
Dublin Institute of Technology
ARROW@DIT

Teaching Fellowships Learning,Teaching & Technology Centre

2010

Improving the Undergraduate Laboratory Learning
Experience Through Redesigned Teaching and
Assessment Strategies Integrating Transferable
Skills and Focusing on Feedback.
Julie Dunne
Dublin Institute of Technology, Julie.Dunne@dit.ie

Barry Ryan
Dublin Institute of Technology, barry.ryan@dit.ie

Follow this and additional works at: http://arrow.dit.ie/fellow
Part of the Educational Assessment, Evaluation, and Research Commons

This Article is brought to you for free and open access by the
Learning,Teaching & Technology Centre at ARROW@DIT. It has been
accepted for inclusion in Teaching Fellowships by an authorized
administrator of ARROW@DIT. For more information, please contact
yvonne.desmond@dit.ie, arrow.admin@dit.ie.

Recommended Citation
Dunne, Julie and Ryan, Barry, "Improving the Undergraduate Laboratory Learning Experience Through Redesigned Teaching and
Assessment Strategies Integrating Transferable Skills and Focusing on Feedback." (2010). Teaching Fellowships. Paper 21.
http://arrow.dit.ie/fellow/21

http://arrow.dit.ie?utm_source=arrow.dit.ie%2Ffellow%2F21&utm_medium=PDF&utm_campaign=PDFCoverPages
http://arrow.dit.ie/fellow?utm_source=arrow.dit.ie%2Ffellow%2F21&utm_medium=PDF&utm_campaign=PDFCoverPages
http://arrow.dit.ie/ltc?utm_source=arrow.dit.ie%2Ffellow%2F21&utm_medium=PDF&utm_campaign=PDFCoverPages
http://arrow.dit.ie/fellow?utm_source=arrow.dit.ie%2Ffellow%2F21&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/796?utm_source=arrow.dit.ie%2Ffellow%2F21&utm_medium=PDF&utm_campaign=PDFCoverPages
http://arrow.dit.ie/fellow/21?utm_source=arrow.dit.ie%2Ffellow%2F21&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:yvonne.desmond@dit.ie, arrow.admin@dit.ie


!"#
#

!"#$%&'()*+,-*.(/-$)$0/10+-*203%$0+%$4*2-0$('()*56#-$'-(7-*+,$%1),*
8-/-9')(-/*:-07,'()*0(/*;99-99"-(+*<+$0+-)'-9=*!(+-)$0+'()*

:$0(9>-$03?-*<@'??9*0(/*A%719'()*%(*A--/307@*
#

B1?'-*C1((-*0(/*D0$$4*840(=*
<7,%%?*%>*A%%/*<7'-(7-*0(/*5(&'$%("-(+0?*E-0?+,*

#
$%&'()'*+#,-./012-&&034/'1/0#(&4#5(667187(&34/'1/0#

#
;39+$07+*

9:/*#;6%<0)'#(/=04#'%#/=;6%>0#':0#.(?%6('%67#.0(6&/&@#0A;06/0&)0#B%6#-&406@6(4-('0#*)/0&)0#*'-40&'*C#B%)-*/&@#
/&/'/(..7#%&#B/6*'#(&4#':/64#70(6#)%:%6'*C#':6%-@:#*;0)/B/)#%?<0)'/>0*1#D/6*'.7C#'%# /&)%6;%6('0#&%>0.#'0():/&@#(&4#
(**0**=0&'# =0':%4*C# /&).-4/&@# *'-40&'# .04# .(?%6('%6/0*C# /&E:%-*0# ;6%4-)04# /&*'6-)'/%&(.# >/40%*C# $./)F06* #
(-4/0&)0# 60*;%&*0# 40>/)0*C# (&4# ;60E;6()'/)(.# %&E./&0# =-.'/;.0# ):%/)0# G-0*'/%&&(/60*# HI$JK# (**0**=0&'*1#
L0)%&4.7C# '%# 40>0.%;# '/=0.7# B004?()F# =0):(&/*=*C# /&).-4/&@# ;006# 60>/0MC# '-'%6# B()0E'%EB()0# (&4# (-4/%#
B004?()FC# %&./&0# (-'%=('/)# B004?()FC# (&4# 60;%6'# ):0)F./*'*1# D/&(..7C# '%# /=?04# '6(&*B06(?.0# *F/..*# /&'%# ':0#
.(?%6('%67# /&).-4/&@#@6%-;#M%6FC# )%==-&/)('/%&#*F/..*# HM6/''0&#(&4#%6(.KC#%6@(&/*('/%&# (&4#;6%<0)'#;.(&&/&@C#
:0(.':#(&4#*(B0'7C#(&4#;60;(604&0**#B%6#.(?%6('%6/0*C#B/&(.#70(6#;6%<0)'*#(&4#;.()0=0&'1#
#
N04(@%@/)(.# 0>(.-('/%&# M(*# ':6%-@:# (&%&7=%-*# I$J# (&4# /&40;0&40&'# ()(40=/)# B()/./'('04# 4/*)-**/%&#
B%6-=*1#9:0#=(/&#?0&0B/'*#M060#*'-40&'*#M:%#(60#?0''06#;60;(604C#?%':#B%6#?(*/)#-&406@6(4-('0#.(?%6('%6/0*#
(&4#B%6# /&40;0&40&'#60*0(6):E?(*04# B/&(.#70(6#;6%<0)'*O#)%&'/&-/'7# /&# ':0#40>0.%;=0&'#%B# '6(&*B06(?.0#*F/..*O#
/=;6%>04#(**0**=0&'#G-(./'7#':%-@:#)%&*'6-)'/>0#(./@&=0&'#(&4#(;;6%;6/('0#B004?()FO#(&4#/=;6%>04#*'-40&'#
*('/*B()'/%&# ':6%-@:# 0&@(@0=0&'# (&4# B004?()F1# 9:0# F07# 60)%==0&4('/%&*# (6/*/&@# B6%=# ':/*# *'-47# (60+# '%#
0&)%-6(@0#;60;(604&0**#B%6#;6()'/)(.#*0**/%&*O#:(6&0**/&@#'0):&%.%@7#'%#0&@(@0#*'-40&'*#':6%-@:#/&'060*'/&@#
;60E;6()'/)(.#()'/>/'/0*O#'%#0&)%-6(@0#(&#/=;6%>04#)-.'-60#%B#B004?()FC#/&).-4/&@#=0):(&/*=*#*-):#(*#;%4)(*'*C#
M:/):# (.*%# B004EB%6M(64 O# (&4# '%# 0&)%-6(@0# (# )-.'-60# M:060# >(.-0# /*# (4404# '%# =%4-.0*# ?7# ()'/>0.7#
/&)%6;%6('/&@#'6(&*B06(?.0#*F/..*#/&'%#(..#*'-40&'#()'/>/'/0*#(&4#(**0**=0&'*C#6(':06#':(&#(# ?%.'#%& #(;;6%():1#
#
F-4*G%$/9H#(**0**=0&'C#'6(&*B06(?.0#*F/..*C#B004?()FC#.(?%6('%6/0*#

