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Table 1. Identified papers in the systematic literature review 

Year Authors Use 
Case 

Learning Environment Teaching Evaluation Programming 
Language 

Platforms Used Teaching Process Description 

2018 (Kopcso & Pachamanova, 
2017) 

No Undergraduate students, MBA 
students, and exec- 
Utives 

Survey among students R Not mentioned Suggests ways to frame classroom discussion around the business value of 
models in data science, predictive 
analytics, and management science classes 

2020 (Marques, Gresse von 
Wangenheim, & Hauck, 
2020) 

No K12 students from pri- mary to 
high school 

Generally through 
questionnaires, mostly not 
systematically evaluated 

Python Focus on instructional 
methods rather than platforms 

Systematic review of ML teaching in schools, analyzing 
“Instructional Units” from literature in terms of ML content, teaching 
methods, and evaluation 

2021 (Alexandre et al., 2021) Yes Citizens 15 years and older, 
including schools and the 
public 

Learning analytics, quan- 
titative and qualitative 
evaluations 

Not mentioned MOOC platform Discusses an open educational approach to AI using a 
hybrid MOOC. It focuses on engaging citizens and investigates 
pedagogical methods and citizen education in AI 

2021 (Blix, Edmonds, & 
Sorensen, 2021) 

No Accounting 
and educators 

graduates Examination of text- books 
and online resources 

Not mentioned Textbooks and online resources Evaluates the integration of data analytics content 
in prominent auditing textbooks, focusing on technologies, software-
based exercises, and alignment with professional standards 

2021 (Brown-Devlin, 2021) Yes Analytics-focused course for 
advertising students 

Through course modules and 
various assignments 

Not mentioned Resources, 
software 

datasets, Provides an overview of teaching an analytics-centered 
course in a leading advertising program, including descriptions of 
course modules, assignments, and references to teaching resources and 
software 

2021 (Lee & Cho, 2021) Yes Non-computer majors for 
general AI education 

Experimenting with AI tools Python AI education tools, 
teachable machines 

Discusses classifying ML models and introducing an 
AI education model using teachable machines for individuals without deep 
math or computing knowledge 

2021 (Lim & Heinrichs, 
2021) 

Yes Senior-level business students Through a marketing an- 
alytics project develop- 
ment model and course 
evaluations 

Not mentioned HubSpot’s CRM soft- 
ware tools and a learning 
management system 

Introduces a marketing analytics project development 
model in a senior-level course. Uses CRM software tools to expose 
students to data visualizations and analytics 

2021 (Luo, 2021) No  
Auditing educators 

Integration of analytics 
mindset into the curricu- lum 

Not mentioned Not specified Emphasizes the importance of audit data analytics 
in the audit profession and advocates for auditing educators to integrate 
an analytics mindset into their curriculum 

2021 (Pudil, Somol, Mikova, 
Pribyl, & Komarkova, 
2021) 

Yes  
Further education and 
training of employees 

Analyzing the associa- tion 
between specific ed- 
ucational methods and 
profitability indicators 

Not mentioned Not mentioned Focuses on the relationship between specific methods 
of employee education and financial performance of organizations in the 
Czech Republic, highlighting the importance of instructing, coaching, 
mentoring, and talent management 

2022 (Anand & Mitchell, 2022) No University students in 
the business school at the 
University of Texas, Austin, 
aged 17-40 

Teaching evaluation, 
open-ended survey 
questions, employment 
outcomes 

Python Not mentioned Creation of teams, interaction with sponsors, tailoring 
of in-class learning, execution of business analytics projects, bi-weekly 
mentoring meetings, project assessments 

2022 (Irgens, Vega, Adisa, & 
Bailey, 2022) 

No Children aged 9-13 at an after-
school center 

Pre- and post-drawings Scratch, Google 
Quick Draw 

MIT’s How to 
Train Your Robot, 
AI+Ethics for Middle 
School Curriculum 

Activities included sketching tasks, group algorithm writing, discussions 
about ML in daily life 

2022 (Kaspersen et al., 2022) No High aged  Students school 
17-20 

Not clearly specified No specific 
language; tool with 
GUI 

VotestratesML, an ethics-
first learning tool 

Introduction to tools, group work on model creation, discussions on 
feature selection and algorithm parameters 
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tr

uc
te

d 
by

 
th

e 
in

di
vi

du
al

 
(K

er
re

s,
 

20
18

).
 

