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Introduction
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Purpose and Value of the Study

9%&# ,*1&# *BG&,$.6&# *0# $%.)# )$(5/# .)# $*# 5&$&14."&#C%&$%&1# $%&#:;<=# ,+"# )&16&# +)# +"# &H&,$.6&# $**-# $*#
&"%+",&#,*3".$.6&#+"5#&4*$.*"+-#&"3+3&4&"$#+4*"3#)&".*1)8#9%&#)$(5/#+.4)#$*#+,%.&6&#$%&#0*--*C."3I

J8 Facilitate Meaningful InteractionsI#9%&#:;<=#.)#5&).3"&5#$*#)$.4(-+$&#$*(,%#+"5#)*("52#
71*6.5."3#+#)&")*1/#&D7&1.&",&#$%+$#&",*(1+3&)#)&".*1)#$*#,*""&,$#C.$%#*$%&1)8#9%1*(3%#.$)#()&2#
C&#%*7&#$*#)&&#.",1&+)&5#-&6&-)#*0#!"$&1&)$#+"5#KD,.$&4&"$2#1&L&,$."3#+#31*C."3#+$$1+,$.*"#$*#$%&#
)$.4(-.#+"5#&4*$.*"+-#."$&").$/#71*6.5&5#B/#$%&#5&6.,&8


M8 Enhance Cognitive EngagementI#A/#4&+)(1."3#."5.,+$*1)#)(,%#+)#K"3+3&4&"$2#
N$$&"$.*"2#+"5#:*3".$.6&#=*+52#C&#+.4#$*#+))&))#%*C#5&&7-/#$%&#)&".*1)#.44&1)&#
$%&4)&-6&)#."#:;<=#+,$.6.$.&)#+"5#$%&#4&"$+-#&H*1$#1&'(.1&58


O8 Alleviate Emotional and Cognitive StressI#P1()$1+$.*"2#:*3".$.6&#Q$1&))2#+"5#:*3".$.6&#
R1&))(1&#+1&#,1.$.,+-#."5.,+$*1)#*0#$%&#,%+--&"3&)#0+,&5#B/#7+1$.,.7+"$)8#9%&#)$(5/#C.--#$1+,S#$%&)&#
0+,$*1)#$*#("5&1)$+"5#$%&#.".$.+-#5.T,(-$.&)#+"5#)(B)&'(&"$#+5+7$+$.*"#$*#$%&#:;<=8


U8 Promote Relaxation and Reduce BoredomI# ;&-+D+$.*"# +"5# A*1&5*4#C.--# B&#4*".$*1&5# $*#
&6+-(+$&# $%&# *6&1+--# .47+,$# *0# $%&# :;<=# *"# $%&# 7+1$.,.7+"$)V# 4&"$+-# )$+$&)2# &)7&,.+--/# +0$&1#
7&1.*5)#*0#."$&")&#,*",&"$1+$.*"8


EEG as a Measurement Tool

KKW#1&,*15."3)#71*6.5&#+#1&-.+B-&#+"5#"*"F."6+).6&#4&$%*5#$*#4*".$*1#B1+."#+,$.6.$/2#*H&1."3##71&,.)&#5+$+#
*"#$%&#B1+."V)#1&)7*")&#$*#5.H&1&"$#)$.4(-.8#!"#$%.)#)$(5/2#KKW#C.--#B&#()&5#$*I


• Detect Positive InteractionsI#!",1&+)&5#"&(1+-#+,$.6.$/#."#1&3.*")#+))*,.+$&5#C.$%#
7-&+)(1&#+"5#&"3+3&4&"$#,+"#."5.,+$&#7*).$.6&#1&)7*")&)#$*#:;<=#."$&1+,$.*")8


• Identify Stress LevelsI#Q7&,.E,#KKW#7+$$&1")#,+"#1&6&+-#%&.3%$&"&5#)$1&))#*1#,*3".$.6&#
*6&1-*+52#%&-7."3#$*#+))&))#$%&#.".$.+-#+"5#*"3*."3#4&"$+-#5&4+"5)#*0#()."3#$%&#:;<=8


