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Key Presses and Data analysis
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7.1 EPTBHRANIREHERDS

o FTiE— 1M tHKbPractice

- INgE: FFEICKERE LRRE, AESSEOR RN
B A L R E); #=SPACEREERICR.

z G % FEbhPractice.m

2i#% Displays the number of seconds that have elapsed
253 when the nser presses a key.

d4:2% a sgimplified wversion of FbhDemo modified by YW, 2022

»>» KEbPractice %Eﬁégﬂi{?ffkbp/‘actice

Te=zting FEbfCheck and FbName: pres=s a key to see its number
Press the 'SPACE' key to exit.

You pres=ed key 87 which i= w typed at time
You pres=ed key &9 which i=s typed at time
You pres=ed key &5 which i=s typed at time
You pres=ed key 82 which i=s typed at time
You pres=ed key 70 which i=s typed at time &.828seconds

You pres=sed key 45 which i= 1! typed at time 12.779%5=econds
You pressed key 50 which i=s 28 typed at time 13.38l4seconds
You pressed key 51 which i=s 34% typed at time 13.8735seconds
You pressed key 97 which i= 1 typed at time 15.4673seconds

You pressed key 98 which i= 2 typed at time 15.7384seconds

You pressed key 989 which i= 3 typed at time 16.1774seconds

You pressed key 32 which i= =space typed at time 18.0832seconds
o

.4043seconds
.53B3seconds

.2B6=zeconds
.T581lseconds

o Hopom
otnoen oL Ry
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|KbNamEi 1 |

WaitSecs(1.0);

di=p|

dispi ) 2
egcapekey = EbhName ( | B

o KbName

o SEINSE AR E AL R AT R R AR B R
Z B HYFE 3.

o KbName(‘UnifyKeyNames’)

- AAEREFFERAEWIndows R FMack
%N B A B iR

o WaitSecs‘
« FFGETERRTE, BAAR.
o disp
- AW SEO

< F T

=i

KBTS E it KbName
»» EbName (" a™ )
-
ah
»» EbName (65)
T
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11 ListenChar(l): "

12 while EKbCheck: end % Wait until all keys are released.

13 $ This i=s a loop that flips around doing anything as long as EbCheck

g e e 1 +ha 1 e ST i e S g 1 S, A g | kT = = a1
14 % reports back fthat -a key is pressed on -the' keyboard. Means that £he
15 I program doesn't continue until all keys have been released.

e ListenChar(2): !5ArPs T Octave/ MATLABAFS & O L
SNEIREEIT A
- MXEEITEEFIERINRERCSEREDSEO

e ListenChar(0): VX’EMATLABé\ S E OMASITIRES, M
mMAl AT SE DMARNGS



1l LiztenChari(2):

12 while KbCheck: end % Wait) unt

1811 all keyas are: released.
1 = % This iz a loop that flips=s around doing anything as long as: EbChec
B e T il P D Sl e L U T R, 1 S, A g | kT = = a1
14 % reports back fthat -a key is pressed on -the' keyboard. Means that £he
15+ 1 program doesn"t continue until all keys have been released.

KbCheck
o LR EBEE R BIRREITA, MEREHBSERRENIZELT=H
RZSS
iX—iX: help KbCheck

%X BEFHKbCheck, =1 HjHEFE, REWMAELTE

[keylsDown,secs,keyCode] = KbCheck;

keylsDown: IR BI%%E#I%E], keylsDown=1, KbCheck=1; R EHILE,
keylsDown=0, KbCheck=0 ;

® Secs: HBEZHIEEMNARSRIZIS
® keyCode:
® keyCode7ZEWindowsHZ256* 1 H%EfE, B— P ERTHNE— i

® MRFENIRiE (flan, FE651) #%i%2|, MkeyCoderEMExtMayTE (N,
F651MTTE) mAal, EftttREE RO

o mJEitfind(keyCode)EE M N FE 4L AL H#
e mi#EiZTKbName(keyCode)EEIX BN FETFEMH A




1l

ListenChari(Jl:

12

13
14
15

while EbCheck: end % Ta;:ﬂ:::;; all ¥kreys are released.

