é%i%%may e 'EﬁeHﬁWaFHBJr%% SofgfResedciated
chemical elen’ﬁéfﬁ”%ﬁh@ﬁ%dﬁmﬁﬁh@@eﬁ%fﬁ%ﬁ@ pisceenngytincituteatshénz csiusipmbiisef the
associated chpimieat lgment.FyYan furtareach %ftﬁeerﬁ!,em%@@%@ﬁ%ﬁd@@f&ﬁ&%ﬁ%@&%‘om'C
number of the a orflated chemical element. Each of the 35element game pieces may also include an
atomic mass G tHe dssociated chemical element.

It is an object of the present invention to provide a game, game apparatus and method
which may be used as a pedagogical tool.
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.



2 The plurality of game pieces may include number game pieces which have indicia representing a
number. 5Advantageously, the substance group generator is configured also for generating
instructions other than the name of a substance grouping. The instructions may include instructing one
of the game players to exchange some of the game pigces in the player's possession with another
game player. The instructions may also include instructing one of the game players to miss a turn. 10
The substance group generator may comprise a plurality of dices, with at least some faces of each

dice carrying e namaif meg@ménb;éé&lmnﬁ@xgwam&’mjﬁ@@yé&@sf%ﬁ&%% phikg dices
include names of chemical sub%tance groupings which are associated with chemical elements of the
periodic table” P5°THE " CREMILEN SUbstance groupings may be selected from the group consisting of

nonmetals, metals, noble gases, semi-metals, gas and halogen. The faces of one of the dices may

include némeﬁ&fa%lf@geménﬁul?&éa@e%txvg@hg%?@%@ﬁé%% WiRrghemRIcaLEomPQndshich are

formed by combinations of two or more chemical elements of the periodic table. The Chemica
substance grtiiNGORTSMRY dRracHad AT Hlé GHRRSAGHIERHG - A8 BladeionsravAnenes,
alkanes, basimeixidtisqruaad thxdesm2Silhgegane apparedjassnay forther gamprisecgamestand
configured forholding came gl e, plraliv.al aame Pisses, 1hihe RluRll-eloame pieces alsp
includes number game pieces which have indiCia representing a number, then, fie game Stand may
include indicidfishegiRnaPRI3® protR RIAMIE® ARt iWNelement game pieces and a predetermined
number gf number game pieces to be placed on the game stand. In a second aspect of the invention,

et roved S AR Aoy Ul B vl P2 el o peces

with at least some of the gan ieces beingelementga a
chemical elerfrasss efrepak Idinst cwiyinaftfisenamehtimaniepicebsulistitesantdoping. Rueferptayers; 3

the faces of one of the dices include names of chemical substance groupings which are
associated with chemical elements of the periodic table.

15
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;



an array of game cells with each game cell representing one of the chemical 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 5 names for a respective player to determine
whether the player has one or more distributed element game pieces which are chemically associated
with the geneRitéi AnAi@aarrl dekbwitecpRiyeamesoeibtesrdserding onenurthelemenita ateenpieses with

the respective,gamafelisoMlisleREraanapasdadhaich e micsl flements assaciated with, J%'Rgge or
more element game pieces. 10 The plurality of game pieces may be equally distributed to th game
GhAEE il BRA W SR ¢

players; and t Entayaisg WEHISORIE fhiltreShrsisak NHis SRSHIAR game
pieces on thetrséppttive gamhevitelmchSEacHtf thebetententgamepiecssryaydnsiasemmmeer

associated with the.cesresneaging hemical glegaeainwetain de QHQ]E)%?)@ Used o calculate points

awarded to the player for placing the respective element game piece on the respec?R?e %rame cell; the
game ending WHERYRIHRISTEL e flere e ifR gEmehainigakie asrnsiatastméthitipeeavieratass the
highest pointsadrhe, ruhfercasse ciates witodhne2QreouespRPMEbNG SbaBItal AlMaBtdaYhe-aN atomic
number of th [ ical e t. Some qf the element game pieces may he distributed
to the game Sﬁ%ﬁ%@%@%&%@t ggwgzérné%qf§§g%§§§stgc% e(%%@'g? rﬁLe?Be ?%%SBPe%%tS%NWH?}HF
respective celIaRE MBHRAGECH AP MkBI8Cs8me number of game pieces from the plurality of game
pieces tageplenish his game pieces. The plurality of game pieces may include number game pieces

which may h indicia. representing a numbey; and each game player may be distributed with six
element gamﬁﬁ?eB%Jéainaﬂ%aE& ge Bﬁesc@@t’og&aer‘f‘ﬂ?@ygg%{@p%@ﬁé Hh AP PRKSRIrABE ame
pieces may bgasedneycarslltethenpohfittheorieyaveafiizhts tnesptamtenifaheisatrespatdingmember

game piece is;ysed oM RyL 9f 8 shemicalsubstance chemically associated with the generated
name. 4 may take turns to roll at least one of the dices to display the name of the chemical substance

grouping. As an alternative, the players may take turns to roll two dices to display names of 5 different
chemical sub&tadtedjrobpirgsmEhe glayersisms haveyameptionDfasspeatiRgNG WAKE Game
pieces with the re ive-game cells whi r ically assqciated with ejither pame displayed. In a
further aIternatR/e, the plagers may taéﬁe\g?'(‘llﬁéfthg t%lfr}gﬁétﬁlre.ﬂéé(/jig%g1 4] Higplﬁileﬁa}ﬁega[%ﬁn%t?dﬁ?g@ht
chemical subS4AEEGSUPM §aYEREpRIFEINY Iy REEdiMepisoTe0f aavECiation antherespeetyame

pieces with theaipspestivegajamsallsawbicare Qh@ﬂ@cﬁﬂy@§39%i@ée%"@% ofe oLihe, Nahese
displayed. The .faces.oft ne 9f the dice% ma%(ien I%%e%names of ¢ [ [
n

emical substance groupings 15
S BribdlitadiBe PreRREhRStRE #REMTHAl Sebstance

: winner js ayer wh
which are associated with"c e%lqa\ﬁ/e ements of
groupingd arecsglespeaditim ahegeelisieomistingofhrormetatsicmetalsenal¢rgaseseseondmegtals,
gas and halogeRfs-aaaiterative, the faces of one of the dices may include names of chemical