• Measure RelaxationI#KKW#,+"#5&$&,$#)%.0$)#$*C+15)#4*1&#1&-+D&5#B1+."#)$+$&)2#."5.,+$."3#$%&#
,+-4."3#&H&,$)#*0#:;<=#+,$.6.$.&)#*6&1#$.4&8


Participants' Experiences

9%&#)$(5/#."6*-6&5#$C&-6&#)&".*1)#C%*#&"3+3&5#C.$%#$%&#:;<=#$%1&&#$.4&)#7&1#C&&S#0*1#OX#4."($&)#&+,%#
)&)).*"#*6&1#+#0*(1F4*"$%#7&1.*58#Y&1&2#C&#71&)&"$#+#5&$+.-&5#"+11+$.6&#*0#$%&.1#&D7&1.&",&)2#%.3%-.3%$."3#
$%&#6+-(&#*0#$%&#:;<=#."#.471*6."3#6+1.*()#&4*$.*"+-#+"5#,*3".$.6&#."5.,+$*1)8
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Individual NarrativesI

• Individual 1I#!".$.+--/2#!"5.6.5(+-#J#0+,&5#,*3".$.6&#,%+--&"3&)2#C.$%#P1()$1+$.*"2#:*3".$.6&#Q$1&))2#
+"5#:*3".$.6&#R1&))(1&#7&+S."3#+$#$%&#)$+1$8#Y*C&6&12#+)#$%&#)$(5/#71*31&))&52#$%&/#+5+7$&5#
C&--2#)%*C."3#.",1&+)&5#!"$&1&)$#+"5#KD,.$&4&"$8#K"3+3&4&"$#+"5#N$$&"$.*"#1*)&#)$&+5.-/2#
."5.,+$."3#+#31*C."3#,*""&,$.*"#C.$%#$%&#:;<=#)&)).*")8#A/#$%&#&"5#*0#$%&#)$(5/2#$%.)#
7+1$.,.7+"$#&D%.B.$&5#).3".E,+"$#1&5(,$.*")#."#,*3".$.6&#)$1+."2#)%*C,+)."3#.471*6&5#+5+7$+B.-.$/#
+"5#*6&1+--#&"3+3&4&"$8


• Individual 2I#9%.)#7+1$.,.7+"$#&D7&1.&",&5#+#,*").)$&"$#.",1&+)&#."#7*).$.6&#&4*$.*"+-#
."5.,+$*1)8#!"$&1&)$#+"5#KD,.$&4&"$#)(13&52#C%.-&#K"3+3&4&"$#+"5#N$$&"$.*"#.471*6&5#
,*"$."(*()-/8#N-$%*(3%#P1()$1+$.*"#+"5#:*3".$.6&#Q$1&))#C&1&#%.3%#.".$.+--/2#$%&/#5&,1&+)&5#
).3".E,+"$-/#*6&1#$.4&2#1&L&,$."3#$%&#7+1$.,.7+"$V)#&"%+",&5#,*40*1$#+"5#0+4.-.+1.$/#C.$%#$%&#
:;<=8


• Individual 3I#Z.11*1."3#$%&#7*).$.6&#$1&"5)#)&&"#."#*$%&1#7+1$.,.7+"$)2#!"5.6.5(+-#O#)%*C&5#
)(B)$+"$.+-#.471*6&4&"$)#."#!"$&1&)$2#KD,.$&4&"$2#+"5#K"3+3&4&"$8#9%&#.".$.+-#,*3".$.6&#
,%+--&"3&)2#)(,%#+)#%.3%#-&6&-)#*0#P1()$1+$.*"#+"5#:*3".$.6&#Q$1&))2#C&1&#&H&,$.6&-/#4+"+3&5#
+)#$%&#)$(5/#71*31&))&52#1&)(-$."3#."#+#4*1&#1&-+D&5#+"5#&"3+3&5#)$+$&#B/#$%&#&"58