$ This i= a loop that flips around doing anything as long as EbCheck
e | Rt O e Ty L E LT T g e By e g | TR L R nr =

% reports back that a key is pressed on the keyboard. Means
e i P S A A S e =W 1 ks TR , e T -1
program doesn't continue until all keys have been released.

e while KbCheck; end

REKbCheck=1 (RERFRBWIZE) , —EFRFRELSE
WS, BERABEM—1MEWRE, RIRARESLTERIRT,
AbEE EX R EIRBITAMTFES.
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45
Sk
35
38
37
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St
40
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43 [=

§o SR R BB T R LA T4, Tbreak,

i
45
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S
48
R
S0
AL
52
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£id,
o
L
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EI:.;?:ES?ES = GetSecs; %GefSGCSﬁﬂfé/ﬁ@ﬂﬁ,%%ﬁ#fﬂ7

&

% while 1 is always true, =so this loop wWwill continue indefimitely.
% Line 28 forceably breaks us out of the loop if the escape key is
% pressed.

% Check the state of the keyvboard.
% See if a key i= currently pressed on the keyboard. If not, we skip
% the next for loop from line=s 2Z0-38, and basically check again almost
% immediately.

0, b LA H F3 ra el N
[ keyI=zDown, seconds, keyCode ]| = EbCheck; AK CheCk _‘ZEE jf {T p/
% IT the user is preasing a Eey,

2B ifveteem o BUIRIE T EILRRT S, BRI R AT

% Note that we use find(keyCode) because keyCode iz an array.
str=['You pressed key '; numlstr|(find (keyCode)} ;' which is . BEbName (keyCode} , typed gt tame '

nmum2=tr (seconds - =startSecs)}, 'seconds']: 0 B = A O/ —_ ff
V32
%... ;e FIFEE ] TIEFEST

dispistr):
% Di=zplay which key has been presszsed.

% If the key that has been pressed iz the ezcape key break out of all lopps
% including the indefinite while loop.

= end

Lend

= Bkiiwhile 1 end ‘ZE1EZS’

while EbCheck; end

If the user holds down a key for more than a microsecond,
EbhCheck will report multiple events, since computers are faster
than people's fingers

To condense multiple 'keyDown' events inmte a single ewvent,

once a key has been pressed

wWe wWailt until all keys have been rTeleased

before going through the loop again

of oW o olf o P o

ListenChar(0)



7.2 SPTBHRARIREMHE <RI

o FTE— N R E M3 HwaitTilltime.m
. fE4 R IR R A R R A R A .

X EFiFwaitTilltime, 1L EE, BHTHNEE (B2THAZE ELT)

S
I

E
1jf~]function] [keys,RT] = waitTilltime (waitTime, startTime)
2
3 % [Ekeys,BT] = waitTill (waitTime, [etartTime])
403
= % Returns a vector of kEeys pressed and the timing of the presses during an
B Y interval of 'waitTime' seconds. By default, the clock starts within the
T % function, but if startTime iz provided then the function will return
8 % waitTime seconds after startTime was defined with 'GetSecs'.
O3
101 % An empty variable is returned if no key was pressed during the interval.
11: 3%
12 % 3724709 Written by G.M. Boynton at the Tniversity of Washington
'>} [keys,RT] = waitTilltime (8)
>»> [keys,RT] = waitTilltcime (5) keys =
keys = {
‘ vnl @S E O TEHwaitTilltim
[1,1] = e [1,2] = 2 o1t ap @ lZ_.\_f EN % wailtlilltime
[1,2] =« [1,3] = 3
[1,3]1 = ¢ [1,4] = 4
} [1;5]):= 5
[1,6] = &
RT = '
2.2399 3.5617 4.2635 RE=
1.4135 1.593& 1.7635 1.9695  2.2353  2.421%




Ig# 3 Tnitialize the output variables
15 | keyzs = {};
16 | ET = [1]:

i TRead the clock if nmo clock time was provided
18 [|if ~exist('startTime')

20 startTime = GetSecs;

21 | end

23 E

23 | 3Give a warning if the waiting interval is zero or less

24 [—|if GetSecs-startTime > waitTime

25 disp{'"Werning! waitfill: waiting interval i3 less than zero’)
26 | end

27

ig .:iizi:ngirﬁﬁf;autput to the command window Q: ﬁﬂﬁﬁﬁﬁ&%?ﬁgﬁ?ﬁiﬁ'??"