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



90 substances which are associated with chemical compounds which are formed by combinations of
two or more chemical elements of the periodic table. Preferably, the chemical substance groupings are
selected from the group consisting of acids, bases, salts, alkenes, alkanes, basic oxides and acid
oxides. 25The one ore more element game pieces mag/ 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 benegnfigaradrio terstackaduetone=ost W afienotbedispng the oanR RIAYRISCREARKEKG one
game piece ogsbt%g ocfez;%%%%‘ggame 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 elemenixgagheigerswhigl aferssoriajetndth shemica) Bhelemestsiodistiutingat degst some
of the elemen% metpi ces t an mber of game players; providing an array of game cells with each
ehting em'ca?ﬁﬁue %Eﬁ% i2aPSetnents? é(ﬁésréﬁﬂgr}fﬁ%ﬁﬂe‘?P(S'ﬁptﬂié’ﬁﬁeﬁ'la%’ﬂﬁstance

game cellsrepresenting oneo
groupings whiehear® cherniczalyasseckiedithitithsonespfdiie chemicalatiemdnts; arel ifhendaatiynore of

the distributed:gl@msRi(dae riesesatefhnaysally associated with the generated name, associating
the one or more game pieces on the respective game cells which 5correspond to the chemical

elements associated with the one or more game pieces. The plurality of game pieces may include

number gamelpiedesteasisiaiye, tenbleysThenayethios tiay furtbietmemprise adistripting=atthe game
pieces tq the gameplayers-fonine startof the g@m A analte ative, the method may comprise
distributing a 10pre-determined number o#ga e p%é@%'toﬁﬁée é% %rsplé?/@f:}fg\r/efhg%tgﬁﬁgpthoeg game.
The method nFEyFERHES BIRpPise@istrisaiiey Rikceremiht thamesnectseasaneo agiimavhishisee pieces

to each of the gameplayess tenddestadef hengammetidigslemical elements may be elements of
the periodic table; and the array of game cells may be arranged according to the periodic table of
chemical elements. Associating the one or more game pieces with respective game cells may include
placing the onEhér farsie ¢fapie pieties dnas regpeibrledgarmmeelbf2¢hkrsimlisubetamgr epiaipiidbat the

fealures for onmagPars mesalRepaARRiahiedEbRoierAsRe e RER IBbRessIRlion §f the
g chemical substance groupings are selected from the group consisting of non-metals,

metals, noble gases, semi-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. Preferably, 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



An embodiment of the invention will now be described, by way of example, with reference to the
accompanying drawings in which, 30Figure 1 is a plan view of a game apparatus comprising a game
board having a an array of game cetls arranged according to the periodic table according to a
preferred embodiment of the present invention but Witp 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 elenwentsicd! therpentsdgstaie|B5-igune Bahmisrexainplbstaf gagneupiege svbredavdth the
game board of flghs Al ATESIRIG fIEBROL AMEdliRaRs. Ad PUber game plgges: ©

Figures 3a and 3b are close up views of one of the element game pieces and one of the number game
pieces of Figufstbutedi§lemamt SaBR L SERSRIEIRE NSHY Fsgariatertwtinubeormer atrd gwme board of
Figure 1; SFigeseobiatiig prisiogsfoigues: sateGtesbowrinticie giemob ghihe fareswtthe game dices of
Figure 4; and Ej ) ith. the game board of Figure 1. Detailed
Descriptioéln of%%%géﬁé?ggr?gy E%ﬁﬂ%gﬁ%%ﬁp% \grgrg tggn (')L[Hiatnqgr%?%%arpngéea ap”&?a%%cg?‘the present
invention comprises a game board 100, a substance group generator 200, and a plurality of game

pieces 300 anthis plaues BY gamuThesss g@mmlﬁs@m&é&@mﬁ@e@&é%ﬁfgwﬁ dS@rggematic
a

drawing of thergame tgogrd 109 %th details orrcljitteg) r:gerel t%show an overall layout of the board 100.
The game boardr 108 GBS W3 TRARF SEHibE 03" 109 SPRE fRECR™IA PEraame d2¥6prises
an array of gaigietelrarDef 2beagamgedactorliag ad\efdhmanefrastaraacdreghty seudsuthgmical

clement periogic bl sl inaayogsn) yiersi el B garmiR nficino seigsenia chemical

element 108 from the periodic table. The second main portion is alegend w our coded to

represent the different element categories of the periodic table. 25Figure 2 is a schematic drawing of
the game boafthefEitpeceriayithrtherfrstrandesdisoitaitngisipestionsni 02 piropsiatadwd yamriained

above, the first maig gg&@y&%&p@%gg&(ﬁpﬁﬁ% (‘;&J(Iﬁ%;os%%rg\@ ed according to the eighty seven

chemical elements 108 of the standar e, and the secon en%rr?%ortion 104 comprises the
different element categories 110 such as Alkali metals, Alkaline earth

15 The chemical elements may be elements of the periodic table; and the array of game
cells may be arranged according to the periodic table of chemical elements.
Associating the one 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;



30etc. 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. 7 Game pieces 300 Figure 3 shows
what the game pieces 300 looks like. Each of the game pieces 300 are made of plastic and
substantially square in shape with a raised surface 303 carrying indicia 304 mounted on a base 306.
The base 306 has a square frame (not shown) which is adapted to cooperate with the raised surface
302 of a like game piéger808sattaitteeanse pieces\Z)0may be tatackedon tepref slacbsaiher. The
cooperation b&;ygpmé%m Qr%)[)%g'ggtogg _gig?e and the raised surface of a second game is

such that the raised surface of ﬁ]e second ?am’g%lece is received in the frame of the tobase 306 of the
first game piece. In fARUEHSHPNENRCIRBPE P iRl Sy PlesahQ SiRespised MboNftEaIT e Reatduictions.
A first type of ggone pieces are element game pieces 308 and a second type of game pieces are
number game pieces.310. 15 Each of the element game pieces 308 carries the following indjcia:

a) Name §f element%gﬂrg)%cﬁ%nﬁﬁggﬁngyﬁ%%ﬁé1%f 8¢ %\SJA((?I%?C%U%?B r@i@%oﬁﬁf t?? i€ mass
318 Figure 3@RMg ¢lisse ophitaiedk 8ne of the element game pieces 308 for the chemical element
Sodium 308a and theiage sidhe slementaad is SO HWICh-RAsH G BeRigRLSymbol 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 netdied Dwgotiatohthitee Faseshowmibagime b 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 30used to annotate the number of chemical elements in a chemical compound. In this
embodiment, fhé&@&ETHO ATRAET YU FE%RRAHAED 8f Senmept iy pbessoresafeans that
there are duplieatesosrtipicates Wthe=lereptgarepieces, caldyingdhaisamgshe misadehement,

and 40 of nungggri sgﬁr%gé%?% nﬁ@@gg &Légmgr& a%{og to "five", which also means that one or more