• Individual 4I#9%.)#7+1$.,.7+"$#5&4*")$1+$&5#).3".E,+"$#.",1&+)&)#."#!"$&1&)$#+"5#KD,.$&4&"$8#
K"3+3&4&"$#+"5#N$$&"$.*"#C&1&#,*").)$&"$-/#%.3%2#."5.,+$."3#+#)$1*"3#,*""&,$.*"#C.$%#$%&#
:;<=#+,$.6.$.&)8#!".$.+-#,*3".$.6&#,%+--&"3&)#5.4.".)%&5#*6&1#$.4&2#-&+5."3#$*#+#4*1&#7*).$.6&#
*6&1+--#&D7&1.&",&8


• Individual 5I#9%*(3%#$%&#.",1&+)&)#."#!"$&1&)$#+"5#KD,.$&4&"$#C&1&#4*5&)$2#$%&/#C&1&#)$.--#
&6.5&"$8#9%.)#7+1$.,.7+"$#.".$.+--/#0+,&5#%.3%#-&6&-)#*0#:*3".$.6&#Q$1&))#+"5#P1()$1+$.*"2#B($#$%&)&#
."5.,+$*1)#5&,1&+)&5#+)#$%&#)$(5/#,*"$."(&58#9%&#)$&+5/#1.)&#."#K"3+3&4&"$#+"5#N$$&"$.*"#
%.3%-.3%$&5#$%&#7+1$.,.7+"$V)#31*C."3#."6*-6&4&"$#+"5#+5+7$+$.*"8


• Individual 6I#Q.4.-+1#$*#!"5.6.5(+-#$.2#$%.)#7+1$.,.7+"$#&D%.B.$&5#4*5&)$#/&$#7*).$.6&#,%+"3&)8#
!"$&1&)$2#KD,.$&4&"$2#+"5#K"3+3&4&"$#.",1&+)&52#+-B&.$#)-*C-/8#:*3".$.6&#Q$1&))#+"5#P1()$1+$.*"#
C&1&#%.3%#.".$.+--/#B($#)%*C&5#+#5*C"C+15#$1&"52#."5.,+$."3#31+5(+-#+5+7$+$.*"#$*#$%&#:;<=8


• Individual 7I#9%.)#7+1$.,.7+"$#&D7&1.&",&5#4+1S&5#.471*6&4&"$)#+,1*))#+--#7*).$.6&#."5.,+$*1)8#
!"$&1&)$2#KD,.$&4&"$2#K"3+3&4&"$2#+"5#N$$&"$.*"#+--#1*)&#).3".E,+"$-/8#!".$.+-#,*3".$.6&#,%+--&"3&)#
C&1&#&H&,$.6&-/#*6&1,*4&2#1&)(-$."3#."#+#4*1&#&"3+3&5#+"5#1&-+D&5#)$+$&8


• Individual 8I# !"5.6.5(+-# [# )%*C&5# ).3".E,+"$# .",1&+)&)# ."# !"$&1&)$# +"5# KD,.$&4&"$2# C.$%#
K"3+3&4&"$#+"5#N$$&"$.*"# .471*6."3#"*$+B-/8#:*3".$.6&#Q$1&))#+"5#R1&))(1&#5&,1&+)&5#*6&1#
$.4&2#%.3%-.3%$."3#$%&#7+1$.,.7+"$V)#)(,,&))0(-#+5+7$+$.*"#$*#$%&#:;<=8


• Individual 9I#Q$1*"3#7*).$.6&#,%+"3&)#C&1&#*B)&16&5#."#$%.)#7+1$.,.7+"$8#!"$&1&)$2#KD,.$&4&"$2#
+"5#K"3+3&4&"$#)+C#)(B)$+"$.+-#.",1&+)&)2#C%.-&#:*3".$.6&#Q$1&))#+"5#=*+5#5&,1&+)&52#
)%*C,+)."3#&H&,$.6&#%+"5-."3#*0#.".$.+-#,%+--&"3&)8


