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Investigate
how

use
ofonline

quiz
toolsduring

asynchronous
video

lec-
tures(henceforth

AV
L)a�ectslearning.Istudy

both...
•

...the
e�ecton

actuallearning
com

pared
to

receiving
a

long
quiz

in
the

end
ofthe

AV
L

•
...how

quizzing
(during

orafterAV
L)influencesstudents’perceived

learning
I

do
this

by
conducting

a
random

ized
control

trial
(henceforth

RCT)
am

ong
1st-year

students
in

the
Com

puter
Science-Econom

ics
(Com

-
pEcon)program

atU
CPH

.I
n

t
r
o

d
u

c
t
io

n

D
uring

m
ore

than
a

yearteaching
atuniversitieshasm

oved
online

due
to

the
CO

V
ID

-19
pandem

ic.AV
L

hasrem
oved

an
essentialelem

entoflectures,
nam

ely
students’chancesto

getinstantfeedback
on

theirlevelofunderstand-
ing

by
asking

questions.
T

h
e

q
u

e
s
t
io

n
iswhetheritispossibletoreplacetheoralinstantfeedback

with
som

ething
else.O

nesuch
som

ething
isonlinequizzes.[3]docum

entthat
use

oftoolsin
lecturesto

activate
studentsincreasesstudentlearning,which

also
[7,4,2]underline.

[6,1,5]focus
specifically

on
the

online
or

hybrid
classroom

and
reportpositivee�ectson

studentlearning
and

m
otivation

from
using

well-designed
online

tools
like

quizzes.
H

owever,none
ofthese

studies
investigate

where
to

optim
ally

place
the

quiz
during

the
online

lecture.
T

h
e

a
im

ofthisprojectistoprovideguidancetolecturerson
whetherand,

ifso,how
use

ofquizzescan
supportlearning

in
the

asynchronousclassroom
.

Even
in

post-pandem
ic

tim
es

it
is

highly
relevant

to
consider

how
teaching

outside
the

lecture
hallcan

be
im

proved
so

thatconfrontation
hoursbetween

lecturerand
studentsare

spente�
ciently.

R
a
n

d
o

m
iz

e
d

C
o
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t
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l
T

r
ia

l

I
conducted

an
RCT

am
ong

69
students

enrolled
in

the
7

weeks’course
Introductory

Probability
Theory

and
Statistics

in
theCom

pEcon
program

.
4/6

weekly
lecture

hourswere
pre-recorded

videosand
the

rem
aining

2
hours

live
on

Zoom
.

To
be

eligible
for

the
exam

,
students

m
ust

pass
3/4

hom
e

assignm
ents.TheRCT

tookplaceduringlecture11which
consisted

of7videos
of2-25

m
inutes

each
(average

of12
m

inutes).
Each

student
was

random
ly

assigned
to

one
ofthree

groups:
G

roup
117

quiz
questionsspread

outduring
the

videos(N
=

22)
G

roup
217

quiz
questionsafterthe

videos(N
=

24)
G

roup
3N

o
quiz

(N
=

23)
Beforebeingassigned

togroups,Iasked
thestudentsiftheyusuallywatched

the
AV

Ls
together

with
others.

2
students

reported
they

did
and

were
con-

sequently
(non-random

ly)assigned
to

the
sam

e
random

group.
A

llstudents
then

received
a

group-specific
em

ailin
theirK

U
inbox

with
a

link
to

the
play

list
ofthe

AV
L

oftheir
group

and
instructions

for
the

lecture.
It

was
ex-

plained
thatduring

theplay
liststudentswould

beasked
to

answerquestions
accessed

via
a

Q
R-code

and
that

it
wasm

andatory
to

answer
allquestions

within
4

daysto
qualify

forpassing
hom

e
assignm

ent3
(which

wasotherwise
unrelated

to
the

quiz).
This

was
done

to
m

inim
ize

the
risk

ofselection
on

the
participation

dim
ension.7

studentsdid
notm

eetthe
criteria,buthad

all
been

inactive
in

the
course

so
farand

hence
presum

ably
dropped

out.There
were

no
requirem

ents
to

obtain
a

m
inim

um
num

ber
ofpoints

(each
correct

answergave
1

point)as
Iwanted

to
m

im
ic

the
usualteaching

situation,not
an

exam
situation.