S
number game piec ry th

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 cells 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 metals, Alkaline earth
30 et

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



same number. In general, the proportion of element game pieces verses the number of game pieces
are about 80% to 20%. Substance group generator 200 Randomness and level of difficult of playing
the game apparatus is controlled by the substance group generator 200 and in this embodiment, this is
in the form of a set of three dices 210, 220,230. The three dices 210,220,230 are regular six-sided
dices with each face carrying a name of a chemical substance as shown in Figure 4. 10 Dices 1: Basic
Substance Graapia@Eagsdige groups chemical elements with basic chemical or physical properties
and Figure 5a shows the six chemical substance groups carried by respective faces
15211,212,213,214,215,216 of the first dice 210. The substance groups under this grouping are
provided belovd%b%%%?%ﬁw“@?ér%l&ﬁ}%@ﬁﬁ@él LpEhRetes Wi |¥ribe egBS SgrEsivelgdtuUpS:
Groups ExamplaseNsrelagialsCdddsiDigie s qbiydrogamapeganiVietalsédSadraas E@Qa‘g@,@m Lithium

noble Gages MEAOR duaooLiftim PeBLletld D, AEDERIOLIN, SRR DB ER N7 °9e"
Chlorine, Fluorine, Bromine 20Dices 2: Intermediate S st?kcg; ro%yg%Uére a%ramel? ots OW&B
which is adapted to cooperate with the raised surface 302 of a hke game piece 300 so

that the game pieces 300 may be stacked on top of each other. The cooperation
between the base 306 of a first game piece and the raised surface of a second game is
such that the raised surface of the second game piece is received in the frame of the

10 base 306 of the first game piece.

In this embodiment, there are two types of game pieces 300 with different functions. A

first type of game pieces are element game pieces 308 and a second type of game
pieces 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
c) 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



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 1
Sodium hydroxide, Potassium hydroxide Salt | Sodiurr180hloride, 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 shadthbe appeediapehtal tive pioihetfaces eamethe;sameisubsiarcesarrURRices?3

Advance Subwg%féggggpggaggﬁ 8’(5‘5/% %390@95 groups of compounds with higher chemical

functionality and usually would require players to form more complex compounds. Figure Sc shows the
10substance groups carried by this dice 230. It should be appreciated that the first four faces
231,232,233, b sachcamiesnaaergf@substance group but the fourth and fifth faces 235,236
actually cg’;\rries instructions "Trade" and "Skip". Details of 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 th&’gaaeENTBEsAYS! vl eiTixIkbabR avingtheagetha pdrse v sas vontooiegp byt containing

at least one catheedesble rgsiserBer FSbMWAR BERRSNABodiment, this is in the form of a set of
three dices 210, 220,230. The three dices 210,220,230 are regular six-sided dices with

each face carrying a name of a chemical substance as shown in Figure 4.
10

Dices 1: Basic Substance Grouping

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 chioride, Potassium chioride




Alkanes Saturated hydrogen carbon compounds E.g. Ethane, propane, methane Basic oxides Sodium
oxide, Magnesium oxides, Copper (Il) oxides Acid oxidesCarbon dioxide, sulphur dioxide TradePlayer
can choose to exchange one play chip with the player opposite. SkipPlayer has to skip a turn. 15
Game Play For beginners with limited prior knowledge on Chemistry and periodic table, it is
20suggested that an educator or chemistry teacher follows 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 thngﬁme it di ' vel, . allenge levels.
Players/educator mgf/S) zi:l%y\é% g&%%g El)g\?/%?ec%? %ﬁ%ﬁgﬁﬂ%i%%fﬁlggvﬁg%%%%gof play: 10 a) Mode of
AN eH

drawing game?pieees 2602l dnmadgtiBe e B¢ dleesoateo dablep of the
Players/educatees rrayycheesent @ubusingeaifiaap.one or combination of these different Smodes to suit
the players needs in the game play. However, once the mode(s) is selected, the players have to follow

the modes throughout the game and no change is allowed. The following are the steps and game play
rules: Dices 3: Advance Substance Grouping

This dice 230 has groups of compounds with higher chemical functionality and usually
would require players to form more complex compounds. Figure 5¢ shows the

10 substance groups carried by this dice 230. It should be appreciated that the first four
faces 231,232,233,234 each carries a name of a substance group but the fourth and
fifth faces 235,236 actually carries instructions “Trade” and “Skip”. Details of 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 (l1) 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 follows 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 thelevel of difficulty using the following modes of play:



To begin, the players (or the educator if one is present) decide which mode of drawing the game
pieces 300: a) Mode of drawing game pieces 300 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 avail%JIe 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 drag»én Mgceeag &Mﬁéiﬁéﬁ%@ig}%%ug@&%@%ﬁﬁﬁ?etﬁ%;%mgl_ete the 25game and the

players should not review the cont e game pieces w ey have to the other players. If all
players agree, th® pMyeRears @de?&?%@%@vgéoo?@échange game pieces but in this preferred
embodiment, only two exchanges are allowed and each exchange is 30limited to a maximum of five
game pieces Plryes/gdocattie mhempecdrpraysingritisithecyamerpidteiprodiéheseltifieredtand
places them faggdlown fprexehangs nithdhe rams-AEmber 9bRReeSINID dolayaray Ris/her right.
Needless to say, this may change acc rgi ly.. 11 Thjs mode is recommended for beginner players
with limited pﬁ%ﬁﬁ@ﬁ’e@&%&ﬁ%ﬁ@%ﬁf&fﬂ%@%@?%ﬁéﬁfﬁiﬂaﬁ%’mﬁ%@%ﬁ@ BRsEPBAHIBIK draw in
which all the allaWable game pieces are 5distributed to the game players, the player who successfully

used up all the game pieces by placing them on the game board 100 is declared a winner. How to
place the game pieces 300 on the game board will be elaborated below. II"Stand" draw 10In "stand"

draw, a game' S&IRINIRBIRE NEFIERSBUHEdNS Bl ¥RSier and the game players take turns to draw

the number of game pieces from a pool containing the two hundred game pieces according to game
pieces allocat?cgb%@imqr%%%@@?gr@eoeducator if one is present) decide which mode of drawing

the game pieces 300:

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 a maximum of fivé 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.



