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Learning Science via a science-in-the-making 

process: The design of a game-based learning 

curriculum 
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Introduction 

Learning in the 21st Century 
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2'A81# 7:# @&121)'%'(7)b# *d(1&0%)# 1'# %8".# DFFY-"# /)# 7'61&# M7&,2.# 25(1)51# (2# &1@%5P%91,# %2# %)#
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Theoretical Framework/Design Framework 

Rethinking science education for the 21
st
 century 

V6%'#(2#'61#)%'>&1#7:#25(1)'(:(5#2'>,Ae#V6(81#1'6)79&%@6(5#2'>,(12#7:#256778#25(1)51#(,1)'(:A#
'6%'#072'#2'>,1)'2#W18(131#'6%'#25(1)'(:(5#P)7M81,91#(2#a,(25731&1,b#WA#9&1%'#25(1)'(2'2#2>56#
%2#T1M'7)#%),#+()2'1().#25(1)51#&121%&561&2#*1"9".#]&(31&#1'#%8".)B^^_S#4%A87&.#B^^YS#!%),73%8#
g# $(88M77,.# DFFE-# %&9>1# '6%'# 25(1)'(:(5# P)7M81,91# (2# a57)2'&>5'1,"b# # /)# '61# @&75122# 7:#
P)7M81,91# 57)2'&>5'(7).# 25(1)'(:(5# '617&(12# %&1# 3%8(,%'1,# 3(%# 1\@8%)%'(7).# ,(2@>'1# %),#
%&9>01)'2# %07)9# '61# 25(1)51# 5700>)('(12# W1:7&1# '61A# %&1# 819('(0(`1,# %2# 25(1)'(:(5# :%5'2"##
!%),73%8# %),# $(88M77,# *DFFE-# 2>55()5'8A# 2A)'612(`1# '61# )%'>&1# 7:# 25(1)'(:(5# 2'>,A"# 461A#
%&9>1#'6%'#'61&1#(2#)7#()61&1)'#3%8>1#7:#'&>'6#()#25(1)'(:(5#'617&(12"#!5(1)'(:(5#P)7M81,91#(2#%#
6>0%)#57)2'&>5'(7)"#!()51#25(1)'(:(5#P)7M81,91#(2#57)2'&>5'1,.#'61#3%8(,('A#7:#25(1)51#8(12#()#
'61#,19&11#7:#@1&2>%2(7)")
461# 0%()2'&1%0# 25(1)51# 5>&&(5>8%# %&1# 0%()8A# W>(8'# >@7)# '61# %22>0@'(7)# '6%'# 25(1)'(:(5#

P)7M81,91# (2# ,(25731&1,# %),# 5%)# W1# '&%)20(''1,# '7# 2'>,1)'2# 3(%# ,(,%5'(5# ()2'&>5'(7)# %),#
57)'1)'#,18(31&A"#I(1M()9#25(1)'(:(5#P)7M81,91#%2#57)2'&>5'1,#P)7M81,91#)7'#7)8A#2>9912'2#
%#,(::1&1)'#3(1M#%W7>'# 25(1)51.# W>'# %827#@7()'2# '7# %#@7'1)'(%88A#@&7,>5'(31#@%'6# '7# &13%0@#
25(1)51# 1,>5%'(7)# :7&# '61# DB2'# 51)'>&A# P)7M81,91# ,10%),"# 461# %@@&7%5612# %),# 01'67,2#
25(1)'(2'2# %&1# '&%()1,# '7# 57)2'&>5'# 25(1)'(:(5# P)7M81,91# 267M# '610# '7# W1# P)7M81,91#
@&7,>51&2#%),# ())73%'7&2"#!()51#25(1)'(2'2#,13187@# '61(&#2P(882.#P)7M81,91.# (,1)'('A.#3%8>12#
%),# 1@(2'107879A# *!6%::1&.# DFFY-# '6&7>96# 25(1)'(:(5# ()[>(&(12.# '1%56()9# 2'>,1)'2# '7# ()[>(&1#
25(1)51#0%A#W1#%#@&7,>5'(31#M%A#'7#1)5>8'>&%'1#2'>,1)'2#%2#()'188(91)'#)73(512#*d&7M)#1'#%8".#
B^^C-#M67#81%&)#'7#W1#P)7M81,91#@&7,>51&2#%),#())73%'7&2"#