Sl nKeys = O;
32 Floop until waitTime seconds has passed since startTime was defined

33 |:—jwhile GetSecs—-startTime < waitTime %jﬂ%ﬁﬂ{t’#ﬁ&”@ﬁ/_\?ﬂﬂﬁ#fﬂﬂ

5 L Sace: 1F A Eey i3 preasacsd " L
25 [ keyIsDown, timeSecs, keyCode ] = Eblheck: %&Eﬁ?%fT)&
36 |:—:| if keylI=sDown %Fa key is down: record the key and time pressed

37 nEey=s = nEeys+l; %ifﬁgﬂ?ﬁ?ﬁ/fﬂ
38 RT (nEevs) = timeSecs-startTime: %ifﬁ'é’%&."@ﬁﬁﬂ#ng (é’ﬁ[fﬂj‘/‘ﬂ7—,f§%‘ﬂ#/‘ﬂ7)

Ay keyvsinKey=} = EbHame (keyCode}

40 Fclear the kevboard buffer %ﬁgﬁl’#ﬂg
41 while EbCheck; end

g2 b end

g3 *:-Ehd

a3 TTurn on the output to the command window
g5z i =s=tenChar (0} -
48 L




7.2 5PTBIR A HVIRHEHE <2 2
o %ﬁ@—ﬁ\@%&my‘:#waim|||<ey.m
- —EEEHRE, EIRNBRERIL; R —ESE.

SXEmFwaitTillkey, AT #WLEETE, REHWNETE

1[-|fonction [keys,RT] = waitTillkey

2 3% [kevs,BT] = waitTill?2

3 % Return=s a vector of keys pressed and the timing of the presses .

g% % By default, the clock starts within the

S % function, but if startTime is provided then the function will return

L3 T waitTime seconds after startTime was defined with 'GetSecs!

Til%: 3/24/09 Written by G.M. Boyntom at the Tniversity of Washingtom, modified



BaEtInitialize the output wvariables
10 | keys = {1};
I1:RT = []-
12
IZ3:TTurn off the output to the command window
14} ListenChar (Z) ;
15
163 nEey=s = O;
17 | startTime = GetSecs;
EHaE¥loop until a key i= pressed . . , , ,
19(Cwhile 7] A: Ewhile 189’ L T{IF
20 +3ee 1f a key i3 pregged
21 [ keyI=Down, timeSecs, keyCode ] = Eb{Check:
EEEﬂ if keyI=zDown %a key i=s down: record the key and time pressed
23 nkeyvs = nKeys+l:
24 RT (nFev=) = timeSecs-startTime;
25 keyvsinKeys}l = EbName (keyCode) :
26 fFclear the keyboard buffer
27 while EbCheck; end
28 break
2851 end
30 Fend
FT Tlurn on the output to the command window
32 ListenChar (0)
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1MV RBIRIE EINFOIEHE S N 8E 90 BlEIT
ScreenpREFNwaitTilltime/waitTillkeysCHl,
1/ blockify®Ig, 17 sessionfyidywg?

Block1 Block?2

T T T T|/T|T|T|/T|/T/T|T|T|T|T/T|T|T|T|T/T|TT|T
1/2]3|/4(5|/6(78(9|1|1{1|1[2{3|/4|5|6({7|8{9|1|1]1
011(2 0|1(2

FMARNRHMNZRERNEERBFE FFEAM": FWEME,
FhiEduE, BTEESHERE!