#
!(+$%/17+'%(*

96(4/'/%&(.#%6#!"#$%&'$()*.(?%6('%67#'0():/&@#=0':%4*C#M:060#*'-40&'*#B%..%M#(#@/>0&#;6%)04-60#'%#
%?'(/&# (# ;60E40'06=/&04# %-')%=0# M/..# (..%M# *'-40&'*# '%# =(&/;-.('0# 0G-/;=0&'C# .0(6&# *'(&4(64#
'0):&/G-0*C#)%..0)'#(&4#/&'06;60'#4('(C#(&4#)%==-&/)('0#':0#B/&4/&@#/&#(#M6/''0&#60;%6'#H50&&0''#(&4#

%B# )6/'/)(.# ':/&F/&@# 60G-/604# B%6# ;06B%6=/&@# ':0# 0A;06/=0&'C# (&4# ':0# )%&*0G-0&'# 400;# .0(6&/&@#
():/0>04#/*#.%MC#(&4#':060#/*#&%#%;;%6'-&/'7#B%6#)60('/>/'7#%6#)%&'0A'-(./*('/%&#HI)2%&&0..
(&4#L0067C#PQQRK1#D-6':06=%60C#':0#0&>/6%&=0&'#60G-/604#B%6#)%E%;06('/>0#.0(6&/&@C#M:/):#60G-/60*#
*'-40&'*# .0(6&/&@# '%@0':06# M/':# ;006# '-'%6/&@C# '%M(64*# (# )%==%&# @%(.C# /*# &%'# B()/./'('04# ?7#
'6(4/'/%&(.#.(?%6('%6/0*#HS/.F*#0'#(.1C#PQQTK1##

U#=%60#/40(.#(;;6%():#/&'0@6('0*#(;;./)('/%&#%B#F&%M.04@0#'%#*%.>0#;6%?.0=*C#@6%-;#M%6FC#(&4#(&#
%;;%6'-&/'7#'%#40*/@&#0A;06/=0&'*C#/&).-4/&@#)%&*/406('/%&#%B#':0#*(B0'7#(*;0)'*#H50&&0''C#L0067#(&4#
L%>0@<(6'%EV/@?06*C#PQQTK1#9:0#@6%-;#M%6F#0.0=0&'#/*#;(6'/)-.(6.7#/=;%6'(&'#&%'#%&.7#/&#60.('/%&#'%#
':0#*%)/%E)%&*'6-)'/>/*'#;06*;0)'/>0#%&#.0(6&/&@C#?-'#(.*%#?0)(-*0#@6%-;#M%6F#;6%?(?.7#)%=0*#).%*06#
':(&#(&7#%':06#*/&@.0#()'/>/'7#/&#;60;(6/&@#*'-40&'*#B%6#0=;.%7=0&'C#(&4#:(*#?00&#:/@:./@:'04#?7#':0#
W5S$#S4-)('/%&#(&4#LF/..*#*-6>07#HI)X(&&C#PQYQK#(*#(#*F/..#M:/):#&004*#'%#?0#40>0.%;04#B-6':06# /&#
':/64#.0>0.#@6(4-('0*1#

mailto:Julie.Dunne@dit.ie
mailto:Barry.Ryan@dit.ie


!"#
#

#
!"#$%&'()*(#+'(,-).'/#(

$%&'#()*+(,-#&.#&')#/%(-&#0)+(#1.'.(&2#+#(),)-%*3),#+--)--4)3&#-&(+&)*0#5+-#%467)4)3&),#/.(#+#8+-%1#
7+8#-9%77-#4.,:7)#&.#-6)1%/%1+770#&+(*)&#&')#6(.87)4#+()+-#./#-1%)3&%/%1#.8-)(;+&%.3#+3,#()6.(&#5(%&%3*#
.;)(#&')#1.:(-)#./#+3#+1+,)4%1#0)+(<#=.#-:66.(&#&'%-#+66(.+1'#&')#4.,:7)#1.3&)3&2#8.&'#7)1&:()#+3,#
7+8.(+&.(02#5+-#(),)-%*3),#&.#8)&&)(#+7%*3#&.#)+1'#.&')(#+3,#+7-.#&.#')76#&')#-&:,)3&#&.# !"#$%&'!% #
&')%(# .53# 7)+(3%3*<# ='%-# (),)-%*3# 67+1),# +# '%*')(# )46'+-%-# .3# 1.3&%3:+7# +--)--4)3&# ./# 7+8#
6()6+(),3)--2# %46(.;),# &')# -&:,)3&-# ()6.(&# 5(%&%3*# -9%77-# &'(.:*'# +# (),:1),# 3:48)(# ./# ()6.(&-#
+11.46+3%),#80#/.(4+&%;)2#1.3-&(:1&%;)#/)),8+19#+3,#/.1:-),#.3#&')#1.(()1&#7+8.(+&.(0#&)1'3%>:)#
5%&'%3#&')#7+8.(+&.(0#)3;%(.34)3&<##

=.# 6()6+()# &')# -&:,)3&-# /.(# &')%(# 7+8.(+&.(0# -)--%.3-# )+1'# -&:,)3&# 5+-# *%;)3# &')# 1.467)&)#
7+8.(+&.(0# 4+3:+7# +&# &')# -&+(&# ./# )+1'# -)4)-&)(<# =')# 4+3:+7# 7%39),# &.# +,,%&%.3+7# ()-.:(1)-2#
%317:,%3*#7+8#%3-&(:1&%.3+7#;%,).-#5'%1'#5)()#6(.,:1),#%3?'.:-)2#+3,#+;+%7+87)#&'(.:*'#()*!"'&$)$+#
&')# @
-'.(&2# *(+,),# 4:7&%67)# 1'.%1)# >:%AA)-# &+(*)&%3*# &')# %46.(&+3&# &').(0# 8)'%3,# &')# :61.4%3*#
7+8.(+&.(0<# =')#BCD#5+-# +:&.4+&%1+770# *(+,),# +3,# 6(.;%,),# %3-&+3&# /)),8+19# &.# &')# -&:,)3&# .3#
)+1'#>:)-&%.3<##

