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Abstract

Magicians can often hide their method for a trick in plain sight by effecting a phenomenon 
known as change blindness. The purpose of this study was to find the reason for why an 
individual is induced with change blindness. Alpha oscillations are known to impair detection of 
visual stimuli, but it is unclear if this is due to increased guess rate or decreased fidelity of the 
mental representation. Here we estimated fidelity and guess rate as a function of pre-stimulus 
alpha oscillations using a change blindness task. In this study, each trial began with an array of 
6 Gabor patches with a fixated dot that subjects were instructed to keep their eyes on. As the 
array traveled to the center of the screen, it either changed direction vertically at 90 degrees or 
continued horizontally. When the array switched direction, one of the Gabor patches rotated 30 
degrees simultaneously. Subjects were then asked to identify which patch rotated. EEG 
(electroencephalography) data was simultaneously recorded with eye-tracking as subjects 
performed the task. Twenty-eight participants performed this task, which included six blocks of 
forty-eight trials. There were two different types of trials: flexion, in which the array changed 
direction, and control, in which the array did not change direction. Reaction time tended to be 
slower in flexion trials, and we found that the change in direction affected the subject’s ability to 
see the Gabor patch rotation. Based on the event-related potential results, which are an 
average of EEG signals aligned to the start of a trial, we could see that the P300 differed 
between correct flexion, incorrect flexion, and control trials. The P300 can be interpreted as a 
marker of consciousness. This difference demonstrates that the subject’s attention is 
automatically drawn to a larger change in stimuli. 
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correlates of change blindness. Alberta Academic Review, Vol 2 (2) 85-86, WISEST Special Issue 
(non peer-reviewed), DOI 10.29173/aar78.

ISSN 2561-5327 (print)
ISSN 2561-5335 (online)