7.3 MAMSNM (&2 REOFRESE

BIX 2B E M EStroopStimResponse, tH2EStroopSLigFe/FmIX 1t

Mmo=1 N L R

L ¥ TR T PV U ' T ' T Y T R T T B T T e B e e T i
e N TN O, Y - L TR T e ¥ T e SNSRI I T e OV T - S I Y o o Y R 1 R % I R R e

% StroopStimBesponse.m
£
% This program presents stroop like =timmli and record keypress response.
% Written by YW, 2022
.Eltry
clear all
clase all
SR ER IS L EE, R MSTRA, &EiT—X
— ‘ —
subid='"': /61 41 Hs/Cry / y41 /] y E{T /A
subname="'zhangsan': ':h'gAfaﬁ
SLw PE
% predefine parameters
BlockNunr—l; % how may block in this experiment
StimMmration=2000;% Z2000ms
ISImin=1000;% the minmum interstimulus interval (I5I) EEE= Octave%?é a\ﬁg‘@,‘gcpi
ISImaz=1500;% the maxmuam interstimulus interval (ISI)
TztS5ize=100;% the =ize of the texts
TxtFont="'Arial'; % the font of the texts e
A
Worda={ 'Bed', 'Green', 'Blue'}; K. fStroopletaveZlZE
StimColor={[255 0 0]:[0 255 0]1:[0 O 255]1}: &
count=0; i
] for i=l:length(Words) b Data
= for j=1:length(S5timColor) b L MyStroopPic
count=count+1; ) MyStroopStim.m
S5tim(count) .word=Words{i}; % stimulus word (: StroopStim.m
5tim(count) .color=53timColor{j}:;%¥ stimulus color (.4 T m———
= end P e :
= A} = ] Y
L (Y ——f
_ _ B E T Eresultsizhg##E, KXy
14
2 to pressr wariabd 'results' Tor recording data p—
results.word = NaMN+*ongs (BElocklum, length (Stim) ) b/oc‘k{ tr,al}:l/ Mﬁ%ﬁﬁﬁbloc‘kﬂﬂﬁiﬁ
results.color = NaN*oges (ElockNum, length (Stim) ) J l, =
= # 5 . "b
results.respnr_ise ; H ones (Blocklum, length (Stim) ],_ trla/ﬂﬁ#ﬁbﬁﬁ# ?\*; NaNEHOt a
results.reactiontime HaN*ones (BlockNum, length (Stim) ) ; \
number, BIry##5H AJEEE M FX B F1F



51
52
53 [
54
55
56
57
58
59 [
60
61
62
63
64
65
66
&7
62 [
69
70
71
72
73
74 |
75
76
77 [
78
79
g0
81
82
83
84
85
86
87 |

89 |
ag |

% blank
starttime=Screen|

forlﬁi=;:BluckNum |

the Screen

fWEEtr); % collect the time for

Screen('TextSize', wPtr , TELS5ize);
Screen{ 'TextFont', wBPtr ,TxtFont):
StimRand=Stim({randperm(length{(5tim)) )

for (1j=l:length(Stim) |
TxtRect= Screen/|

Screen|"'Drawlext', wWPLr,
starttime=5creen (WPtr, Flip',

% randomize all

BME 1 MtrialE=E— trial

WPtr,5timRand (j]j) .word) ;
TxtLoc=[round (rect (3) /2-TxtRect (3) /2) ,round (rect (4) fZ2-TxtRect (2) f2) ]:
StimRand (33) .word, TztLoc(l),
starttime+ (I5I (ii, j3) *monitorFlipInterval) );:

the first flip with starttime

M E 11 blockZI&/E5—71 block

stimuali

EExXE
% compute the upperleft and
TetLoc(2) ,StimRand (3) .color) -

% time in secs

[key=,RT] { waitTilltimeHbtimDuratinn*mnnitanlipInterval,starttime];%time in =ecs

starttime=Screen{'Flip', wPtr):% tims in secs

SwaitTilltimeZE R ZEFPRTIE2s AE1F 15 &

%%% =ave keypress response
/’Ef strcomp (StimBRand(jj) .word, Words{l})=—1

~

results . word{ii,jijl=1i:; % wordl 'Red®
elseif strcmp(StimRand(jj) .word,Words{2})=—=1
results.word(ii,jj)l=2:% wordZ "'Green'
elseif strcmp(StimRand(jj) .word,Words{i})==1
results . word{ii,jj)l=3:% word3 "Blue'
end