=.#-:66.(&#&')#,);)7.64)3&#./#&')%(#1.44:3%1+&%.3#-9%77-2#&')#-&:,)3&-#%3%&%+770#()6.(&),#%3,%;%,:+770#
.3#-'.(&#,%-&%31&#-)1&%.3-#./#+#&06%1+7#-1%)3&%/%1#()6.(&#+3,#()1)%;),#.3)?&.?.3)#/)),8+19<#E.77.5%3*#
.3#/(.4#&'%-2#-&:,)3&-#5.(9),#%3#-4+77#*(.:6-#&.#6(.,:1)#/.:(#*(.:6#()6.(&-#.;)(#&')#1.:(-)#./#+#FG#
5))9#-)4)-&)(<#H+1'#()6.(&#5+-#*(+,),#80#&')#7)1&:()(#+3,#.3)?&.?*(.:6#/)),8+19#5+-#*%;)3<#=')#
-&:,)3&-#+7-.#+3.304.:-70#6))(#+--)--),#IJKJL#)+1'#.&')( -#1.3&(%8:&%.3#&.#&')#*(.:6#()6.(&<#M6.3#
1.467)&%.3# ./# &')# JKJ# 6(.1)--2# &')# 7)1&:()(# /+1%7%&+&),# +# ,%-1:--%.3# 5'%1'# 5+-# :-),# &.# -:**)-&#
%46(.;)4)3&-# /.(# /:&:()# ()6.(&-<# =.#+7%*3# 7)+(3%3*#.:&1.4)-#+3,# &')#+--)--4)3&#./# 7+8# -9%77-# &')#
-&:,)3&- # 6(+1&%1+72# 6(.87)4# -.7;%3*# +3,# ()6.(&# 5(%&%3*# -9%77-# 5)()# +--)--),# 80# +3# )3,# ./# 0)+(#
7+8.(+&.(0?8+-),#)N+4#5'%1'#%31.(6.(+&),#8.&'#&)1'3%1+7#+3,#1.44:3%1+&%.3#1.46.3)3&-<#

=')# &'%(,# 0)+(# 1.46.3)3&# ./# &'%-# O.%3&# 6(.O)1&# %3;.7;),# &')# ()?-&(:1&:(%3*# ./# E..,# C')4%-&(0#
7+8.(+&.(0#6(+1&%1+7-# +--.1%+&),#5%&'# &5.# ()7+&),#4.,:7)-2#5%&'# &')#+%4#./# +,,%3*# &.# &')# 7)+(3%3*#
.:&1.4)-# ./# &(+,%&%.3+7# 7+8.(+&.(0# &)+1'%3*# 4)&'.,-# &'(.:*'# (),)-%*3%3*# 7)+(3%3*# +1&%;%&%)-2#
%467)4)3&%3*# +66(.6(%+&)# +3,# &%4)70# /)),8+19# 6(.1)--)-2# +3,# %3&)*(+&%3*# &(+3-/)(+87)# -9%77-#
%317:,%3*#*(.:6#5.(9#+3,#6()-)3&+&%.3#-9%77-<#@3#&')#/%(-&#4.,:7)#-&:,)3&-#5.(9),#%3#*(.:6-#&.# (:3 #
&')#6(+1&%1+7#/.(#&')#()-&#./#&')#17+--<#=')#4)&'.,#5+-#6(.;%,),#&.#&')#*(.:62#5'.#&')3#()-)+(1'),#
&')# 3)1)--+(0# &').(0# &.# 6(.;%,)# &')# 6()?6(+1&%1+7# 6()-)3&+&%.3<# =')# *(.:6# 5+-# ()-6.3-%87)# /.(#
7%+%-%3*# 5%&'# &')# &)1'3%1%+3# &.# ()>:%-%&%.3# &')# 3)1)--+(0# 1')4%1+7-# +3,# )>:%64)3&# /.(# &')#
)N6)(%4)3&<#=')0#5)()#+7-.#+11.:3&+87)#/.(#&')#-+/)&0#+-6)1&-<#P3#&')#,+02#&')0#5)()#%3#1'+(*)#./#
.(*+3%-%3*# &')# 7+82# +3,# )N67+%3%3*# &')# &').(02# &')#4)&'.,2# +3,# +/&)(5+(,-2# &')# 1+71:7+&%.3-<# =')#
6(.1)--#5+-#()6)+&),#%3#&')#-)1.3,#4.,:7)Q#'.5);)(#&')#*(.:6#5+-#+7-.#()>:%(),#&.#,);%-)#%&-#.53#
)N6)(%4)3&2# +3,# %&-#4)48)(-#5)()# *:%,),# &'(.:*'# -:%&+87)# 7%&)(+&:()# &.#+%,# &'%-# 6(.1)--<# @3# 8.&'#
4.,:7)-2#+3.304.:-#6))(#4+(9%3*#./#*(.:6#4)48)(-#5+-#+#1.46.3)3&#./#&')#+--)--4)3&<#

R(.:6#7+8.(+&.(0#()6.(&#-:84%--%.3-#5)()#+#/)+&:()#./#&')-)#4.,:7)-<#$))970#/+1)?&.?/+1)#/)),8+19#
-)--%.3-#+77.5),#()6()-)3&+&%;)-#/(.4#)+1'#*(.:6#&.#6))(#();%)5#+3,#,%-1:--#&')#5(%&&)3#()6.(&-#./#
+77#*(.:6-2#+3,#&.#*)&#)N6)(&#/)),8+19#/(.4#&')#&)+1')(<#J#*)3)(%1#-1(%6&),#-:44+(0#./#&'%-#/)),8+19#
5+-# ()1.(,),# 80# &')# &)+1')(# :-%3*#,'-.!/%0# -./&5+()2# +3,# &')# +:,%.# 6.,1+-&-#4+,)# +;+%7+87)# &.#

12='%-#5+-#:-),#%3#6()6+(+&%.3#./#+#/%3+7#%3,%;%,:+7#
7+8# ()6.(&<# =')# +--)--4)3&# +7-.# %317:,),# +# *(.:6# -1%)3&%/%1# 6.-&)(# *(.:6<# J# &5.?'.:(# /)),8+19#
-)--%.3# %31.(6.(+&%3*# 6))(# +3,# &)+1')(# /)),8+19# .3# ,(+/&# 6.-&)(-# 5+-# .(*+3%-),# +')+,# ./# /%3+7#
-:84%--%.3-<#