Pa
ge

 8
6 

/ W
IS

ES
T 

Sp
ec

ia
l I

ss
ue

  /
 V

ol
um

e 
2 

/ D
O

I: 
10

.2
91

73
/a

ar
78

albertaacademicreview.com

•
Ch

an
ge
	in
	d
ire

ct
io
n	
af
fe
ct
ed

	a
bi
lit
y	
to
	s
ee
	G
ab
or
	c
ha
ng
e

•
Re

ac
tio

n	
tim

e	
is	
slo

w
er
	in
	fl
ex
io
n	
tr
ia
ls

•
P3

00
	d
iff
er
ed

	b
et
w
ee
n	
co
rr
ec
t	f
le
xi
on

,	i
nc
or
re
ct
	fl
ex
io
n,

an
d	
co
nt
ro
l	t
ria

ls

•
P3

00
	d
iff
er
en

ce
	d
em

on
st
ra
te
s	
th
at
	a
tte

nt
io
n	
is

au
to
m
at
ic
al
ly
	d
ra
w
n	
to
	a
	la
rg
er
	c
ha
ng
e	
in
	st
im

ul
i

•
P3

00
	c
an
	b
e	
in
te
rp
re
te
d	
as
	a
	m

ar
ke
r	o

f	c
on

sc
io
us
ne

ss

Bl
in
de

d	
by
	M

ag
ic
:	E
le
ct
ro
ph

ys
io
lo
gi
ca
l

Co
rr
el
at
es
	o
f	C

ha
ng
e	
Bl
in
dn

es
s

M
on

iq
ue

Yu
an
,	S
ar
ah
	S
he

ld
on

,	D
r.	
Ky
le
	M

at
he

w
so
n

a D
ep

ar
tm

en
to

f	P
sy
ch
ol
og
y,	
Fa
cu
lty

	o
f	S
ci
en
ce
,	U

ni
ve
rs
ity

	o
f	A

lb
er
ta

b N
eu
ro
sc
ie
nc
e
an
d	
M
en
ta
l	H

ea
lth

	In
st
itu

te
,	F
ac
ul
ty
	o
f	M

ed
ic
in
e	
an
d	
De

nt
ist
ry
,	U

ni
ve
rs
ity

	o
f	A

lb
er
ta

In
tr
od

uc
tio

n
•
M
ag
ic
	tr
ic
ks
	p
ro
ve
	th

at
	o
ur
	v
isi
on

	is
	n
ot
	a
s	a

cc
ur
at
e	
as

w
e	
th
in
k

•
U
sin

g	
m
isd

ire
ct
io
n,
	m

ag
ic
ia
ns
	c
an
	h
id
e	
th
ei
r	m

et
ho

d	
fo
r

a	
tr
ic
k	
in
	p
la
in
	s
ig
ht
	b
y	
ef
fe
ct
in
g	
ch
an
ge
	b
lin
dn

es
s

•
In
di
vi
du

al
s	
ex
pe

rie
nc
e	
ch
an
ge
	b
lin
dn

es
s	
w
he

n	
th
er
e	
is	
a

su
dd

en
	c
ha
ng
e	
in
	th

e	
di
re
ct
io
n	
of
	m

ov
em

en
t

•
Th
e	
pu

rp
os
e	
of
	th

is	
st
ud

y	
is	
to
	fi
nd

	th
e	
re
as
on

	fo
r	w

hy

an
	in
di
vi
du

al
	is
	in
du

ce
d	
w
ith

	c
ha
ng
e
bl
in
dn

es
s

M
et
ho

ds

Fu
tu
re
	D
ire

ct
io
ns

Re
fe
re
nc
es

•
Ti
m
e-
fr
eq

ue
nc
y	
an
al
ys
is	
(p
ow

er
	a
nd

	p
ha
se
)

•
Fo
llo
w
-u
p	
ex
pe

rim
en
ts
:

•
Sm

al
l	v
s.
	la
rg
e	
Ga

bo
r

•
As
yn
ch
ro
no

us
	ti
m
in
g	
be

tw
ee
n	
di
re
ct
io
n

ch
an
ge
	a
nd

	G
ab
or
	ro

ta
tio

n

•
Hi
gh
er
	v
s.
	lo
w
er
	G
ab
or
	fr
eq

ue
nc
y

•
De

gr
ee
	o
f	G

ab
or
	ro

ta
tio

n

1.
M
at
he

w
so
n,
	K
.	E
.,
Gr
at
to
n,
	G
.,
Fa
bi
an
i,	
M
.,	
Be

ck
,	D

.	M
.,	
&
	R
o,
	T
.	(
20
09
).	
To
	S
ee
	o
r	N

ot
	to

	S
ee
:P

re
st
im

ul
us

α
Ph

as
e	
Pr
ed

ic
ts
	V
isu

al
Aw

ar
en

es
s.
Jo
ur
na
l	o

f	N
eu
ro
sc
ie
nc
e,

29
(9
),	
27
25
–2
73
2.

2.
M
at
he

w
so
n,
	K
.	E
.,
Ll
er
as
,	A

.,	
Be

ck
,	D

.	M
.,
Fa
bi
an
i,	
M
.,	
Ro
,	T
.,	
&
Gr
at
to
n,
	G
.	(
20
11
).	
Pu

lse
d	
ou

t	o
f	a
w
ar
en

es
s:
	E
EG

	a
lp
ha
	o
sc
ill
at
io
ns

re
pr
es
en

t	a
	p
ul
se
d-
in
hi
bi
tio

n	
of
	o
ng
oi
ng
	c
or
tic
al
	p
ro
ce
ss
in
g.

Fr
on
tie

rs
	in

Ps
yc
ho
lo
gy
,2

:	A
rt
ic
le
99
.

3.
Ko

iv
ist
o,
	M

.,	
&
Re
vo
ns
uo

,	A
.	(
20
10
).	
Ev
en

t-r
el
at
ed

	b
ra
in
	p
ot
en

tia
l	c
or
re
la
te
s	
of
	v
isu

al
	a
w
ar
en

es
s.
N
eu
ro
sc
ie
nc
e	
&
Bi
ob
eh
av
io
ra
l

Re
vi
ew

s,	
34
(6
),	
92
2–
93
4.

4.
Ya
o,
	R
.,	
W
oo

d,
	K
.,	
&
	S
im

on
s,	
D.
	J.
	(2
01
9)
.	A

s	i
f	b

y	
m
ag
ic:
	a
n	
ab
ru
pt
	c
ha
ng
e	
in
	m

ot
io
n	
di
re
ct
io
n	
in
du

ce
s	
ch
an
ge

bl
in
dn

es
s.
Ps
yc
ho
lo
gi
ca
l	S

cie
nc
e,

30
(3
),	
43
6–
44

3.