Figure 6 is a perspective view of the game stand 400 which has an elongate body 402 15comprising a
base 404 and a support member 406 connected 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 499 is adapted to carry eight game pieces 300.
The support member 406 also includes indicia 408 to inform the game players the number 900f
number gamelpiecesddlis wedrtieendatbior begizme ptaemseniie (eSS ieckied et iorthis
embodiment, twonuMsT9amS pisces 10 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 25stand 400. If a
player draws more than two number game pieces 310, the player has to return the extra number
pieces back irfto the theqlamel woratinore ol ki dranfor eleicteall ganeieces;30B pikewiass if a player

craws mare g g AR game picees 08 L2 Pl AS QAR RIS, SYa slement game

pieces 308 back into the pool and continue to draw for num e gam &tarts when all

er piec
players have Bix&RMeRPGaN BB QB aamg Wﬁd%&%{%@ﬁiéé@§®mﬁow tpHigerdring mode
is recommendgthiopialeye B ivith thighemisnevaledgiet be cheoistist3kand. the periodic table. 12 During a
turn, when a player used up a certain number of game pieces during the game play, the player
replenishes the same number of pieces from the pool to continue the game. 5 To win the game based
on "stand" draw iy Whic‘fﬁtéa@h%%/er starts the game with six element game pieces 308 and two
number game pieces 310, each player needs to record number of points based on the chemical

substand@ forthetfasif ttisayamn e dvariarcooahdldaiiifeisisnhddsihie eatiopime thamditieastrpoints when

all the game pieger18ROQAE Blacrd w8 Hissams Baar Joo.eralkias Bl drrideogad the

game. This ww bg fugther described belg.w. .
undred game pieces according to game pieces allocated on the game stand 400.

Figure 6 is a perspective view of the game stand 400 which has an elongate body 402

15 comprising a base 404 and a support member 406 connected 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.



With the mode of drawing decided, the players next decide on the number of game dices to use since
this determines the difficulty of the game play. 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, 2(1the 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. I)One dice play mode 25In this mode, the players select one dice from the

three dices 210,428 280ossiart sha-game elayp Bhismiay et isresameeded iarpiayers who have
decided using the "bulk %r)aw" to distribut?}%” he %?%ne E{ieces 300. 30 Table 1 below is a useful guide
SPdita SRR

for the player§70l°et SPIBYGLLRRENR BREARRE IO EHERIMOVIR EPSHRLS be
allowed to switehgmnzedifferent 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 35hav ood understanding of the chemical substances from the basic substance 13 group

a
(i.e. the first d @e@%&%ﬁ%&%ﬁg B8 fStANthe @HBs pBicdiRg CheipeR s ilstan cesemiftesiame board
100, then the elelmeataamay swggeiidaus b e saoend aice 22f:todincrease theydiffiselty :d able 1

Groups Difficply Ryign KBovapaef S USRI 8998 e mical substance formed on the game board
100 and a winner is the player who has the highest points when all the game pieces
10 300 are placed on the game board 100 or all the players decide to end the game. This
will be further described below.

With the mode of drawing decided, the players next decide on the number of game
dices to use since 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.

) One dice play mode.

25 Inthis 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



required Level*

Substance Groups

13

Dice 1: Beginner to Periodic table Level | Basic Easy grouping. Knowledge and

group (i.e. the first dice 210) and are able to form the corresponding chemical

substances on the game board 100, then the educator may suggest to use the second

dice 220 to increase the difficulty.

Intermediate

rules and

Table 1
Groups Difficulty Prior knowledge Skill/Knowledge
required Level”
Dice 1: Beginner to ¢ Periodic table e Levell
Basic Easy grouping. e Knowledge and
Substance e Metals and Non- Recall
Groups metals.
e Arrangement of
elements.
Dice 2: Intermediate e Periodic table o Levellltolll

¢ Comprehension

e Oxides

Substance valence theory. and application
Group e Acids, Base and

Salt functions

and properties.
Dice 3: Intermediate to | ¢ Periodic table o Levellltolll
Advance High rules and e Comprehension
Substance valence theory. and application
Groups e Hydrocarbons.

*Adopted from Bloom’s Taxonomy of learning in action.

ih 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.



Metals and Non metals. Recall Arrangement of elements. Dice 2: Intermediate Periodic table
Level Il to lll Intermediate Substance rules and valence theory.

14

Just like the earlier play mode, the players select the difficulty level using one of the
selected two-dice play modes and players are allowed to switch to either a higher
difficulty level or a lower difficulty level depending on which combination of two dices
210,220,230 is selected. Table 2 shows the different difficulty levels.

Table 2
Second Dice
First Dice Dice 1: Basic Groups | Dice 2: Intermediate Dice 3: Advance
Group Groups
Dice 1. Basic e Dice 1(210)+ Dice 2 | e Dice 1 (210) +
Substance (220) Dice 3 (230)
Groups e FEasyto e Intermediate
Intermediate ievel. to Advance.
e Basic chemical and e Functional.
physical properties of chemical
elements and compounds
periodic table. (acids, bases
Functional chemical and salts)
compounds (acids, e  Complex
bases and salts) chemical -
compounds
such as oxides
and
~ hydrocarbons.
Dice 2: e Dice 2 (220) +
Intermediate Dice 3 (230)
Substance i« Advance level.
Groups e Functional
chemical
compounds
(acids, bases
and salts)
| » Complex
chemical
compounds




Comprehension and application Group Acids, Base and  Salt fqnctions and properties. Dice 3:
Intermediate to Periodic table Level Il to Ill Advance Substance High

10

15

20

25

15

such as oxides

and
hydrocarbons.
Dice 3: Advance
Substance
Groups

In this two-dice play mode, the players are at a higher level of learning compared with
the one dices play mode since skills such as synthesis and evaluation are required. In
this 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.