\\fesults.cnlnr{ii,jj]=find{5timﬂand{jj].cnlnr~=}]

if ~isempty (RT)
resulte.reactiontime (ii, 33)=RT:
resulcs.key{ii, jil=kev=a{i};
if (results.keyi{ii,jj}=—
|| {results. . key{ii,j3}=—"]
|l (results.keyvi{ii,jil=—"k
results.response (1i,33)
else
results.response (1i,33)
end

&& results.color(ii,

1:% £ For caloer eed;

incorrect

D - %

end
end

H1FRIHBIFFAE L B FTE A I LA R
sresults.wordfiresults.color1*F

ke

% color 3rblue

RlE: FRBEENAZETAR—MAR

1=red,2=green,

33)=1)...

&& results.color{ii,jj)l=2})...
&& results.color(ii,jjl=—3)

i for green, k for color blue are correct



51 % blank the Screen

52 starttime=Screen('Flip'",wPtr); % collect the time for the first flip with starttime

531-] for ii=1:BlockNum

o

L) Screen('TextSize', wPtr , TELS5ize);

SE Screen{ 'TextFont', wBPtr ,TxtFont):

S StimRand=Stim{randperm{length{5tim))); % randomize all stimuali

58

59 ] for ji=l:length(Stim)

60 TxtRect= Screen/| F fWPLtr, StimRand (jj) .word); % get the =size of each stimulus text

61 TxtLoc=[round (rect (3) /2-TxtRect (3) /2) , round (rect (4) fZ2-TxtRect (4) f2)]: % compute the upperleft and
682 Screen|'DrawText', wPtr, StimRBand(jj) .word, TztLoc(l), TatLoc(Z),.S5timBand(jj) .color):

63 starttime=Screen (wWwPtr, Flip', starttime+ (ISI(ii,Jj])*monitorFlipInterval)) % time in secs

64 [keys,RT] = waitTilltime (StimDuration*monitorFlipInterval,starttime) ;3time in =secs

65 starttime=Screen{'Flip', wPtr):% tims in secs

66

a7 %%% =ave keypress response

EBEH if strcmp(StimRand(jj) .word,Words{l})==1

&89 results . word{ii,jijl=1i:; % wordl 'Red®

70 elseif strcmp(StimRand(jj) .word,Words{2})=—=1

71 resulcs.word(ii,jj)=2:;% word2 *'Green’

T2 glseif s=trcmp (StimBRand(jj) .word,Words{3i})==1

T results . word{ii,jj)l=3:% word3 "Blue'

T end

o7 results.color{ii,jj)j=find(StimRand(jj) .color~=0):; % color l=red,Z=green, 3rblue

Ta

N (e N\ R, 2R
78 resulte.reactiontime (ii, 33)=RT: e \

74 resulcs.key{ii, jil=kev=a{i}; ﬁ&%fﬁ—?éﬁ/l#&
B0 . .

81 -] 1if (results.key{ii,jj}=—"1 E& results.color{ii,jj)j=—i)... rESU/tS.reaCl'IOntlme, ke}/l
82 || {results.keyiii, 331== g results.color(ii,33)==2)... response_://\$£€'¢

83 || (results.keyi{ii,jjl=—'"k"' && results.color(ii,jj)=—3)

84 results.response{ii,ji) = 1;% £ for color red, j for coler|green, k for color blus are correct
85 else

Bb \\h, results.response (1i,jj) = 0:% incorrect A//

BT = end

88 end

89 end

30 | end



86
a7
a8
=5

7.4 FHHKAREELHHEH

o savelFiE ET =S H BB ENX B R P mat 34
. MatXHEMATLABTE BRI Sc B &K

o FHAFEME

ERRIVICMF

- SEHixtsrtEma S fprintf (help fprintf&EF %)

BREFXHEHFITE, BREHARSHNESIEE, RELZEdatafile

* 2ave the datafile to diasc for each participant

datafile=["': subid subname] ;

path=pwd:

gave ([path datafile ME s % save as mat file

HRER TR HEREN TR E
Fmat results
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EREIE1TStroopStimResponseiX N m 34 ?