• Individual 10I# :*").)$&"$# .",1&+)&)# ."# 7*).$.6&# ."5.,+$*1)2# )(,%# +)# !"$&1&)$2# KD,.$&4&"$2#+"5#
K"3+3&4&"$2# C&1&# "*$&58# :*3".$.6&# Q$1&))# +"5# R1&))(1&# 1&5(,&5# ).3".E,+"$-/# *6&1#$.4&2#
."5.,+$."3#&"%+",&5#,*40*1$#C.$%#$%&#:;<=#)&)).*")8


• Individual 11I# 9%.)# 7+1$.,.7+"$# 5&4*")$1+$&5# )$1*"3# 31*C$%# ."# !"$&1&)$2# KD,.$&4&"$2# +"5#
K"3+3&4&"$8#!".$.+-#,*3".$.6&#,%+--&"3&)#C&1&#&H&,$.6&-/#4+"+3&52#-&+5."3#$*#+#4*1&#7*).$.6&#
&D7&1.&",&#+)#$%&#)$(5/#71*31&))&58


• Individual 12I#Q.3".E,+"$#.",1&+)&)#."#!"$&1&)$#+"5#KD,.$&4&"$#C&1&#*B)&16&52#C.$%#P1()$1+$.*"#
+"5#:*3".$.6&#=*+5#5&,1&+)."3#*6&1#$.4&8#9%&#7+1$.,.7+"$#)%*C&5#,*").)$&"$#K"3+3&4&"$#+"5#
.471*6&5#N$$&"$.*"2#."5.,+$."3#+#)(,,&))0(-#+5+7$+$.*"#$*#$%&#:;<=8
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Reasons for Positive Interactions

Q&6&1+-#0+,$*1)#,*"$1.B($&5#$*#$%&#7*).$.6&#*($,*4&)#*B)&16&5#."#$%.)#)$(5/I

J8 Sensory StimulationI#9%&#:;<=V)#+B.-.$/#$*#)$.4(-+$&#B*$%#$*(,%#+"5#)*("5#-.S&-/#7-+/&5#+#
,1(,.+-#1*-&#."#4+."$+."."3#+"5#&"%+",."3#$%&#7+1$.,.7+"$)V#!"$&1&)$#+"5#KD,.$&4&"$8#9%&)&#
)&")*1/#)$.4(-.#,+"#&6*S&#&4*$.*"+-#1&)7*")&)#+"5#%&-7#+",%*1#7+1$.,.7+"$)#."#$%&#71&)&"$#
4*4&"$2#0*)$&1."3#+#5&&7&1#,*""&,$.*"#C.$%#$%&#+,$.6.$/8


M8 Novelty and EngagementI#9%&#"*6&-$/#*0#$%&#:;<=#71*6.5&5#+#01&)%#+"5#&"3+3."3#
&D7&1.&",&#0*1#$%&#7+1$.,.7+"$)8#9%&#("0+4.-.+1#/&$#."$1.3(."3#."$&1+,$.*")#4+/#%+6&#,+7$(1&5#
$%&.1#+$$&"$.*"#+"5#,(1.*).$/2#-&+5."3#$*#.",1&+)&5#K"3+3&4&"$#+"5#N$$&"$.*"###*6&1#$.4&8


O8 Adaptation and LearningI#!".$.+--/#%.3%#-&6&-)#*0#:*3".$.6&#Q$1&))#+"5#R1&))(1&#-.S&-/#1&L&,$#
$%&#7+1$.,.7+"$)V#71*,&))#*0#-&+1"."3#+"5#+5+7$."3#$*#$%&#"&C#$**-8#N)#$%&/#B&,+4&#4*1&#
0+4.-.+1#C.$%#$%&#:;<=2#$%&)&#."5.,+$*1)#5&,1&+)&52#)(33&)$."3#.471*6&5#,*3".$.6&#,*40*1$#+"5#
&T,.&",/8