!"#
#

!"#$%&'(%)*+,-."/,$%

$%&# '()# *+# ,%(-# .*(/,# 01*.&2,# 3'-# ,*# )'4()(-&# ,%&# 5&'1/(/6# '--*2(',&7# 3(,%# 8/7&161'78',&#
5'9*1',*1(&-# +*1# +(1-,#'/7# ,%(17#:&'1# -,87&/,-#9:# 1&7&-(6/(/6#'/7#'5(6/(/6#'--&--)&/,#'/7# ,&'2%(/6#
-,1',&6(&-;# 7&<(-(/6#'/7# ()05&)&/,(/6#'001*01(',&#'/7# ,()&5:# +&&79'2=#01*2&--&-;# '/7# (/,&61',(/6#
,1'/-+&1'95&#-=(55-#',#=&:#-,'6&-#(/#,%&#2811(2858)>#$%&#-,87&/,#61*80-#3&1&#-&5&2,&7#9'-&7#*/#,%&(1#
0'1,(2(0',(*/#(/#-8(,'95&#)*785&-#5&2,81&7#',#?895(/#@/-,(,8,&#*+#$&2%/*5*6:;#A2%**5#*+#B**7#A2(&/2&#
'/7#C/<(1*/)&/,'5#D&'5,%>#$%&#+(1-,#:&'1#2*%*1,#2*/-(-,&7#*+#-,87&/,-#,'=(/6#,%&#+*55*3(/6#)*785&-E#
F'9*1',*1:# $&2%/(G8&-# '/7# H*)08,&1# I005(2',(*/-;# ?@$#J*785&# H*7&E# $BHDKLLM# '/7# B*8/7',(*/#
N16'/(2#H%&)(-,1:;#?@$#J*785&#H*7&E#$BHDKLLO>#$%&#,%(17#:&'1#61*80#2*)01(-&7#*+#-,87&/,-#,'5=(/6#
B**7#H%&)(-,1:#@#'/7#@@;#?@$#J*785&#H*7&E#$BHDOLKKPKQ!

$%&#'()#*+#,%(-#01*.&2,#3*857#9&#'2%(&<&7#,%1*86%#,%&#+*55*3(/6#*9.&2,(<&-E#

)*+,-."/,%)',0%@/2*10*1',(*/#*+#$1'/-+&1'95&#A=(55-%
1"2$.%3,&2% 45"2(%3,&2%
5'9*1',*1:#01&0'1',(*/#R<(7&*#S#JHTU# ,&')#3*1=%
-2(&/,(+(2#*9-&1<',(*/% 2*))8/(2',(*/%
,&2%/(2'5#)'/(085',(*/% 01*.&2,#05'//(/6%
-2(&/,(+(2#1&0*1,(/6P31(,(/6# 01&0'1&7/&--#+*1#+(/'5#:&'1#01*.&2,%
5'9*1',*1:#-'+&,:# &)05*:)&/,#01&0'1',(*/%
%
)*+,-."/,%4670%V&7&-(6/(/6#I--&--)&/,#W1'2,(2&-%
1"2$.%3,&2% 45"2(%3,&2%
01&X01'2,(2'5#*/X5(/&#'--&--)&/,% -,87&/,#5&7#5'9*1',*1:#01'2,(2'5-%
%
)*+,-."/,%452,,0%B*28-#*/#B&&79'2=%
1"2$.%3,&2% 45"2(%3,&2%
0&&1#+&&79'2=% 0&&1#+&&79'2=%
,8,*1#+&&79'2=# ,8,*1#+&&79'2=#
*/X5(/&;#(/-,'/,'/&*8-#+&&79'2=# '87(*#+&&79'2=#
%
89##&2:%7;%<&"'%1"'("'=$%

1"2$.%3,&2%>279?%

"#$%&#'%&(!)&*+#&#',%-#
$%&# )'(/# 0810*-&# *+# ,%&# */X5(/&# )85,(05&# 2%*(2&# G8(YY&-# 3'-# ,*# 01&0'1&# ,%&# -,87&/,-# +*1# ,%&#
802*)(/6# 5'9*1',*1:# -&--(*/># $%&# -,87&/,-# 0'1,(2(0',&7# +855:# 3(,%# ,%&# */X5(/&# G8(YY&-# RKLLZ#
2*)05&,&7# ',# 5&'-,# "# *8,# *+# ,%&# KL# G8(YY&-U># $%&# <'-,# )'.*1(,:# *+# ,%&# -,87&/,-;# [!Z# '/7# [KZ#
1&-0&2,(<&5:;#+&5,#,%&#G8(YY&-#3&1&#8-&1#+1(&/75:#'/7#6'<&#,%&)#&/*86%#,()&#,*#2*)05&,&>#N+#,%*-&#
-81<&:&7# MMZ# +&5,# 9&,,&1#01&0'1&7# +*1# ,%&# 802*)(/6# 5'9*1',*1:# '+,&1# 2*)05&,(/6# ,%&# G8(Y;# /*,(/6#
,%',#,%&:#+&5,#)*1&#+')(5('1#3(,%#,%&#5'9#R&G8(0)&/,;#2*/2&0,-;#'()-;#&,2>U#'+,&1#2*)0&,(/6#,%&#JHT#
'/7#,%',#,%(-#%&50&7#1&)*<&#'/4(&,:#+1*)#2*)(/6#(/,*#,%&#5'9>#

A,87&/,#*0(/(*/#+1*)#,%&#&<'58',(*/#+*18)#6'<&#+81,%&1#(/-(6%,#(/,*#,%&#0*--(95&#1&'-*/#9&%(/7#3%:#
'5)*-,# */&# G8'1,&1# *+# -,87&/,-;# '+,&1# &/6'6(/6#3(,%# ,%&# 5'9#)'/8'5# '/7#G8(Y;# 7(7# /*,# +&&5# 9&,,&1#
01&0'1&7#+*1#,%&# 5'9>#$%&#)'(/#01*95&)#&<(7&/2&7#3'-#-2(&/,(+(2#2'5285',(*/# #,%&#6&/&1'5#-,87&/,#
2*/-&/-8-#9&(/6# .*#/**0!0,1*!2*!2*&*!'3&%2-!,-!#'!'3*!4**+!*-4 >#