~

#3480 >>StroopStimResponse

M gE
K. Strooplctavef0Z2 Tata

Eir

StroopData_Subl zhangsan.mat
StroopData_Sub2_lisi.mat
StroopData_Sub3_wangwu.mat

e : FNMEIERFE—IEEXH;
BIEG— M EE \DataFXHRXT




7.5 SRS B

R = I T = T =y Sy S o
QT = T e - R R Y S L T S

T T

W oo =1 m n o Ly R

StroopDatalnaly=sis.m

written in 2022.

‘clear all
_clnse all

To compute the grand average result of all participants or -subjects

% load each subject'=s mat data file

- path=pwd;
#Zzfilemat=dir | [path
[F]for i=1:length(filemat)

allresults({i) = load|([path
end

itpredefine the final data wvariable
‘congacc=zeros{l,lengthi{allresults));

) » BAdirR VI T B Z D1 i gImat H#E X

Ffilemat{i) .name]):; % load all subjects'

HloadF MBI BIEmatLtt, FEME
allresultsgg - F &

incongacc=zerosz {1, length (allresultsj? ¥ %fﬁﬁgAffHTTny’@i/HT ¢ (‘?‘é‘?‘)(—ﬂ Vs.

congrt=zeros (l,length{allre=sults))
sincongrt=zerozs (1;length(allresults)

FEENT—H) HFHHE CEHES REAT)
A TE



22

23
24
Pati
26

27

28
29
30

5 b

32

A

34
35
36
37!
38

25

KB EH a5 S X B F i 1 I i K- LR R

i

40 :

41
42
13
i

for i=l:length{allresults) %ﬁﬁlﬂ l$é $’w—ﬂ' ,fﬂl',?"-'é $)l(7‘__ﬂ ’ﬁﬁ%ﬂjﬂgiff/‘//{,ﬁﬂl/ifg

% each subject's acc of congruent and incongrent conditions
congresp=allresults (i) .results.response (allresults (i) . results.word=—allresults (i) .results.color) ;% congrent trials
congacc (i) =mean (congresp)

incongresp—allresults (i) .results.response (allresults (1) .results.word~=allresults(1) .result=s.color) ;% incongrent trials
incongacc (i)=mean (incongresp) :

% each subject's rt of congruent and incongrent conditions
congreact=allresults (i) .results.reactiontime (allresults (i) .results.word=——allresults (i) .results.color)

congrt (i)=mean (congreact (congresp=—1}): %/D\ifg;&-ﬁﬁf/‘/{vﬂgﬁ/_\-‘z-ﬂ# (ﬁﬂ#{f)

incongreact=allresults (i) .results.reactiontime (allresults (i) .results.word~=allresults (i) .results.color) :
incongrt (i1)=mean (incongreact (incongresp—_.1} ) :

end

FEREHIRE, BATERIAT ARG AP

congaccmean=mean (congacc (~isnan (congacc) ) ) ; congaccesd=std (congacc ({~isnan (congacc)|) )

%2 mean acc of all subjects

‘incongaccmean=mean (incongacc (~izgnan (congacc) ) ) ;incongaccsd=std (incongacc (~isnan (congacc) ) ) !

%2 mean rt of all subjects
congrmean=mean [(congrt (~isnan (congacc) ) ) s congrrsd=std (congrt (~isnan (congacc) ) ) ;

‘incongrtmean=mean (incongrt (~isnan (congace) ) ) ; incongrtsd=std (incongrt (~isnan (congacc) ) ) ;

Q: MERAZAENFINGREEESS, EUMARAERMLRERT
(FREX—H vs. FEFNA—E) NEFHEE CERMBIR NI ?



EREIE{TStroopDataAnalysisiX/Nm3Z{40g?

#p <8 O >>StroopDataAnalysis




FH15PRACTICEM:; !