P
ri

or
 

kn
ow

le
dg

e 
pl

ay
s

an
 i

m
po

rt
an

t 
ro

le
 h

er
e,

 a
s 

ne
w

 i
nf

or
m

at
io

n 
is

 l
in

ke
d 

to
 e

xp
er

ie
nc

es
 a

nd
 k

no
w

le
dg

e 
th

at
 h

av
e 

al
re

ad
y 

be
en

 in
co

rp
or

at
ed

 (L
oo

i &
 S

ey
a,

 2
01

4)
. I

t f
ol

lo
w

s 
th

at
 th

e 
st

ud
en

t m
us

t b
ec

om
e 

ac
ti

ve
 

in
 o

rd
er

 to
 a

cq
ui

re
 k

no
w

le
dg

e.
 T

he
 le

ar
ni

ng
 e

nv
ir

on
m

en
t a

im
s 

to
 s

up
po

rt
 s

tu
de

nt
s 

by
 a

ll
ow

in
g 

th
em

 
to

 m
ak

e 
de

ci
si

on
s 

re
ga

rd
in

g 
le

ar
ni

ng
 c

on
te

nt
, s

ty
le

s 
an

d 
st

ra
te

gi
es

. T
he

 te
ac

he
r p

ri
m

ar
il

y 
pr

ov
id

es
 th

e 
“t
oo
ls
” 

fo
r 

ac
qu

ir
in

g 
kn

ow
le

dg
e 

(R
ei

nm
an

n 
&

 M
an

dl
, 

20
06

).
 I

de
al

ly
, 

th
e 

in
di

vi
du

al
 c

on
st

ru
ct

io
n 

pr
oc

es
s 

sh
ou

ld
 n

ot
 b

e 
di

st
ur

be
d 

(L
oo

i &
 S

ey
a,

 2
01

4)
. 

S
tu

de
nt

s 
sh

ou
ld

 w
or

k 
w

it
h 

au
th

en
ti

c 
pr

ob
le

m
s.

 
T

hu
s,

 k
no

w
le

dg
e 

is
 a

cq
ui

re
d 

di
re

ct
ly

 w
it

h 
ap

pl
ic

at
io

n 
as

pe
ct

s 
(R

ei
nm

an
n 

&
 M

an
dl

, 2
00

6)
. 

P
ro

bl
em

 O
ri

en
ta

ti
on

 P
ro

bl
em

-o
ri

en
ta

te
d 

le
ar

ni
ng

 a
pp

ro
ac

he
s 

ar
e 

us
ed

 i
n 

th
e 

de
si

gn
 o

f 
th

e 
ac

tiv
ity

-
ba

se
d 

fo
rm

at
. 

T
he

 f
oc

us
 i

s 
on

 d
ea

lin
g 

w
ith

 a
ut

he
nt

ic
 p

ro
bl

em
s.

 T
hi

s 
co

rr
es

po
nd

s 
to

 t
he

 f
in

di
ng

s 
of

 
co

ns
tr

uc
tiv

is
m

 (
W

eb
er

, 2
00

4)
 a

nd
 a

ct
io

n-
or

ie
nt

at
io

n.
 F

ir
st

, s
tu

de
nt

s 
ar

e 
gi

ve
n 

a 
ta

sk
, e

.g
. a

s 
a 

pr
ob

le
m

 
to

 b
e 

so
lv

ed
. T

he
n,

 a
 s

ol
ut

io
n 

is
 d

ev
el

op
ed

 b
y 

an
al

yz
in

g 
an

d
re

se
ar

ch
in

g 
th

e 
ta

sk
. T

he
 re

su
lt

is
pr

es
en

te
d 
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8 

an
d

th
e 

en
tir

e 
pr

oc
es

s 
re

fl
ec

te
d.

 P
ro

bl
em

-b
as

ed
 le

ar
ni

ng
 a

pp
ro

ac
he

s 
ar

e 
th

er
ef

or
e 

pa
rt

ic
ul

ar
ly

 s
ui

ta
bl

e 
fo
r
de
ve
lo
pi
ng
st
ud
en
ts
’
sk
ill
s
in
de
al
in
g
w
ith
co
m
pl
ex
pr
ob
le
m
s

(K
er

re
s,

 2
01

8)
. 