) Three-dice play mode

In this play mode, the players use all the three dices 210,220,230 available for the
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 enhénce their

knowledge.
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.

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.

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



rules and valence theory. Comprehension and application Groups Hydrocarbons. Oxides
*Adopted from Bloom's Taxonomy of learning in action. 1) Two-dice play mode In this play mode,
the players select two dices from the three dices 210,220,230 and tOuse the selected two dices
throughout the game. This play mode is recommendeg for player using either the "bulk draw" or "stand
draw" 14 Just like the earlier play mode, the players select the difficulty level using one of the selected

two-dice play/MmBdearshl pral/éeydravalksoisgddsuae iletiaey’ dchitigtab di¢fitl iyameapioreslower

difficulty levelslepansing onsvnicipeomiination-pidwa dicas 2HR20<30ds selected. Table 2 shows
the different difficulty levels. Table 2

10

15

20

25

30
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Thus, the game starts with the four players A, B, C, D taking turns to draw ten game
pieées each until all the two hundred game pieces are distributed. Assuming that player
A is the first to start the game, the player takes the dice 210 and rolls the dice.
Assuming 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 game pieces to see if he has any metal
elements to place on the game board 100.

For example, the player has the element game piece “Sodium” which is a type of metal,
the player places this on the corresponding game cell 106 or location of the periodic
table on the game board 100 and the turn goes to the next player, player B. The player
B takes the dice 210 and throws it and the face 211 carrying “Non-metals” is generated
from the dice 210. The player B then searches for any non-metal element game piece
in his possession. If the player B does not have any such element 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
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
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




In this two-dice play mode, the players are at a higher level of learning compared with the one dices
play mode since skills such as synthesis and evaluation are required. In this play mode, the players
have to decide which of the grouping shown should be 5chosen to form corresponding chemical
substances under that grouping to be advantages to tlhlelr playing situation to win the game.
[I)Three-dice play mode In this play mode, the players use all the three dices 210.220,230 available
for the togamé$ERNIMICREVEE, By DI/ 8RS dag fdioetina gente qilece systenhinatiendhiteplaygtmode is
selected. Thigise g@@@ym,@@@@@kﬂ@aﬂ@%pm%gwgw in this play mode, which is the
most difficult, the players should persevere to enhance their knowledge. 15This play mode is
recommended for players using the "stand draw". This dice play mode offers the most variety to the
game and is suit omzthe g ame bjased on the one-dice
or two-dige play nf awle QAL this play mode, the
players are at a higher level of learning than the one-dice play mode since Skl||S such as synthesis and
evaluation are required. Just like the two-dice play mode, the players have to decide which of the
grouping shoWhwshthddbgeart®sen todapticerragpenditigrehem Wﬁb%ﬂ%&mg&ém gouping to
be advantage ir itati 9959? the cam ith the drawmg mode
and the numb%%%%?ceeﬁgﬁlgd%ﬁe%ldeﬂ tﬁiqﬁlayers %fgeg ?EGZS( Bzﬁ)u% he‘?%}ét\ér%n $E s
embodiment, RgessWfne that there are four players 16 A,B,C and D and they have decided to use
"bulk draw" to distribute th -? » play mode is selected based on the
first dice 210. Thus, the gan C, D taking turns to draw ten game
5pieces each until all the two hundred game pieces are distributed. Assuming that player A is the first
to start the game, the player takes the dice 210 and rolls the dice. Assuming that the dice 210 shows

Metal which isfeasrigslenshesreasdvacerdlab®@ihehen 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



dice 210, then player A needs to check his game pieces to see if he has any metal elements to place
on the game board 100. 10 For example, the player has the element game piece "Sodium" which is a
type of metal, the player places this on the corresponding game cell 106 or location of the periodic
table on the game board 100 and the turn goes to thelQext player, player B. The player B takes the
dice 210 and throws it and the face 211 carrying "Non-metals" is generated 15from the dice 210. The
player B then searches for any non-metal element game piece in his possession. If the player B does
not have any syg %WW%E?W%%@%}@%@@lmﬁ%%%%%%&@yer C. For this embodiment,
the player B has the element game piece for "Oxygen™ an s, he places the game piece on the
corresponding game cell 106 on the periodic table of the game board 100. 20 The turn passes to
player C and assuming that after rolling t ’Zlozthe , needs to find "Metal" element to
place on the game board. If the player C the el me 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 B A8 BRECDE SR FRMiHsRE S IBRSHRisEa NBjcomEspprddptiie priverdlaid’C,D
completes plaginigpritaisigaaepisiees on thegargpboaith PwheisHestogathhswignepand the
game ends. As explained above, the players are allowed to change the play mode by using more -
30dices, and let's assume that the players decide to switch to the two-dice play mode half way through
the game usirg 'BidXiPa anitee asitedriesss B0 tasssammpadiat it is ptajered sorthe ahay ¢heoroll of

the two dices 23320 6ligmiay pizddeial &kin hdW the displayed game pieces are chemically

associated with the names of the substance groups on the dice 210,220,230 (if one

14

dice play mode is chosen). This allows the players (or educator) to verify the accuracy
and also promote discussion and learning between the players. The other players may
disagree with substance (compound or chemical element) formed with valid reasons

15 and the discussion between players promotes a better understanding of the chemistry
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,

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:



Assuming that the player B has the following game pieces (combination of element game pieces and
number game pieces) in his possession: 4 Thus, the player B has two options. A first option is to form
an acid as indicated by the dice 220- Sulphuric acid H2SO4 - on the game board 100 using the
following game pieces 300: 10 If the player B proceeds with this option, then the number game
pieces "2" and "4" are placed back to a pool of numbé?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 S decides depends on the how he wishes to
play the game, In the 0 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®o$taRE JesiniilartethertaarEsireedla) anodd’ Bee pleambladt the toreefdices
210,220,230 digplest tjﬂﬁﬁ@kbi&@é’@d]ﬂ%l@épl%%’ié%@g H@Flﬁ‘ﬁ&'%ﬂé@éﬂ@%ﬁ%&%"P‘B%‘?r%'eces as

above, the pla el actual halsnt ree og) form a 58%1 bstance which is chemically associated with

SO sl o s od %Yé?é IPY(19%% B0 P RN REISIERRer may form

any one of th group names dISp aye
"Sodium Hydroxide, NaOH" using the foIIowmg game pieces: 18 The player may also form Na20

using the follopdaaigRIe HREES of the chemical elements are:
H (Hydrogen) - 1
10 S (Sulphur) -16
0 (Oxygen) —- 8

Total number of points awarded is: [2 x 1(H)] + 16 (S) + [4 x 8(0)] = 50 points.