U8 Emotional RegulationI#9%&#:;<=V)#)$1(,$(1&5#)&)).*")#+"5#71&5.,$+B-&#."$&1+,$.*")#4+/#%+6&#
71*6.5&5#+#)&")&#*0#,*"$1*-#+"5#)&,(1.$/2#%&-7."3#$*#1&5(,&#P1()$1+$.*"#+"5#:*3".$.6&#Q$1&))8#
9%.)#&4*$.*"+-#1&3(-+$.*"#.)#,1(,.+-#0*1#)()$+."&5#&"3+3&4&"$#+"5#1&-+D+$.*"8


\8 Social ConnectionI#9%&#:;<=#)&)).*")#4+/#%+6&#+-)*#0*)$&1&5#+#)&")&#*0#)*,.+-#,*""&,$.*"2#
&.$%&1#$%1*(3%#5.1&,$#."$&1+,$.*"#C.$%#*$%&1)#*1#B/#&"%+",."3#)&-0F1&L&,$.*"#+"5#+C+1&"&))8#9%.)#
)*,.+-#&-&4&"$#.)#6.$+-#0*1#&4*$.*"+-#C&--FB&."3#+"5#,+"#).3".E,+"$-/#.47+,$#*6&1+--#'(+-.$/#*0#-.0&8


Recommendations for Future Studies

A+)&5#*"#$%&#E"5."3)#01*4#$%.)#)$(5/2#)&6&1+-#1&,*44&"5+$.*")#,+"#B&#4+5&#0*1#0($(1&#1&)&+1,%#
."6*-6."3#$%&#:;<=#+"5#KKW#4&+)(1&4&"$)I

J8 Extended Study DurationI#:*"5(,$#-*"3&1#)$(5.&)#$*#*B)&16&#$%&#-*"3F$&14#.47+,$#*0#:;<=#
()&#*"#&4*$.*"+-#+"5#,*3".$.6&#C&--FB&."38


M8 Larger Sample SizeI#!",-(5&#+#-+13&1#+"5#4*1&#5.6&1)&#31*(7#*0#7+1$.,.7+"$)#$*#6+-.5+$&#$%&#
1&)(-$)#+"5#&"%+",&#3&"&1+-.]+B.-.$/8


O8 Varied Interaction SettingsI#9&)$#$%&#:;<=#."#5.H&1&"$#)&$$."3)2#)(,%#+)#31*(7#)&)).*")##+"5#
)*-.$+1/#."$&1+,$.*")2#$*#&D7-*1&#.$)#6&1)+$.-.$/#+"5#&T,+,/#."#6+1.*()#,*"$&D$)8


U8 Additional IndicatorsI#!",*17*1+$&#+55.$.*"+-#."5.,+$*1)#)(,%#+)#)*,.+-#,*""&,$&5"&))#+"5#
*6&1+--#-.0&#)+$.)0+,$.*"#$*#71*6.5&#+#4*1&#,*471&%&").6&#+))&))4&"$#*0#$%&#:;<=V)#.47+,$8


\8 Follow-Up StudiesI#:*"5(,$#0*--*CF(7#)$(5.&)#$*#5&$&14."&#$%&#)()$+."+B.-.$/#*0#$%&##
7*).$.6&#&H&,$)#*B)&16&5#+"5#$*#4*".$*1#+"/#-*"3F$&14#B&"&E$)#*1#,%+--&"3&)8


^8 Personalized CRDL ProgramsI#<&6&-*7#7&1)*"+-.]&5#."$&1+,$.*"#71*31+4)#C.$%."#$%&####:;<=#
$*#,+$&1#$*#."5.6.5(+-#71&0&1&",&)#+"5#"&&5)2#7*$&"$.+--/#&"%+",."3#.$)#&H&,$.6&"&))8