Scientific inquiry as a 21
st
 century knowledge production skill 

/)# 57)2'&>5'()9# 25(1)'(:(5# P)7M81,91.# 25(1)'(2'2# ,13187@# 2@15(:(5# 579)('(31# '7782# %2# M188# %2#
@6A2(5%8#()2'&>01)'2#'7#:%5(8('%'1#P)7M81,91#57)2'&>5'(7)#@&75122"#/)#'1&02#7:#'61#579)('(31#
'7782.# ()[>(&A# 2P(88# (2# 1221)'(%8# %),# 26%&1,# WA# 25(1)'(2'2"# c%5()9# @&7W810%'(5# 2('>%'(7)2.#
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W%21,#7)#1\(2'1,#P)7M81,91.#57),>5'()9#()312'(9%'(7).#578815'()9#%),#()'1&@&1'()9#,%'%.#%),#
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Challenges of fostering scientific inquiry in the classroom 
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@&%5'(5()9#25(1)'(2'2#*!56M%&'`#g#G&%M:7&,.#DFFh-.#101&912#()#'61#5700>)('(12#7:#@&%5'(5()9#
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61&#%)#()[>(&1&"#=#2('>%'(7)#'6%'#(2#3(1M1,#%2#@&7W810%'(5#:7&#%#5610(2'.#2>56#%2#'61#()5&1%21#
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5610(2'.#6(2#()[>(&A#[>12'(7)#0%A#81%,#6(0#()'7#'&%5()9#G%&W7)1#,(7\(,1#:77'@&()'#()2(,1#'61#
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81%&)()9#(2#07&1#57)'1\'>%8(`1,#%),#10W7,(1,#'6%)#0%)A#'&%,('(7)%8#81%&)()9#01,(%"#46121#
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2('>%'1,#@1&2@15'(31#7:#81%&)()9#*d&7M)#1'#%8".#B^Z^S#K11.#DFF_-#%),#0%A#6%31#'61#@7'1)'(%8#'7#
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Design of the Legends of Alkhimia Learning Program 
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%@@&7%5612#%::7&,#>)([>1#7@@7&'>)('(12#'7#1)9%91#81%&)()9#2'A812#'6%'#,(::1&#:&70#'61#
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5>&&(5>8>0"# 461# !"#"$%&' ()' *+,-./.0# 5>&&(5>8>0# (2# %)# 1(96'?2122(7)# 5610(2'&A# 5>&&(5>8>0#
,12(9)1,# '7# 1)9%91# 2'>,1)'2# ()# 25(1)'(:(5# ()[>(&A"# 461# !"#"$%&' ()' *+,-./.0# 9%01# &1@8%512#
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Situating science learning in science-in-the-making  
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'>&)#()'7#978,.#%85610(2'2#@&7@721,#6A@7'61212.#,12(9)1,#%),#57),>5'1,#1\@1&(01)'2#'7#'12'#
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The Legends of Alkhimia game 
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The Legends of Alkhimia Curriculum  

V6(81#'61#!"#"$%&'()'*+,-./.0#9%01#(2#,12(9)1,#%2#'61#W%5PW7)1#7:#'6(2#81%&)()9#@&79&%0.#'61#
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%88.# '61# ()[>(&A# ()# '61# 9%01# (2# 07&1# 7:# %)# (),(3(,>%8# [>12'# '6%)# 7:# %# 5788%W7&%'(31# 1::7&'#
5&('(5%8#'7#'61#P)7M81,91#@&7,>5'(7)#()#@&7:122(7)%8#25(1)'(:(5#5700>)('(12"##/'#(2#1221)'(%8#'7#
1\'1),# '61(&# ()[>(&A# 1\@1&(1)51# ()# '61# 9%01# ()'7# %5'(3('(12# '6%'# 2>@@7&'# &1:815'(7)# %),#
13%8>%'(7)#7:#'61(&#@1&:7&0%)51#()#9%01"#46(2#W&()92#'61#2157),#(22>1.#M6(56#(2#%827#5&('(5%8#
()# 26%@()9# @8%A1&2i# ()[>(&A# 1\@1&(1)51"# # 467>96# '61# !"#"$%&' ()' *+,-./.0# 9%01# %(02# %'#
,12(9)()9# @8%A1&2i# 1\@1&(1)51# %2# 25(1)51?()?'61?0%P()9# '6&7>96# 25(1)'(:(5# ()[>(&A.# )7'# %88#
@8%A1&2# M(88# @8%A# ()# '61# M%A2# ()'1),1,# WA# '61# 9%01# ,12(9)1&2j%2# %# 25(1)'(:(5# ()[>(&A#
1\@1&(1)51"#46(2#(2#%)#(22>1#57007)#'7#'61#,12(9)#7:#()2'&>5'(7)%8#01,(%#M61'61&#'61#56721)#
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()'1&@&1'1,# ,(::1&1)'8A# WA# &1%,1&2# M67# W&()9# ()# ,(::1&1)'# 1\@1&(1)512.# ,12(&1.# %),# @&(7&#
P)7M81,91# ()'7# '61(&# &1%,()9# 7:# '61# '1\'W77P.# '6>2# 91)1&%'()9# ,(::1&1)'# 01%)()92# '7# '61#
&1%,1&2"# #=5'(3('(12#%:'1&#9%01#@8%A#%&1#0%()8A#,12(9)1,#'7#:%5(8('%'1#@8%A1&2i# ()'1&@&1'%'(7)#
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Pre-game prior knowledge sharing 
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After-game group reflection and whole class discussion 
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Role-playing in the Legends of Alkhimia Curriculum 
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