15 Ifthe player places a game piece for one of the chemical elements on the game board,
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 chemlcal 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



2 Athird option is to simply use the game piece Na to correspond to the name "Metal" and place this
game piece on the corresponding game cell on the game board 100. Prior to placing the game pieces
300 on the game board, it is preferred for the player to iodisplay the game pieces and explain how the
displayed game pieces are chemically associated with the names of the substance groups on the dice
210,220,230 (if one dice play mode is chosen). This a?ows the players (or educator) to verify the
accuracy andratseprainmide, distgssienadingdelgnirith atwebn theyplayteradiise ihelifitayerzveay

disagree with g}&wq&cmpe&aﬂeer eRseRLe Rmanth e i yalf 1ResedRdran S%Eyer who

discussion between players promotes a better understanding of the chemistry subject. '
is being chall&AYERFA5E B8RRI B HERIRE A RaW R Hupe B Slifieulvr dsuetdarderearast wislayers,
and if there isane alternativenrtivératioe plefytemisses afusiay20Whensplaeingtbegame fieseson the

game bogrd,_ thg rchsbglr&ae%yﬁrhﬁfg%erg%mng}eggaﬁ%§gpfﬁaanm% V(\:/glrl,sfoigoeé%r&?gg {R{a I}IJa (sSodium),
the player with the game piece "Na" stacks it on top of the earlier one and'in this way, agsdtiates the
game piece "R FAnRYREIPERLIREREABBIC Yalble. dfieretsdiffiginy devab gimegsiBegiRe the

game board anatitheceelssaisangad aceardingre theogeasiedis taliaalows e playeryipeo-tbyelate
the different elements._into the positions of the periodic table and, helps to understan ﬂ]f eriodic
table. As prev?guwgchipfgfr%aﬁoféé@rﬁa%rg‘ﬁ?é{ﬂlbfto”év?@ %ngglabaﬂdd%wp’e&]tg Winfi ?%Sﬁ% player
who complete§'@is b arrepretiisadistierrat e andifindnamelternative to the bulk draw is the stand draw
in which@ point system is used to determine the winner. The points are based on the atomic numbers

e g e 15 A £ S e e S e 5l B, o
described embodiment, it is suggested to have two hundred pieces of game pieces 300
but this number may be adjusted depending on the number of players etc. Also, the
described embodiment suggests using a set of three dices 200 for generating different

15 chemical groups but the number of dices 200 may be changed accordingly. Also, it is
envisaged that other substance group generators may be used for example, an
electronic generator with a memory storing the names of the substance groups with
different difficulty levels for selection by the game players. When activated, the
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



5number game pieces and the player are then distributed with a same number of game pieces in
return. In this case, the player may have two new number game pieces. The atomic humbers of the
chemical elements are: H (Hydrogen) - 1 10S (Sulphur) -16 0 (Oxygen) -8 Total number of points
awarded is: [2 x 1 (H)] + 16 (S) + [4 x 8(0)]= 50 points, 15If the player places a game piece for one of
the chemical elements on the game board, for examp?e]\, Sodium, then the points earn would be the
based on the atoeni@htmbseeithagelementzedionSaditm, ptageel evenzeints (Rigmicmyaber of

eleven).  Thggame wheral | It the game play and the winner is the
20o0ne with theB high?st%frﬁ%?grgéf poin?%J a%ygggn(é?c?fafgﬁe%&r%éerp%}%%geﬁg) c %1’?)% %’Sﬁ?éua&’é'&?the

described em58HRABARYPEE HHMBRESIARIRIRAPRABIV S8gESsLieCgteomirmite bomsingeptitterns
and rules, as welhasishasattgrsticoss elesentpineptel fenemica\@oupHgs. The chemical
groupings;(as displayed on 95 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 BéRd&!aHg e fiBRciRR Mo piesY Bo BT dRviniagttephiyetisnoohsswvite the

element gamegpiregsdestheu@apeciivarReStARSHEE GaMeROAHEVNGTES ReEOHaPIR: this
enhances the rpé@{ggg' memor a% t le Cljg]?agoene f the ?Ochemical eI%ments of the periodic table and
how the variols chemical elements are grouped ogutHer EaEEa S Hie R BropetiBL PAUIGSFAE may be
used as a bodPoggneenelarely als8 isdemadibea hedegiicadeot¢atentidneedhodnawledge of
students;ih chemistry, as well as motivates enthusiasm of the students in this subject. Through the use
of the bulk dra%N:es ars1d ,graw andé?iﬁergznt 20 modes of pla 7the game allows flexibility for the players
to adjust the dificiity TEvEr ateardiny t HRePAREH & RAJWALIH & RUEN P BrOSks AR i this dtext of
an educational®@rg&nisasenad iatersmely asklesttee diffioidty veldoisthe gameugisgered more
combinations ghiberdaodss elalays Hhit mabemRoriagldoRio s game o s sed adiferent
levels, for exalm le, from lower secondary to the upper secondary or even-post secondary. ith
different diﬁiCLﬁé})qg‘\%ls, the game also cultivates discipline in view of the progressive learning.
Further, the game also enhances students learning of important fundamentals and concepts in

chemistry thrqugih- CRMRERTYRsEMELAGHYEARM 1HR MARREL be apparent to one of ordinary skill