G
roup

3
would

only
see

a
Q

R-code
to

a
survey

oftheir
experience

with
the

lecture.
So

would
groups1

and
2

in
addition

to
questionsrelated

to
the

m
aterialcovered

in
the

AV
L.I

did
not

revealwhere
in

the
videos

the
Q

R-
codes

would
be,

as
I

wanted
to

m
otivate

allgroups
to

actually
watch

the
AV

L.For
groups

1
and

2,the
em

ailalso
explained

that
in-process

feedback
haspotentially

positivelearning
benefitsand

forallgroupsthepurposeofthe
intervention

was
m

entioned.
Finally,the

im
portance

ofusing
their

personal
link

to
the

AV
L

wasem
phasized.
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Figure
1

displays
the

raw
average

pointsachieved
by

groups1
and

2
in

the
quiz.Italso

inform
sthatacrossall

groups,studentswatched
5.5

ofthe7
videoson

average,m
ostlikely

indicating
thatthe

m
ajority

ofstudentswatched
the

first6
videoscovering

the
curricu-

lum
(video

7
wastitled

asa
recap

and
from

logging
ofviewsofpreviousAV

Ls
on

A
bsalon,studentstended

to
skip

theshortrecap
videos).According

to
the

figure,group
2

perform
ed

better,and
Table

1
regresses

the
totalpoints

on
group

m
em

bership
in

addition
to

other
controls.

Further
m

odels
have

been
tested,e.g.

with
interactions

between
allor

som
e

variables,but
these

addi-
tionalcontrolsshowed

up
asinsignificantand

arethereforenotreported.The
group

2
variableissignificantly

positivein
allspecificationsatleastatthe10%

level.Thisindicatesthatstudentsin
group

2
obtained

1.7-2.1
m

orepointson
average

than
group

1
studentsconditionalon

the
othercontrols.Since

group
assignm

ent
was

perfectly
random

and
there

is
no

evidence
ofattrition

bias,
thiscan

be
interpreted

asa
causale�ect.The

e�ectcorrespondsto
achieving

10-12.4%
m

ore
correct

answers,som
ething

that,ifthe
e�ect

is
scalable

to
a

finalexam
form

at,could
im

ply
a

1
gradedi�erencein

thecoursegradeon
the

7-point
grading

scale.
W

hether
this

is
a

lasting
and

scalable
e�ect

and
will

influence
exam

resultscannotbe
concluded

from
thisexperim

entthough.
#

2
W

a
t
c
h

in
g

a
lo

n
e

h
a
d

p
o

s
it

iv
e

e
�

e
c
t

fo
r

g
r
o

u
p

1
:

The
only

other
variable

that
has

a
significant

e�ect
is

the
share

of
the

AV
L

which
the

studentwatched
alone,cf.

colum
n

(3)ofTable
1.

Colum
n

(4)allowsfor
a

heterogeneous
e�ect

ofthe
share

by
group

and
clarifies

that
the

positive
e�ectofwatching

m
ore

ofthe
AV

L
alone

only
existsforgroup

1,whereasit
has

a
negative

e�ect
for

students
in

group
2.

A
possible

explanation
is

that
studentsin

group
1

who
watch

the
AV

L
in

groupsm
ay

feela
pressure

to
an-

swerquiz
questionsfastso

they
do

notdelay
theirpeers,asthe

video
should

notbe
continued

untilthe
question

was
answered.

Forgroup
2

students,on
the

other
hand,they

m
ay

benefit
from

discussing
the

quiz
questions

in
the

end
with

peers,butm
ay

notexperience
the

sam
e

pressure
to

finish
fastsince

everyone
isfilling

outthe
quizafter

the
AV

L.D
espite

thisnegative
e�ectfor

group
2,thecom

bined
e�ectofbeing

assigned
to

group
2

instead
ofgroup

1
is

stillpositive,ceterisparibus.90%
ofvideoswere

watched
alone

in
allgroups

though,cf.lightbluebarin
Figure1,and

90%
ofstudentswatched

allvideos
alone

(notshown),so
resultsm

ay
be

sensitive
to

m
is-reporting

ofthe
share.

#
3

T
im

e
u

s
e

d
o

e
s

n
o

t
e
x

p
la

in
g

r
o

u
p

2
e
�

e
c
t
:

Even
though

group
1

students
spent

m
ore

tim
e

on
the

quiz
in

total
or

per
quiz

ques-
tion

according
to

Figure
1,they

did
notreceive

m
ore

points.
M

inutes
spent

isa
questionablecontrolsincespending

m
oretim

ecan
eitherbebecausethey

are
m

ore
m

otivated
to

do
wellon

the
quiz

(positive
e�ect)orthey

m
ay

find
the

questions
harder

to
answer

than
group

2
m

em
bers

do
(negative

e�ect).
Thesign

ofthee�ectisthereforenotclearex
ante.Thisreduced-form

analysis
cannot

disentangle
the

two
contributors.