D
is
cu
ss
io
n

•
N
um

be
r	o

f	s
ub

je
ct
s	=

	2
8	
(a
ge

ra
ng
e	
=
17
-3
6)

•
N
um

be
r	o

f	t
ria

ls	
=	
6	
bl
oc
ks
	o
f	4

8	
tr
ia
ls

Ta
sk
	S
tim

ul
i

•
Ea
ch
	tr
ia
l	b
eg
an
	w
ith

	a
n	
ar
ra
y	
of
	6
	G
ab
or
	p
at
ch
es
	w
ith

	a

fix
at
ed

	d
ot
	th

at
	s
ub

je
ct
s	w

er
e	
in
st
ru
ct
ed
	to

	k
ee
p	
th
ei
r	e

ye
s	o

n

•
As
	th

e	
ar
ra
y	
tr
av
el
ed

	to
	th

e	
ce
nt
er
	o
f	t
he
	sc

re
en
,	i
t	c
ha
ng
ed

di
re
ct
io
n	
ve
rt
ic
al
ly
	a
t	9

0	
de

gr
ee
s	
or
	co

nt
in
ue
d	
ho

riz
on

ta
lly

•
W
he
n	
th
e	
ar
ra
y	
sw

itc
he
d	
di
re
ct
io
n,
	o
ne
	o
f	t
he
	G
ab
or
	p
at
ch
es

ro
ta
te
d	
30
	d
eg
re
es
	s
im

ul
ta
ne
ou

sly

•
Su
bj
ec
ts
	w
er
e	
as
ke
d	
to
	id
en
tif
y	
w
hi
ch
	p
at
ch
	ro

ta
te
d	
an
d	
EE
G

(e
le
ct
ro
en
ce
ph

al
og
ra
ph

y)

da
ta
	w
as

re
co
rd
ed
	a
s	t
he

y

pe
rf
or
m
ed

	th
e	
ta
sk

Ey
e-
tr
ac
ki
ng

•
Ey
e-
tr
ac
ki
ng

w
as
	si
m
ul
ta
ne
ou

sly

re
co
rd
ed

w
ith

	E
EG

	d
at
a

HE
O
G

O
1

O
z

O
2

ER
P	
Re

su
lts

Voltage(uV)

Voltage(uV)

Voltage(uV)

Voltage(uV)

Voltage(uV)

Voltage(uV)

Voltage(uV)

Voltage(uV)
Voltage(uV)

Voltage(uV)

Voltage(uV)

Voltage(uV)

Voltage(uV)

Voltage(uV)

Voltage(uV)

Voltage(uV)

Voltage(uV)
Voltage(uV)

1600-2000	ms

Fl
ex
io
n	
Co

rr
ec
t-

In
co
rr
ec
t

1400-1600	ms1200-1400 ms

P7
P3

Pz
P4

CP
1

P8

CP
2

C5
Cz

C6

FC
z

F3
Fz

F4

HE
O
GBe

ha
vi
or
al
	R
es
ul
ts

•
Re

ac
tio

n
tim

e	
slo

w
er

in
	fl
ex
io
n

tr
ia
ls

•
M
or
e

ac
cu
ra
cy
	o
n

co
nt
ro
l

tr
ia
ls

P3
00
	d
iff
er
ed

	b
et
w
ee
n

co
rr
ec
t	f
le
xi
on

,	i
nc
or
re
ct

fle
xi
on

,c
on

tr
ol

O
1

O
z

O
2

I	w
ou

ld
	li
ke
	to

	th
an
k	
Sa
ra
h	
Sh
el
do

n	
an
d	
Da

ni
el
	R
ob

le
s	f
or
	te

ac
hi
ng
	a
nd

	h
el
pi
ng
	m
e	
ar
ou

nd
	th

e	
la
b

an
d	
Dr
.	K
yl
e	
M
at
he
w
so
n	
fo
r	a

llo
w
in
g	
m
e	
to
	p
ar
tic
ip
at
e	
in
	h
is	
re
se
ar
ch
.	I
	w
ou

ld
	a
lso

	li
ke
	to

	th
an
k

W
IS
ES
T	
an
d	
N
SE
RC

Pr
om

oS
cie

nc
e
fo
r	g

iv
in
g	
m
e	
th
e	
op

po
rt
un

ity
	to

	p
ar
tic
ip
at
e	
in
	th

is	
pr
og
ra
m
.

Ac
kn

ow
le
dg
em

en
ts

Yuan et al.,  2019