3.
2

C
ou

rs
e 

S
tr

u
ct

u
re

 

A
 p

ro
m

in
en

t m
et

ho
d

em
er

gi
ng

 w
it

hi
n 

th
e 

M
L

 s
ph

er
e 

fo
r 

ed
uc

at
io

na
l p

ur
po

se
s 

is
 th

e 
in

co
rp

or
at

io
n 

of
 

ac
ti

on
-o

ri
en

te
d 

m
od

ul
es

, 
su

ch
 a

s 
op

en
 c

ha
ll

en
ge

s
(C

ho
w

, 
20

19
).

 A
 w

el
l-

kn
ow

n 
ex

am
pl

e 
of

 s
uc

h 
a 

co
nc

ep
t 

is
 t

he
 w

id
es

pr
ea

d 
us

e 
of

 K
ag

gl
e 
(“
K
ag
gl
e:
Y
ou
r
M
ac
hi
ne
L
ea
rn
in
g
an
d
D
at
a
S
ci
en
ce

C
om
m
un
it
y”
),

 
a 

pl
at

fo
rm

 
w

he
re

 
re

se
ar

ch
er

s,
 

ed
uc

at
or

s,
 

an
d 

co
m

pa
ni

es
 

pu
bl

is
h 

va
ri

ou
s 

M
L

 
ch

al
le

ng
es

. 
In

te
ra

ct
iv

e 
M

L
 

ed
uc

at
io

n 
el

em
en

ts
 

ar
e 

of
te

n 
in

ac
ce

ss
ib

le
 

to
 

no
vi

ce
s 

in
 

M
L

 
an

d 
pr

og
ra

m
m

in
g 

ow
in

g 
to

 th
e 

la
rg

e 
sp

ec
tr

um
 o

f 
ch

oi
ce

, a
nd

 p
ro

bl
em

 a
nd

 s
ol

ut
io

n 
co

m
pl

ex
it

y.
 

S
et

ti
ng

 u
p 

re
al

-w
or

ld
 c

ha
ll

en
ge

s 
is

 a
n 

in
te

ns
iv

e 
ta

sk
, i

nv
ol

vi
ng

 c
ol

la
bo

ra
ti

on
 w

it
h 

co
m

pa
ni

es
 f

or
 d

at
a 

an
d 

us
e 

ca
se

 p
ro

vi
si

on
, 

da
ta

 a
no

ny
m

iz
at

io
n 

an
d 

pr
ep

ar
at

io
n,

 a
nd

 d
et

ai
le

d 
us

e 
ca

se
 d

es
cr

ip
ti

on
. 

T
o 

en
ab

le
 th

e 
re

-u
se

 o
f 

m
at

er
ia

l w
hi

le
 a

cc
ou

nt
in

g 
fo

r 
th

e 
si

gn
if

ic
an

t v
ar

ia
nc

e 
of

 M
L

 c
ha

ll
en

ge
s,

 a
 m

ic
ro

-
le

ct
ur

e 
fo

rm
at

 i
s 

ap
pr

op
ri

at
e.

 T
hi

s 
al

lo
w

s 
th

e 
in

tr
od

uc
ti

on
 o

f 
ne

w
, c

ha
ll

en
ge

-s
pe

ci
fi

c 
co

nt
en

t, 
si

nc
e 

m
or

e 
th

e 
ge

ne
ra

l 
m

et
ho

do
lo

gi
ca

l 
co

nc
ep

t 
do

es
 n

ot
 n

ee
d

to
 b

e 
re

-d
es

ig
ne

d.
 A

dd
it

io
na

ll
y,

 t
he

 m
ic

ro
-

le
ct
ur
e
fo
rm
at
co
m
bi
ne
d
w
it
h
ch
al
le
ng
es
al
lo
w
s
ed
uc
at
or
s
to
ad
ap
t
to
th
e
au
di
en
ce
’s
sk
il
l
le
ve
l
by

va
ry

in
g 

ta
sk

 d
if

fi
cu

lt
y 

an
d 

em
pl

oy
in

g 
to

ol
 in

tr
od

uc
ti

on
 u

ni
ts

. 