It
can

only
provide

an
estim

ate
of

the
com

bined
e�ect

which
is

statistically
and

econom
ically

insignificant,cf.
colum

ns(6)and
(7)ofthetable.Thisisan

indication
thatthetwo

suggested
channelsm

ay
canceleach

otherout.
#

4
P

r
e
p

a
r
a
t
io

n
d

o
e
s

n
o

t
e
x

p
la

in
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u
p

2
e
�

e
c
t
:

For
prepara-

tion
thereisno

statistically
significante�ecteither,cf.colum

n
(5).A

gain
this

variablem
ay

beendogenoussincestudentswho
prepareeverything

m
ay

do
so

becausethey
arevery

m
otivated

(positivee�ectof"A
ll")orbecausethey

find
the

subjectreally
di�

cult(negative
e�ectof"A

ll").Interactionsbetween
the

preparation
variable

and
group

2
variable

is
insignificant

(not
shown).

The
blue

barsin
Figure

2
indicate

thatabout50%
ofstudentsin

allthree
groups

prepared
"som

e",though
this

share
is

slightly
higherforgroup

1,which
also

has
a

higher
tendency

to
prepare

everything.
The

only
statistically

signifi-
cant

di�erence
between

groups
and

the
decision

on
how

m
uch

to
prepare

in
advance,is

on
the

probability
ofchoosing

"all"relative
to

the
probability

of
choosing

"som
e"preparation.

This
relative

risk
ratio

is
negatively

a�ected
if

being
assigned

to
group

2
instead

ofgroup
1

(resultsfrom
m

ultinom
iallogit,

notshown).Thisshould
notbea

threatto
identification

ofthegroup
2

e�ect
though,sincetheem

ailinstructionsforgroup
1

and
2

wereidenticalexceptfor
thelink.H

ence,itisunlikely
thatgroup

2
m

em
bershavea

lowertendency
to

prepareeverything
dueto

an
endogenousresponseto

theirgroup
assignm

ent.
In

any
case,the

preparation
controldoes

not
a�ect

the
conclusion

that
the

group
2

e�ectisstatistically
and

econom
ically

significant.
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A
s

the
green

barsin
Figure2reveal,group

1studentshad
ahighertendency

toreport
a

76-100%
understanding

oftheAV
L

than
any

othergroup
(otheroptionsare

0-25%
,26-50%

,51-75%
).

A
sm

any
as29%

ofgroup
3

only
reported

26-50%
understanding,

a
share

approx.
10

pp.
higher

than
for

the
others.

H
ow-

ever,asFigure
3

shows,the
di�erence

in
sharesacrossthe

responsesare
not

statistically
significant(from

1)when
estim

ated
in

a
m

ultinom
iallogitm

odel.
76-100%

understandingisthebaselineresponse,i.e.relativerisk
ratios(RRR)

displayed
in

thefigureareallrelativeto
theprobability

ofreporting
76-100%

.
Additionally

controlling
fordi�erencesin

preparation
(Figure4)ornum

berof
videos

watched
(Figure

5)does
not

a�ectthe
estim

ates
ofthe

group
e�ects.

The
insignificance

m
eans

the
conclusions

on
perceived

learning
cannotbe

generalized
to

the
population

level,butshould
only

be
interpreted

with
re-

spectto
thisparticularsam

ple.
#
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r
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u
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3
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a
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t
r
e
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e
t
h

e
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c
k

o
f

u
n

d
e
r
s
t
a
n

d
in

g
:W

ith
thatin

m
ind,ifa

group
1

studentwereto
beassigned

to
group

2
instead,the

RRR
ofunderstanding26-50%

would
be1.8tim

eshigher,whiletheRRR
of51-

75%
would

be3.3
tim

eshigher,i.e.hewould
bem

orelikely
to

notunderstand
76-100%

.
W

ere
he

rather
assigned

to
group

3,the
RRR

would
increase

by
1.9

and
1.7,respectively.I.e.being

assigned
to

group
3

pushesstudentsaway
from

thehighestunderstanding
to

a
lowerdegreethan

ifassigned
to

group
2.

This
possibly

counter-intuitive
result

m
ay

be
explained

by
group

3
students

not
getting

challenged
to

test
their

understanding
in

a
quiz

and
thus

are
over-confident,whereasgroup

2
realizestherearepartsthey

did
notfully

get.