!"#
#

$%&'()%*#+(,%#-.%/01%('#%.#2(1'#%3(#-1)&1,#4(+.2(#5./)5#/)%.#%3(#,146# !"#$%&#$'()*$+(,"-(.$/0(&%(
7%3(#,14#-1)&1,81( &% 9#
:)'((';#/+#%3(2(#<1*#).#=>?#1**.@/1%('#</%3#%3(#,14#-1)&1,#%3(#*%&'()%*# )"-20(*/3$(4-'%('5&##$0(
"3$.(%*$(2/6(#/+-/2 #1*#</%3#.%3(2#,14#41*('#-.'&,(*9#A3(#2('&@('#)&-4(2#.+#2(B.2%*#B(2#*(-(*%(2#
<1*#1,*.#B.B&,12#</%3#*%&'()%*C#.)(#*%&'()%#).%('#%31%# &%('"-+0'(2&5$()$(/.$(2/7,1(6-%(&%'(/8%-/22,(
+"%9 #1)'#%31%#+(<(2#2(B.2%*#-(1)#%31%# %*$(2$8%-.$.'(*/3$(#".$(%&#$(%"(:"(%*."-:*#7%3(#,14#2(B.2%8#
)&%*(,"- 9#$%&'()%*#1,*.#()515('#-.2(#</%3#%3(#/)D3.&*(#B2.'&@('#,14.21%.2E#0/'(.*#%31)#</%3#%3(#
,14#-1)&1,#1*#1#-(%3.'#.+#B2(B121%/.)#+.2#%3(#&B@.-/)5#,14#*(**/.)#FGHI#@.-B12('#%.#JKIL9#

!5&22'(;$3$2"<#$+%#
A3(# *%&'()%# 2(*B.)*(*#<(2(#0(2E#@,(12# %31%# %3(#@.)%()%#.+# %3(#-.'&,(;#1)'# %3(# *M/,,*# %3(E# ,(12)%;#
<(2(#1BB2.B2/1%(#%.#%3(/2#@.&2*(9#N.2#(O1-B,(;#"PI#.+#%3.*(#*&20(E('#@.&,'#*((#%3(#2(,(01)@(#.+#%3(#
%(@3)/Q&(*#%3(E#,(12)%#/)#%3/*#-.'&,(#%.#.%3(2#-.'&,(*#/)#%3(/2#@.&2*(9#N&2%3(2-.2(;#"HI#1)'#"RI#
2(*B(@%/0(,E# +(,%#-.2(# @.)+/'()%# /)# %3(#1BB,/@1%/.)#.+# %3(# *M/,,*# ,(12)%# 1)'# @.,,(@%/.)#'1%1#'&2/)5#1#
%EB/@1,#,149#S(2(#%3(#@2/%/@1,#%(@3)/@1,#*M/,,*#12(#3/53,/53%('#F(959#/)*%2&-()%#@1,/421%/.)#1)'#&*15(L;#/)#
@.)T&)@%/.)#</%3#%21)*+(214,(#*M/,,*#*&@3#1*#'1%1#2(@.2'/)5#1)'#.4*(201%/.)9#

A3(# 1,/5)('# )1%&2(# .+# %3(# -.'&,(# F,(@%&2(*# 1,/5)('# %.# ,14*# 1)'# *&4*(Q&()%,E# %3(# 2(1,# <.2,'#
@.))(@%/.)L#<1*#.4*(20('#4E#UKI#.+#%3(#*%&'()%*9#$%&'()%*#@.--()%('#%31%# %*$(2/6()".5(*$2<$0(
#$(%"(-+0$.'%/+0(%*$(2$8%-.$'(/+0(3&'/(3$.'/ #1)'# =(8"-20('$$(%*$(/<<2&8/%&"+(">('"#$(">(%*$(2/6'(&+(
%*$(.$/2()".20 9#$%&'()%*#<(2(#@.-+.2%14,(#<.2M/)5#/)'/0/'&1,,E#.2#/)#52.&B*;#1,%3.&53#/)/%/1,,E#52.&B#
<.2M#<1*#2(*/*%('#4E#%3(#*%&'()%*C# ?$(0&0(+"%(5+")()*/%(%"(0"1()$(*/0(+$3$.()".5$0(&+(:."-<'(
%*&'('&7$(6$>".$(@@@()$()$.$("-%(">("-.(8"#>".%(7"+$ 9#$%&'()%*#1BB2(@/1%('#%3(#/-B.2%1)@(#.+#52.&B#
<.2M;#).%/)5#%31%# ?
)&%*(&%(+") 9#

A$<".%(?.&%&+:#
:)# %3(# -.'&,(# 2('(*/5)# %3(# )&-4(2# .+# 2(B.2%*# <1*# 2('&@('# +2.-# %<(,0(# %.# +.&2# B(2# *(-(*%(29#
V0(21,,# %3(#-.'&,(# *@.2(*# /-B2.0('#-.'(*%,E# FJI# +.2# $(-(*%(2# .)(# 1)'# "I# +.2# $(-(*%(2# %<.L#
@.-B12('# %.# %3(# E(12# B2(0/.&*# %.# %3(# -.'&,(# 2('(*/5)9# $%&'()%*# .4*(20('# %3(# 4()(+/%# .+# B((2#
/)0.,0(-()%#FUHI#B(2@(/0('#4()(+/%#.+#<.2M/)5#</%3#B((2*L#<3/@3#1,-.*%#-1%@3('#%3(#@.)+/'()@(#.+#
%3(# *%&'()%# /)# B2.'&@/)5# 1# 5..'# Q&1,/%E# *@/()%/+/@# 2(B.2%# FG"IL9# $%&'()%*# ).%('# %3(# ,(@%&2(2#
+1@/,/%1%('#+(('41@M#*(**/.)#1*#/-B.2%1)%6# =(2$/.+%()*/%(=(*/0(%"(0"(%"(&#<."3$(#,('$8%&"+(">(.$<".%(
>."#(0&'8-''&+:(.$<".%'().&%%$+(6,(#,(:."-<#/%$' #

B$$06/85#
:)012/14,E#%3(#*%&'()%*#<(2(#()@.&215('#4E#2(@(/0/)5#+(('41@M9#A3(#01*%#-1T.2/%E#.+#*%&'()%*#F"PI#
1)'#"WIL#+(,%#%31%#%3(#=>?#.)D,/)(#+(('41@M#<1*#3(,B+&,;#1)'#/-B2.0('#%3(/2#&)'(2*%1)'/)5#(0()#/+#