T
hu

s,
w

e 
bu

il
d 

ou
r 

di
da

ct
ic

 c
on

ce
pt

 o
n 

th
e 

fo
ll

ow
in

g 
as

su
m

pt
io

ns
 a

bo
ut

 te
ac

hi
ng

 M
L

: 

• 
M

L
 is

 b
es

t t
au

gh
t “
ha
nd
s 
on
” 

us
in

g 
ch

al
le

ng
es

 b
as

ed
 o

n 
re

al
-w

or
ld

 p
ro

bl
em

s 
an

d 
da

ta
 

• 
M

L
 c

an
 b

e 
op

er
at

io
na

li
ze

d 
by

 s
tu

de
nt

s 
of

 lo
w

 to
 in

te
rm

ed
ia

te
 le

ve
ls

 o
f 

m
et

ho
do

lo
gi

ca
l 

ex
pe

rt
is

e,
 g

iv
en

 a
 ta

il
or

ed
co

nt
en

t s
el

ec
ti

on
 

• 
C

on
te

nt
 ta

ilo
ri

ng
 (

bo
th

 th
eo

re
tic

al
 m

et
ho

ds
, a

nd
 p

ra
ct

ic
al

 to
ol

s)
 c

an
 b

e 
be

st
 a

ch
ie

ve
d 

us
in

g 
a 

m
ic

ro
-l

ec
tu

re
s 

fo
rm

at
 

• 
In

te
rd

is
ci

pl
in

ar
y 

co
lla

bo
ra

tio
n 

sh
ou

ld
 b

e 
en

co
ur

ag
ed

 s
o 

as
 to

 b
ri

ng
 m

et
ho

do
lo

gi
ca

l a
nd

 d
om

ai
n 

ex
pe

rt
is

e 
to

ge
th

er
 

In
 te

rm
s 

of
 c

on
te

nt
, t

he
 M

ac
hi

ne
L

ea
rn

A
th

on
 s

ho
ul

d 
en

co
m

pa
ss

 th
e 

m
os

t w
id

es
pr

ea
d 

M
L

 c
at

eg
or

ie
s 

al
on

g 
w

it
h 

ex
em

pl
ar

y 
m

od
el

s.
 A

s 
su

ch
, 

in
 t

er
m

s 
of

 s
up

er
vi

se
d 

le
ar

ni
ng

,
th

e
M

ac
hi

ne
L

ea
rn

A
th

on
 

m
us

t i
nc

lu
de

 C
la

ss
if

ic
at

io
n 

an
d 

R
eg

re
ss

io
n 

an
d 

fo
r t

he
 c

at
eg

or
y 

of
 u

ns
up

er
vi

se
d 

le
ar

ni
ng

 A
ss

oc
ia

ti
on

 
R

ul
e 

M
in

in
g 

an
d 

C
lu

st
er

in
g.

 T
he

se
 p

ro
bl

em
s 

al
on

g 
w

it
h 

se
le

ct
ed

 s
ol

ut
io

n 
al

go
ri

th
m

s 
an

d 
ba

si
c 

kn
ow

le
dg

e 
of

 M
L

 to
ol

s 
(e

.g
. P

yt
ho

n
li

br
ar

ie
s 

sc
ik

it
-l

ea
n,

 a
nd

 k
er

as
) 

w
il

l e
m

po
w

er
 s

tu
de

nt
s 

to
 f

ra
m

e 
an

d 
so

lv
e 

m
an

y 
re

al
-w

or
ld

 p
ro

bl
em

s.
 A

dd
it

io
na

ll
y,

 th
e 

li
st

ed
 c

on
te

nt
 s

et
s 

th
e 

st
ag

e 
fo

r m
or

e 
ad

va
nc

ed
 

te
ch

ni
qu

es
 f

ro
m

 th
e 

fi
el

d 
of

 s
em

i-
su

pe
rv

is
ed

 le
ar

ni
ng

, r
ei

nf
or

ce
m

en
t l

ea
rn

in
g,

 o
r 

A
ut

oM
L

.  

3.
3

E
xe

m
p

la
ry

 C
ou

rs
e 

T
im

el
in

e 

W
e 

de
ve

lo
pe

d 
th

e 
M

ac
hi

ne
L

ea
rn

A
th

on
 c

on
ce

pt
 b

as
ed

 o
n 

th
e 

di
da

ct
ic

 c
on

ce
pt

s 
of

 a
ct

io
n-

 a
nd

 p
ro

bl
em

-
or

ie
nt

at
io

n,
an

d 
co

ns
tr

uc
tiv

is
m

. 
T

he
 c

ou
rs

e 
tim

el
in

e 
an

d 
or

ga
ni

za
tio

n 
ar

e 
di

sp
la

ye
d 

in
 F

ig
ur

e 
1.