Note:
R

e
s
p
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n
s
e

la
b

e
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r
e
e
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n
d

v
a
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e
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o
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c
o
n
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c
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o
n

x
a
x
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A
fterwatching

the
AV

L,allgroupswere
asked

to
fillouta

survey
on

their
opinion

on
the

lecture
and

use
ofquizzes.

Figure
6

showsthe
distribution

of
answersby

group
forthe

following
five

questionsorstatem
ents:

Q
1Q

uizzesare
helpfulform

y
understanding

ofthe
AV

L
Q

2Ipreferno
quizzesso

the
AV

L
isshorter

Q
3Q

uizzesim
prove

m
y

chancesto
do

wellatthe
exam

Q
4Ipreferquizzesduring

the
AV

L
ratherthan

after(only
group

1
and

2)
Q

5Q
uizzesduring

the
AV

L
m

ake
m

y
concentration

[...]
O

verall,the
a
t
t
it

u
d

e
t
o
w

a
r
d

s
u

s
e

o
f

q
u

iz
z
e
s

in
A

V
L

is
p

o
s
it

iv
e

a
c
r
o

s
s

a
ll

g
r
o

u
p

s
as

the
m

ajority
(dis)agree

orstrongly
(dis)agree

on
Q

1
(Q

2)though
asignificantshareisalsoneutral.Likewise,m

oststudentsbelieve
quizzeswillim

prove
theirperform

ance
atthe

exam
(Q

3).
O

n
theplacem

entofthequizeitherduringoraftertheAV
L,thereisnoclear

answer.
42%

ofgroup
1

prefers
quizzes

during
the

AV
L,while

this
num

ber
isonly

25%
forgroup

2.Thiscould
indicate

a
biastowardsone’sown

recent
(m

ainly
positive)

experience
with

the
relevant

quiz
form

at.
The

take-away
thusisthatquizzesin

any
form

atispositively
perceived

by
thestudents.36%

and
45%

ofgroup
1

and
2,respectively,were

neutralaboutthe
form

atafter
all.Especially

group
1

found
that

the
quiz

during
the

lecture
im

proved
their

concentration
(68%

)
while

only
5%

found
it

disturbing.
G

roup
2

was
m

ore
indi�erentand

group
3

m
oredivided

on
thisquestion

as24%
thoughtitwould

have
worsened

their
concentration,whereas

43%
believed

it
would

have
im

-
proved

it.
H

owever,it
is

im
portant

to
notice

that
those

who
actually

tried
out

the
in-process

quiz
form

at
m

ainly
found

it
beneficial,so

their
responses

should
probably

weigh
m

ore.A
few

ofthe
videosin

the
AV

L
did

notcontain
quizzesforgroup

1
either,so

they
should

becapableofevaluating
thebenefit

ofquizzesduring
a

specific
video.

Note:
R

e
s
p

o
n
s
e

la
b

e
le

d
g
r
e
e
n
,

c
o
n
t
r
o
l

b
lu

e
a
n
d

v
a
lu

e
s

o
f

c
o
n
t
r
o
l

b
la

c
k

o
n

x
a
x
is

.
B

a
s
e
lin

e
r
e
s
p

o
n
s
e
:

"
7
6≠

1
0
0
%

"
.

9
5
%

C
I

in
t
e
r
v
a
l

in
d
ic

a
t
e
d

b
y

lin
e
s
.

F
ig

u
r
e

5
:

M
o
d
e
l

3
:

R
e
la

t
iv

e
r
is

k
r
a
t
io

b
y

r
e
s
p

o
n
s
e

a
n
d

c
o
n
t
r
o
l

F
ig

u
r
e

6
:

O
p
in

io
n
s

o
n

u
s
e

o
f

q
u
iz

z
e
s

R
e
c
o

m
m

e
n

d
a
t
io

n
s

Lecturers
are

recom
m

ended
to

im
plem

ent
quizzes

in
their

asynchronous
lectures

as
students

have
a

very
positive

approach
to

them
.

Based
on

the
result

that
actuallearning

is
higher

for
students

who
received

the
quiz

in
continuation

ofthe
AV

L
and

the
no

clear
preference

for
quizzes

during,the
m

ain
partofquestionsshould

beplaced
afterthevideos.Im

portantly
though,

as
students

who
actually

had
questions

during
the

AV
L

found
them

helpful
for

their
concentration,it

is
worth

adding
elem

ents
(not

necessarily
a

quiz)
that

invite
them

to
pause

and
reflect

during
the

AV
L

to
break

the
passive

"TV
watching".
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