>$$06/85#)/'(.$/22,(*$2<>-21(&%()/'(%*$(6$'%(
</.% #

X,-.*%# 1,,# *%&'()%*# F"HIL# +(,%# %31%# %3(# ,14# 2(B.2%# +(('41@M#<1*# 4()(+/@/1,;# </%3# "UI# .+# *%&'()%*#
@.--()%/)5#%31%#.)(D%.D.)(#.2#*-1,,#52.&B*#<(2(#%3(#4(*%#<1E#%.#5/0(#+(('41@M9#A3(#*%&'()%*#<(2(#
-.%/01%('#4E# %3(# +(('41@M#1)'# %3(/2#B(2@(/0('# /-B2.0(-()%# /)# %3(/2# 2(B.2%D ,"-('$$(
,"-.( #/.5'( .&'$( $3$.,( )$$5( @@@( ,"- .$( /&#&+:( >".( CDECD( &+( ,"-.( 2/'%( "+$( $.-(# "HI# .+#
*%&'()%*# ).%('# %31%# %3(E# %2/('# %.# /-B,(-()%# %3(# +(('41@M# B./)%*# /)# *&4*(Q&()%# 2(B.2%*# 1)'#
@.)*(Q&()%,E# URI# .+# *%&'()%*# ).%('# %31%# %3(/2# *@.2(*# /-B2.0('# .0(2# %3(# @.&2*(# .+# %3(# E(129#
N&2%3(2-.2(;#%3(#-1T.2/%E# FU!IL#.+#*%&'()%*#).%('#%31%# %3(/2# 2(B.2%*# /-B2.0('# /)#.%3(2# ,14#41*('#
-.'&,(*# 1,*.# 1)'# UPI#.+# *%&'()%*# +(,%#-.2(# ()515('#4E# %3(#1,%(2)1%/0(# 1**(**-()%# *%21%(5E# 1)'#
-.'&,(#2('(*/5)9#

#



!"#
#

!"#$%&'()$&*$+,-&

!"#$%&'"#()'*+,-))%*#$.*/"'0#"'.$'%%*&1"*21",*/)#3'4'$5*#$.*6-$#)*7'#"*/"18'35%#
$%&#'&()'*#+,*&-#.)#,*/')0&#.%&#1.2-&3.#&4/&',&35&#67#/')0,-,38#1.2-&3.1#9,.%#.%&#)//)'.23,.7#)(#
/2..,38#.%&# :,.&'+.2'&# ,3.)#5)3.&4.;# ,3#+#12//)'.&-#1&..,38;#.%21#+//:7,38#.%&,'#<3)9:&-8&#.)#-&1,83#
.%&,'# )93# &4/&',*&3.=# >::# 1.2-&3.1# +8'&&-# .%+.# 5%))1,38# .%&,'# )93# &4/&',*&3.# %+-# *+-&# .%&#
:,.&'+.2'&#*)'&#'&:&0+3.#+3-#*&+3,38(2:;#9%,:&#+:*)1.#+::#?@ABC#5)31,-&'&-#.%+.#-&1,83,38#.%&,'#)93#
&4/&',*&3.#*).,0+.&-#.%&*#.)#&38+8&#9,.%#.%&#:,.&'+.2'&=#D.2-&3.1#'&+:,1&-#.%+.#:,.&'+.2'&#*21.#6&#

/')E&5.1;#9%&'&#+-+/.,38#.%&#:,.&'+.2'&#+3-#&4/&',*&3.+:#-&1,83#9,::#6&#.%&#3)'*=#

F0&'+::;#+:*)1.#+::# 1.2-&3.1# ?@ABC#6&:,&0&-#.%&7#9&'&#6&..&'#/'&/+'&-# ()'# (,3+:#7&+'#/')E&5.1;#9,.%#
)3&#1288&1.,38#.%&#&4/&',&35&#9+1# )-,'*#*%5'00-$9*%51$'*51:#".%*&-$#)*;'#"*0"18'35% =#G2'.%&'*)'&;#
.%&#*+E)',.7#)(#1.2-&3.1#6&:,&0&-#.%+.#.%&#/')E&5.#%+1#,35'&+1&-#.%&,'#&*/:)7+6,:,.7#1<,::1;# ,35:2-,38#
.&+*9)'<;#)'8+3,1+.,)3;# 5)**23,5+.,)3#+3-# '&1&+'5%=# H3.&'&1.,38:7;#)3&# 1.2-&3.# 5)**&3.&-# .%+.#
:'*)11,'.*#5*"<$$-$9*5='*)#(*)-,'*-5*:#%*#*81( #9%,:&#+3).%&'#-&15',6&-#%)9#1%&# 5#),'.*#(1<5*5=-%*
41.<)'*-$*4;*-$5'">-':*&1"*:1",*0)#3'4'$5?*@5*4#.'*4'*&'')*)-,'*41"'*1&*#*9"1:$*<0*0'"%1$A*$15*8<%5*
#*%5<.'$5= #I:&+':7;#.%&#1.2-&3.1#5)31,-&'#.%&#&4/&',&35&#.)#6&#*)'&#+2.%&3.,5#+3-#'&:&0+3.#.)#.%&#
9)'</:+5&=#

6''.(#3,#
J&'%+/1#.%&#*)1.#9&:5)*&#+1/&5.#)(#.%&1&#*)-2:&1#(')*#.%&#1.2-&3.#/&'1/&5.,0&#9+1#.%&#/')0,1,)3#
)(# 0+',&-;# .,*&:7# +3-# '&:&0+3.# (&&-6+5<=# >::# 1.2-&3.1# +8'&&-# .%+.# '&(:&5.,38# )3# .%&,'# )93# '&/)'.1;#
'&+-,38#.%&#'&/)'.1#)(#/&&'1#+3-#-,15211,38#.%&*#9,.%#.%&#:&5.2'&'#+.#9&&<:7#(&&-6+5<#1&11,)31#9+1#
+#21&(2:#9+7#.)#:&+'3=#J+'.,52:+':7#1255&11(2:#9+1#.%&#/)-5+1.&-#(&&-6+5<=#$%&#1.2-&3.1#,3#.%,1#1.2-7#
*)1.:7#+8'&&-#?K@BC#.%+.#,.#9+1#21&(2:#,3#/'&/+',38#.%&,'#(,3+:#'&/)'.#9,.%#)3&#5)**&3.,38#

=# $)8&.%&'# 9,.%# .%&# '&/)'.#
5%&5<:,1.;#9%,5%#1.2-&3.1#+:1)#*
.%&'&#+//&+'1#.)#6&#+#()'*#)(# (&&-L()'9+'- # L
'&82:+.,)3;# +3-# .)# -&0&:)/# 8'&+.&'# 1<,::1# ,3# 1&:(L&0+:2+.,)3=# >::# 1.2-&3.1# +8'&&-# .%+.# .%&# (&&-6+5<#
/')0,-&-#9)2:-#%&:/#9,.%# .%&#+11&11*&3.1#+3-# '&/)'.1# ,3#).%&'#*)-2:&1;#9,.%#)3&#1.+.,38# .%+.# @*
=#>'*0 #