Conclusion

9%.)#)$(5/#1&6&+-)#$%+$#1&3(-+1#()&#*0#$%&#:;<=#).3".E,+"$-/#&"%+",&5#$%&#'(+-.$/#*0#-.0&#0*1#$%&#$C&-6&#
)&".*1)#."6*-6&52#&6.5&",&5#B/#.",1&+)&5#&4*$.*"+-#+"5#,*3".$.6&#&"3+3&4&"$#+"5#1&5(,&5#4&"$+-#
)$1+."#*6&1#$.4&8#9%&#7*).$.6&#$1&"5)#+,1*))#$%&#$&"#."5.,+$*1)#)(33&)$#$%+$#$%&#:;<=#.)#+"#&H&,$.6&#$**-#
0*1#0*)$&1."3#4&+"."30(-#."$&1+,$.*")#+"5#.471*6."3#*6&1+--#C&--FB&."3###+4*"3#)&".*1)8#9%&)&#E"5."3)#
%.3%-.3%$#$%&#7*$&"$.+-#*0#$%&#:;<=#$*#)(77*1$#,*3".$.6&#+"5#&4*$.*"+-#%&+-$%2#*H&1."3#+#71*4.)."3#
+771*+,%#$*#&"%+",."3#$%&#'(+-.$/#*0#-.0&#."#+3."3#7*7(-+$.*")8#9%&#)&")*1/#)$.4(-+$.*"2#"*6&-$/2#+"5#
)*,.+-#,*""&,$.*"#0+,.-.$+$&5#B/#$%&#:;<=#+77&+1#$*#B&#S&/#0+,$*1)#."#.$)#&H&,$.6&"&))2#71*6.5."3#
6+-(+B-&#.").3%$)#0*1#0($(1&#)$(5.&)#+"5#+77-.,+$.*")8
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QoL Institute - Overview CRDL Study Results - May 2024
Crdl use & 
Change in 
Behaviour

MEANINGFUL 
INTERACTIONS 

COGNITIVE ENGAGEMENT EMOTIONAL & COGNITIVE CHALLENGES

Interest Excitement Engagement Attention Cognitive 
Load

Frustration Cognitive 
Stress

Cognitive 
Pressure

Individual 1

Initial reaction Peak Peak Peak

Over time reaction +++ +++ ++++ ++++ Low Low

Individual 2

Initial reaction ++++ ++++ +++ +++ High High

Over time reaction ++++ ++++ ++++ ++++ Low Low Comfort 
Level

Individual 3

Initial reaction High High

Over time reaction ++++ ++++ ++++ Relaxed Relaxed Engaged

Individual 4

Initial reaction +++ +++ ++++ ++++ High High

Over time reaction ++++ ++++ ++++ ++++ Low Low Overall 
Positive

Individual 5

Initial reaction ++ ++ +++ +++ High High

Over time reaction +++ +++ ++++ ++++ Decreased Decreased

Individual 6

Initial reaction ++ ++ ++ High High

Over time reaction +++ +++ +++ Decreased Decreased

Individual 7

Initial reaction +++ +++ +++ +++ Modest Modest

Over time reaction +++++ +++++ +++++ +++++ Overcome Overcome Relaxed

Individual 8

Initial reaction +++ +++ ++ ++ Modest Modest

Over time reaction ++++ ++++ +++ +++ Decreased Decreased

Individual 9

Initial reaction +++ +++ +++ Modest Modest

Over time reaction ++++ ++++ ++++ Decreased Decreased

Individual 10

Initial reaction +++ +++ +++ High High

Over time ++++ ++++ ++++ Comfort Low Low

Individual 11

Initial reaction +++ +++ +++ Modest Modest

Over time +++++ +++++ +++++ Low Low Positive 
experience

Individual 12

Initial reaction +++ +++ ++++ +++ Modest Modest

Over time +++++ +++++ ++++ ++++ Low Low
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