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



10 The described embodiment should not be construed as limitative. For example, in the described
embodiment, it is suggested to have two hundred pieces of game pieces 300 but this number Sy be
adjusted depending on the number of players etc. Also, the described embodiment suggebégs"lljrging a
set of three dices 200 for generating different 15 chemjcal groups but the number of dices 200 may be
changed accordingly. Also, it is envisaged that other substance group generators may be used for
example, an electronic generator with a memory sd«l@ithe names of the substance groups with
different difficulty levels for selection by the game players. When activated, the electronic generator
may then generate a random substance %rou from its memory 20 depending on the selected difficulty

level. Indeed, the ganf SRR Q) HRRY MG TR S 0ch IHIR PSR WRA he/3&hte BRE&FS00

adapted as electronepgameipigmesrisingssociation with an electronic/virtual game board. It may not be

necessary for (he a5 piages 0o heSackaR EQK SAMAIE % 15 IPHRUSIAING Bighs hearing

the same chemical element may be displaced and channelled to a pool o game-pieces to avoid

reuse for a new ganfPPIBELARRMINE R ATROBALRHiRAINFORTBIFAIS 158685 on the same game cell. In

bulk draw, ten gamespiecey aregiraecdlis aeith glayegsequestiadyrbuéthagnunaber vk3theame pieces
drawn may change %@gmg 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 playér HENAGIH YHhREPRIEEY, Qierpiahteoariisnnaay) prebesicalitbubsiendsiayer

drawing five game pigeggingtilradhtbesgaraeipiggessaceigistriiteshAise; ihisceuagestedthatkdor bulk
draw, the game ends 35when 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 21
when all the players agree and the winner is the player who has the least number of game pieces left

or unused. Ingtead of HigenHpRRA0E UAURREISRRS BIRRES: PRIEFHOTRSPONAING OB MRYSSE game

pieces may be used to det rmi?e the winner i.e, the winner is the player whose unused game pieces
provide the lowest p8|ﬁrl]§?r§fsc9, aftfoBGHIAS (}@glf?rib%'&deFHBoaffﬁén?fpﬁﬁfBEe‘éqqévﬂ’i@ &'¢MeBfhation of
elementigame piecescg808iagdmindberigdimtpieoéstEficthelirumber game pieces may not be
necessary. For example, only the element game pieces 308 are used in a basic game in which the
players start to learn about the chemical elements of the periodic table. The described embodiment

proposes usir the §72B18ABA BEOBRCPANRELA HRE oy rovbe RS Ao $3mmpRYS Séfected

chemical elements oprpeaiteaf dheapremeslicctakile may be used as part of the game board 100 depending
on the focus of the learning. 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 claim&t. MOBLLPaDECEPRARLS. aSerrdnehimafiali forheseiihechblisinpiwameimibessofitgame

players, the game appafigtusCanteyisigkable 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 chemical element.
25
6. Game apparatus according to any preceding claim, 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.



5a 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 represgypting pne
of the chemical elements; a substance group generator for generating a name of a chemical
substance 10grouping which are chemically associat?g with some of the chemical elements. 2. Game
apparatus according to claim 1; wherein the chemical elements are elements of the periodic table; and
the array of game cells are arranged 15according to the periodic table of chemical elements. 3. Game

apparatus aceording3a-c4aim dapitdWAGKSIlINE era T ERY, Of SR celliare RERACRA0D Bigame Bpard.

204.Game apparatus according to claim 1 wherein the plurality of game pieces are configured to be
stackable one on to YFarnvtirar ?C@Qﬁ%%ﬁ%ﬁbﬂ%@ﬁaﬁ?gwe %y Brededirig E?QF@IS%HE%% each

of element game pieuesliacludes a chemical name of the associated chemical element. 25 6. Game
apparatug according to any preceding claim, wherein each of the element game pieces includes a
chemical symbol of the associated chemical element. 307.Game apparatus according to any

preceding claiify, whEdTFeaRRAOR e BRI Ama Y eRESRENsIERN wbRRIMUREH B BTEe

associated chemicabetemerhdEame apnptajaztw akeorfdingdosrayhpreesdiogaishayhaegingach of
the 35element game, pieces én%ggasngg @[ ass of the associated chemical element. MCSLLP
23 9. Game apparatus according to any preceding claim, wherein the plurality of game pieces includes
number game pieces which have indicia representing a number.

10 11, Game apparatus according to claim 10, wherein the instructions includes
instructing one of the game players to exchange some of the game pieces in
the player’s possession with another game player.

12. Game apparatus according to claim 10 or 11, wherein the instructions include

15 instructing one of the game players to miss a turn.

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.



5 10. Game apparatus according to any preceding claim, wherein the substance group generator is
configured also for generating instructions other than the name of a substance grouping. 101M(S&kfe
apparatus according to claim 10, wherein the instructions includes instructing one of the game players
to exchange some of the game pieces in the player's.jossession with another game player. 12. Game
apparatus according to claim 10 or 11, wherein the instructions include 15instructing one of the game
players to miss a turn. 13. Game apparatus according to any preceding claim, wherein the substance

group generaigr Cor@griﬁ@%ép@tﬁt@lét)ééﬁd#&ﬁé,tWEH@b%éBmfﬁﬁ$§ﬂ§WH§ Hyjgg,dhe name
alm

of the chemical substtance 8%%@”%720 1|4 .Game apg ratus according to c| 3, wheréin the faces
of one of the dices INGUASS TAEC P ARG PRTISsel Rg BN GIRI R SR8 Sissociated with

chemical elements of the periodic table. 2515.Game apparatus according to claim 14, wherein the

chemicalssubgtance gEavpings-A4e.Slectpal KoM the araep FRESISIPEAEAPRMELALS. dnefals,poble

gases, semi-metals, gas and halogen. 16. Game apparatus according to any of claims 13 to 15,
wherein the faces oF%%eg%ﬁf HEWicES HaE JAS NS SPerbrineaR shisstaiteminghicvaReaséociated
with chemical compeierdsnivbiwhepictmsresd by wenktinations af tiweooimorechesaical sements of the
periodic table. 17. Gggﬁﬁggg{ﬁ%@ agﬁgggitggc}_o claim 16, wherein the chemical substance
35groupings are selected from the group consisting of acids, bases, salts, alkenes, alkanes, basic
oxides and acid oxides. MC S L. L P 24 18. Game apparatus according to any preceding claim,

further comprising aAygameestimtcayfignrechioronglating siamesotiheoplirglity of game pieces. 19.

Game apparatus acgQ Q} ¢ laj , ndent on claim 9, wherein the game stand includes
indicia for specifying agpr@é?grrgﬁg%éﬁﬁrxn%e@%?%?é%agntsagﬁwg ﬁé%gg A E%‘%% SESIREE Bumber of
number game piece§38'0@FRESWBFNRE FEERSIgtgAdVith chemical elements and at least some of

the element game pieces distributed to the game players;
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.