B%%'%%4'$5#
F0&'+::# .%&# 1.2-&3.1#9&'&#1+.,1(,&-#9,.%# .%&#+11&11*&3.#)(# .%&#*)-2:&1#23-&'# '&0,&9=#$%&#/)1.&'#
+11&11*&3.# 9+1# 8&3&'+::7# 9&::# '&5&,0&-# ?MKBC# 9,.%# 1.2-&3.1# 5)**&3.,38# .%+.# 5='* 01%5'"* 4#.'*

=#D.2-&3.1#
/+'.,52:+':7#9&:5)*&-# .%&#)//)'.23,.7# .)# '&L126*,.# .%&#8')2/#/)1.&'# ()::)9,38# .%&#/)1.&'# 1&11,)3#
9,.%,3#.9)#9&&<1=#$%,1# ,1# ,3# :,3&#9,.%#6&1.#/'+5.,5&# ,3#+11&11*&3.#+3-#(&&-6+5<#+55)'-,38#.)#N,5):#
+3-#O+5(+':+3&LP,5<#?Q""RC#+3-#S:+5<#+3-#T,::,+*1#?U@@KC;#6).%#1288&1.,38#.%+.#1.2-&3.1#1%)2:-#6&#
+6:&#.)#&38+8&#,3#+5.,0,.,&1#9%,5%#%&:/#.)#5:)1&#.%&#8+/#6&.9&&3#52''&3.#+3-#-&1,'&-#/&'()'*+35&=#
D.2-&3.1#(&:.#
:'))*#$.*-5*:#%*9"'#5*5=#5*:'*915*#*3=#$3'*51*"'%<(4-5*-5 #+3-# -5*:#%*911.*5=#5*%='*V.%&#:&5.2'&'W*

;'#=A*;1<*%=1<).*=#>'*0<5*5=#5*-$ A*(<5*-$%5'#.*%#-.* "-9=5A*1&&*;1<*91*#$.*4#,'*5='*
3=#$9'% =#

C114*&1"*@40"1>'4'$5D*6''.(#3,*+'%%-1$%#
T%,:&#*+37# 1.2-&3.1# ?MXBC# -,-# 6&:,&0&# .%&# 9%):&# 8')2/# 6&3&(,..&-# (')*# +#*&*6&'# +..&3-,38# +#
(&&-6+5<#1&11,)3;#.%&'&#,1#'))*#()'#,*/')0&*&3.#%&'&=#$%&'&#9+1#1)*&#6'&+<-)93#9,.%#/+11,38#)3#
.%&#,3()'*+.,)3#(')*#.%&#1&11,)3#.)#.%&#8')2/#+1#+#9%):&;#+3-#.%,1#9)2:-#3&&-#.)#6&#+--'&11&-#,3#
(2.2'&;#/&'%+/1#67#1.2-&3.1#'&5)'-,38#.%&#*,32.&1#+3-#&*+,:,38#.%&*#.)#.%&,'#8')2/#+3-#.%&#.2.)'=#
#



!"#
#

$%&'&()(*+,#-*./#01-%2#30.4#235#+&-%'#6!789#23-%+32#2302#235#'&-:5;2#30<#(='&->5<#235(&#'&5)5*202(-*#
)?(..),# 1%2# -*# 4%&235&# 5@0=(*02(-*,# 23()# A0)# 15;0%)5# 235/# 5(235&# 45.2# 235/# A5&5# 0.&50</# +--<# 02#
'&5)5*2(*+,#-&#15;0%)5#235/#30<#*-2#0;2%0../#155*#'0&2#-4#235#'&5)5*2(*+#250=B#C*#4%2%&5,#235#.0225&#
;-%.<# 15# (='&->5<# 1/# )%++5)2(*+# 2302# 0..# )2%<5*2)# =%)2# '&5)5*2# 02# .50)2# 0# )=0..# '0&2# -4# 235#
'&5)5*202(-*B#

!"#"$%&'()*+&,-"#(

D5)50&;3#-%2;-=5)#4&-=#23()#'&-:5;2#A(..#15#0''.(;01.5#C*)2(2%25EA(<5#2-#0..#'&0;2(;0.#10)5<#=-<%.5)B#
C*# 1&(54,# 235# 15*54(2)# 2-# 1-23# 235# )2%<5*2# 0*<# 235# 0;0<5=(;# 0&5# )5>5&0.# 4-.<# 0*<# 0&5# )%==0&()5<#
15.-A#0.-*+#A(23#?5/#&5;-==5*<02(-*)#0&()(*+#4&-=#235#'&-:5;2#5>0.%02(-*B#

!"#"$%&'#
"B $2%<5*2)# A3-# 0&5# 15225&# '&5'0&5<F# 1-23# 4-&# 10)(;# %*<5&+&0<%025# .01-&02-&(5)# 0*<# 4-&#

(*<5'5*<5*2#&5)50&;3E10)5<#4(*0.#/50&#'&-:5;2)B#
GB H-*2(*%(2/#(*#235#<5>5.-'=5*2#-4#2&0*)45&01.5#)?(..)#&5)%.2(*+#(*#(*;&50)5<#5='.-/01(.(2/B#
IB C='&->5<#0))5))=5*2#J%0.(2/#23-%+3#;-*)2&%;2(>5#0.(+*=5*2#0*<#0''&-'&(025#455<10;?B#
7B C='&->5<#)2%<5*2#)02()40;2(-*#23&-%+3#5*+0+5=5*2#0*<#455<10;?B#

(")*+",-.."#/0&%-#'#
"B K*;-%&0+5# '&5'0&5<*5))# 4-&# '&0;2(;0.# )5))(-*),# 30&*5))(*+# 25;3*-.-+/# 2-# 5*+0+5# )2%<5*2)#

23&-%+3#(*25&5)2(*+#'&5E'&0;2(;0.#0;2(>(2(5)#)%(25<#2-#.5>5.#0*<#)20+5B#
GB K*;-%&0+5#0*#(='&->5<#;%.2%&5#-4#455<10;?,#(*;.%<(*+#(**->02(>5#455<10;?#=5;30*()=)#)%;3#

0)#'-<;0)2),#A3(;3#0.)-# 455<#4-&A0&< B#
IB K*;-%&0+5#0#;%.2%&5#A35&5#>0.%5#()#0<<5<#2-#=-<%.5)#1/#0;2(>5./#(*;-&'-&02(*+#2&0*)45&01.5#

)?(..)#(*2-#)2%<5*2#0;2(>(2(5)#0*<#0))5))=5*2),#&0235&#230*#0# 1-.2#-* #0''&-0;3B#

.*+*%"(/,%0(

L35#'&-:5;2# ;%&&5*2./# 4-;%)5)#-*# 4(&)2# 0*<# 23(&<# /50&# )2%<5*2)# (*# (*<(>(<%0.#=-<%.5)F# 3-A5>5&# (2# ()#
)5.4E)%)20(*(*+# 0)# (2# ;0*# 15# &-..5<# -%2# 0;&-))# 0..# /50&)# 0*<# 0..# '&0;2(;0../# 10)5<# =-<%.5)# A(23-%2#
4%&235&# &5)-%&;5# &5J%(&5=5*2)B# C2# A(..# 15# '0&2(;%.0&./# 5445;2(>5# (4# 235&5# ()# 0# ;&(2(;0.# =0))# -4# )2044#
5*+0+(*+B# L35# 45..-A)3('# 250=#0&5#0>0(.01.5# 4-&#<();%))(-*#A(23#0..# )2044,# 0*<# (*<55<#30>5#0.&50</#
155*#0''&-0;35<#1/#)2044#(*25&5)25<#(*#0''./(*+#235#=-<5.#2-#235(&#=-<%.5)B#

M%&235&#&5)50&;3#4%*<(*+#2-#)%)20(*#23()#'&-:5;2#A(..#15#)-%+32#23&-%+3N#
 O02(-*0.# P(+(20.# Q50&*(*+# D5)-%&;5)# 6OPQD9# A3(;3# )%''-&2)# &5)50&;3# (*2-# )30&(*+# -4#

<(+(20.R-*.(*5#&5)-%&;5),#A3(;3#A(..#15#+5*5&025<#(*#23()#'&-:5;2#23&-%+3#'&5E'&0;2(;0.#>(<5-)#
0*<#0))-;(025<#D5)'-*<%)#SHT#J%(UU5)F#

 O02(-*0.# V;0<5=/# 4-&# C*25+&02(-*# -4# D5)50&;3,# L50;3(*+# 0*<# Q50&*(*+# 6OVCDLQ9# W&0*2)#
C*(2(02(>5#A3(;3#)%''-&2)#(*25+&02(-*#-4#D5)50&;3,#L50;3(*+#0*<#Q50&*(*+B#

L3()#4%*<(*+#A-%.<#0..-A#235#'&-:5;2#2-#15#4%&235&#<5>5.-'5<,#0*<#'5&=(2#;-..01-&02(-*#A(23#-235&)#
1-23# (*# PCL# 0*<# 5.)5A35&5B# W-(*+# 4-&A0&<,# ;-..01-&02(-*# A(23(*# PCL# ()# (='-&20*2# (*# 235# ->5&0..#
&02(-*0.()02(-*#(*#PCL#)2&%;2%&5),#0*<#5;-*-=/#(*#'&->()(-*#-4#$;(5*;5#<5.(>5&/B#

1&02,34"56"-"2+#(

L35#'&-:5;2#A0)#)%''-&25<#1/#235#QLLH#(*#+5*5&0.#0*<#M(-**%#X5../#)'5;(4(;0../B#
C*)2&%;2(-*0.# >(<5-)# A5&5# '&5'0&5<# (*E3-%)5# A(23# 235# )%''-&2# -4# D-/# S--&5# -4# 235# L5.5=02(;)#
M0;(.(2/,#PCLB#
(



!"#
#

!"#"$"%&"'(

$#%&#'())*+#,-.//0#1232/456278#97:#;<9=8.=9/#>4<-#.7#?@26.08<A&#!"#$%&'#()*
+,%-#'(&)*./012(#3"$#'"+#!* B"&#

C277288$# ,&>&$# ,22<A$# D&%&# 97:# ,432EF9<84G>.EH2<0$# 1&# '"II)+# ;<9=8.=9/# >4<-# .7# J.E@2<# K232/#
?@26.08<A# L:M=98.47&# N7# N&# L./-0# 97:# C&# CA2<0# '2:0+# 4""3$2(#$%*5%(,3/'* #"* 6%21,#"7* 2"/* 8%2&"#"7*
+,%-#'(&)*#"*9#7,%&*./012(#3"&#K47:47O#P4A9/#,4=.28A#4Q#?@26.08<A$#55&#*! (I"&#

C/9=-$#;&#97:#>.//.96$#1#'())*+#R002006278#97:#?/900<446#K29<7.7E&#:''%''-%"(*#"*./012(#3";*!#'(+$#
S S(&#

L./-0$# N&$#D9<-.=$# ,&$# CTM62<$#D&# 97:# ,=@97U2$# ,&# '"II)+# ?4452<98.32# K29<7.7E# 97:# ;22<G8M84<.7E# .7#
J.E@2<#K232/#?@26.08<A&# N7# N&#L./-0#97:#C&#CA2<0# '2:0+# 4""3$2(#$%*5%(,3/'* #"*6%21,#"7*2"/*8%2&"#"7*
+,%-#'(&)*#"*9#7,%&*./012(#3"&#K47:47O#P4A9/#,4=.28A#4Q#?@26.08<A$#55&#(IV (""&#

D=#14772//$#?&$#WX?4774<$#?&#97:#,22<A$#D&%&#'"IIS+#1232/45.7E#;<9=8.=9/#?@26.08<A#,-.//0#HA#D2970#
4Q# ,8M:278G:<.327# ;<4H/26# C902:# K29<7.7E# D.7.G5<4F2=80&# +,%-#'(&)* ./012(#3"* <%'%2&1,* 2"/*
=&21(#1%$#*#'"+$#(VI (V)&#

D=Y977$#%&#'"I(I+#NCL?#L:M=98.47#97:#,-.//0#,M<32A$#NCL?$#W=84H2<#"I(I&#

Z.=4/$#1&#97:#D9=Q9</972G1.=-$#1&#'"IIB+#[4<698.32#R002006278#97:#,2/QG<2EM/982:#K29<7.7EO#R#D4:2/#
97:#,2327#;<.7=.5/20#4Q#Y44:#[22:H9=-#;<9=8.=2&#>(0/#%'*#"*9#7,%&*./012(#3";#V(#'"+$#()) "(*&#

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(


	Dublin Institute of Technology
	ARROW@DIT
	2010

	Improving the Undergraduate Laboratory Learning Experience Through Redesigned Teaching and Assessment Strategies Integrating Transferable Skills and Focusing on Feedback.
	Julie Dunne
	Barry Ryan
	Recommended Citation