1020.A game played by a number of game players, comprising: a plurality of game pieces with at least
some of the game pieces being element game pieces which are associated with chemical glesigrits
and at least some of the element game pieces distributed to the game players; an array of
game cells with each game cell representing one of tge chemical 15elements; 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 gengjates pia.AldhacaBrER 0 SaRPLEVE,RIAUE eIpINO Wil e, AR Rigver has

one or more distributed’element game pieces w are chemically associated with the generated
name, and if so, the PRERSPRESHE at8STHerbSEEBIEMbIE SRAKINIGaMNEBRICES (Rh wpESRSFERIe game
cells which correspondsriicthelehmmtical elements associated with the one or more element game
pieces. 2§ 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 Dig8ES GIPERE RS pe HRE gdine e clis 230V Al aptecaet dhgimipoahrame,

wherein each of the glgseenbgamrtpiaces inrcludesgamumiigrassagiatadhaihiee samesprreisg
chemical element; WQSSrSE;ﬁ‘aEQ%QgVQbr%E#% ug%d tolecalculaﬁéa Roints awtarded 0 ri%e layer f?ﬁ%glacing the
respective element gAMa PISC 6n B TesPative Game Call tHE Faire ssaliRingt N RIs LR bR layers
agree to end the garsa@menalthearipfraanis thiegsiafemviing Ivhsaliy bighrrsepodoss tMESkEhRBh 2623, A
game acgprding to cladmegiedierein the number associated with the corresponding chemical element
is an atomic number of the corresponding chemical element. 5 24. A game according to claim 20, 22
or 23, wherein some of the element game pieces are distributed to the game players, and when the
game playerszissociat@ane ecenaliegémegiiecs witlerttie tespautbigyceflgdine playes takegiessame
number of game piecerkamdhmnelyialy olgameRiEchy o, sIBI R 109amBaIeeRs Adame

according to claim 24, wherein the plurality of game pieces includes number game pieces Which have
indicia representing &H0MBEYEA Y YR JaMY SIS S BRMiISHEE WirsaSH ok Menggameigreses and
two games pieces to stastdhergagameA 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 associated with the generated
name. 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 claim 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.

35



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 chemicalGsibiskance
grouping. 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 groupig. A game according to claim 27, wherein the
players take turns to roll two dices to display names ot different chemical substance groupings. A
game accordidly to ofa@an2® aatuseing theclpiayeis whescimtbptivayefsakdeciatingtona! dhnemoisgame

pieces with the respestiug gamesalisiuhishAreiiaisalis asaesigiedimia either name displayed.

MCSLLP 26 31. A game according to claim 27, wherein the players take furns to roll three discs to
display names of different chemical substance groupings. 32. A game according to claim 31, wherein
the players hae an Aptiemef sexsdigtity clwnor orevheamie pieceplwithstheaespactivetigame cells

which arg chemically assegiaied it ans oL RNARIES %H'W@?’es%%c@%?%%@%%ﬂé%’?ﬁo&oa%y of

claims 27 to 32, wherein the faces of one of the dices includes names mical substance
groupings which are“HES3cRREaSERMAIT LHERRT Sl ARSStRES Pavetic table. 34. A game according

to claim 33, wherein the chemical substance groupings are selected from the group consisting of

non-metals, metals, pohle, gases, s6 &my'af %?aﬁrﬁg%%Ogs,nwﬁérén%g%a%%%ocg u‘cgs t9:apy of

claims 27 to 32, wherein the faces of one of the dices includes names of chemical ances which
are associated with EK&EHILSILHHPRTRE NHHERBIRS YR PRECBIBRRERD N IhRES Grsarsiateiemical
elementsof the perioglie tAblaic3beldraamediceorsifgde eaig 35, wherein the chemical substance
groupings are selected from the group consisting of acids, bases, salts, alkenes, alkanes, basic oxides
and acid oxides. 2537.A game according to any of claims 20 to 36, wherein the one ore more element
game pieces afe asdo&iaier] WRAHRIr&ssladtivéavhereslidhsyobleiting| thiebstance groupisnaeat game

pieces on a respectiveigameira. #8. M AsARIng MR AMYRIsaRas20 1036, yaeteindhe plurality

of game 30pieces are co fir%éjred 'g) stackable one on top of another, and the game players

b
stacking one game pTeect%SO a%oapn ofh gioﬁﬁg'r game piece if both game pieces are associated with the

same chemical element. 39. Method of playing a chemistry game, the method comprising

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;



35providing a plurality of game pieces with at least some of the game pieces being element game
pieces which are associated with chemical elements; MCS L L. P 27 distributing at least $gmg ppthe
element game pieces to a number of game players; providing an array of game cells with each game
cell representing one of the chemical elements; geneaa]ting a name from chemical substance
groupings which are chemically associated with some of the chemical elements; and if one or more of
the distributed elemelitgantiopieicEssreohenoictily assuerttedmittpibecganesatechbamss, gaseciating
the one or more game,| gegg,es on the respective game cells which correspond to the chemical elements
associated with the one or more 10game pieces. 40. Method according to claim 39, wherein the

plurality of game pieBEY MR A HIMRE rditehliscudtt saphisARa preihiBereIENEng Mesheidte cording
to claim 39 or 40, furthemtzigdeisiagtequally distributing the game pieces to the game players for the

start of the game. 4 Mg@{ﬂ%agqggmggmlaj‘%@ fur mprising distributing a pre-determined
number of game piezges to thé game players for theagtééggg?ﬁ%eggﬁgf) %g.sl\wgt'ﬁoa%%c%re |H8a g claim

42, further comprisingParsiARAiNG!Rie emetnehitpsieepicalselirmans qifidmonsher piscesoloteach of

the game players fordibeiistiest afi dhecgagmend piddedatbos aacaniing o ane PleiRims 381erdd4wherein
the chemical elemeqli%gge %%@C‘fﬁﬁéﬁhtge Qeriodic table: and.the array of game cells are arranged
Ic table of ¢

according to the periodi ica eiaer%rena A EDAE RIS SECORITTRECHNG SPRISiFYS0 1o 43,
wherein associating tHEOneCBeAReRd giantieeprbeaycaitieierspeistivespamntetolighinbiides macimgethe one
or more game piecegamariespective game cell.

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.