 T
he

 
co

ur
se

 c
on

si
st

s 
of

 tw
o 

pa
rt

s,
 th

e 
fi

rs
t i

s 
ab

ou
t l

ea
rn

in
g 

th
e 

ba
si

cs
 o

f M
L

 a
nd

 P
yt

ho
n 

an
d 

th
e 

se
co

nd
 a

bo
ut

 
ha

nd
s-

on
 a

pp
lic

at
io

n.
 F

ol
lo

w
in

g 
th

e 
ac

tio
n 

or
ie

nt
at

io
n 

ap
pr

oa
ch

, t
he

 s
tu

de
nt

s 
w

ill
 b

e 
ab

le
 to

 u
nd

er
go

 th
e 

pr
oc

es
s 

of
 g

oa
l 

cl
ar

if
ic

at
io

n,
 p

la
nn

in
g,

 r
ea

liz
in

g,
 p

re
se

nt
in

g,
 a

nd
 e

va
lu

at
in

g.
 D

ur
in

g 
th

e 
ki

ck
-o

ff
, 

th
e 

ou
tli

ne
an

d 
go

al
 o

f 
th

e 
co

ur
se

 w
ill

 b
e 

pr
es

en
te

d 
to

 t
he

st
ud

en
ts

. T
he

 g
oa

l i
s 

to
 e

m
po

w
er

 th
e 

st
ud

en
ts

 to
 

so
lv

e 
a 

re
al

-w
or

ld
 u

se
 c

as
e 

w
ith

 M
L

 te
ch

ni
qu

es
. T

he
 g

ro
up

s 
w

ill
 c

on
si

st
 o

f t
hr

ee
 to

 fi
ve

 p
ar

tic
ip

an
ts

. T
hi

s 
is

 th
e 

re
co

m
m

en
de

d 
gr

ou
p 

si
ze

 fo
r a

ct
io

n-
ba

se
d 

le
ar

ni
ng

 p
ro

je
ct

s 
(H

el
le

, T
yn
jä
lä
,&
O
lk
in
uo
ra
,2
00
6)

.  

In
th

e 
re

al
iz

at
io

n 
ph

as
e 

of
 th

e 
fi

rs
t p

ar
t o

f 
th

e 
co

ur
se

,s
tu

de
nt

s 
ar

e 
be

 p
ro

vi
de

d 
w

ith
 m

ic
ro

-l
ec

tu
re

s 
on

 
re

le
va

nt
 to

pi
cs

 a
nd

 tu
to

ri
al

s 
fo

r 
th

e 
pr

ac
tic

al
 im

pl
em

en
ta

tio
n.

 T
hu

s,
 th

ey
 a

re
 a

bl
e 

to
 le

ar
n 

th
e 

re
qu

ir
ed
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m
et

ho
ds

 t
hr

ou
gh

 t
oo

ls
, a

s 
co

ns
tr

uc
tiv

is
m

 s
ug

ge
st

s.
 T

he
 t

ut
or

ia
ls

 c
on

ta
in

 w
el

l-
do

cu
m

en
te

d 
ex

em
pl

ar
y 

co
de

an
d 

ta
sk

s 
ab

ou
t 

co
de

 m
od

if
ic

at
io

n.
 T

he
 c

om
bi

na
tio

n 
of

 m
ic

ro
-l

ec
tu

re
s 

an
d 

tu
to

ri
al

s 
en

su
re

s 
th

at
 

th
e 

st
ud

en
ts

 b
ot

h 
un

de
rs

ta
nd

ho
w

th
e 

M
L

 a
lg

or
ith

m
s 

w
or

k 
an

d
ar

e 
ab

le
 to

 im
pl

em
en

t t
he

m
. T

he
 m

at
er

ia
l 

w
ill

 b
e 

pr
ov

id
ed

 o
nl

in
e.

 A
s 

th
e 

lit
er

at
ur

e 
re

vi
ew

 s
ho

w
ed

, 
on

lin
e 

le
ar

ni
ng

 p
ro

ve
d 

to
 b

e 
ef

fe
ct

iv
e 

an
d 

su
ite

d
fo

r 
te

ac
hi

ng
 M

L
. 

E
ve

ry
 s

tu
de

nt
 n

ee
ds

 t
o 

w
at

ch
 a

ll 
m

ic
ro

le
ct

ur
es

 a
nd

 t
ut

or
ia

ls
 b

ut
 e

ac
h 

gr
ou

p 
w

ill
 f

oc
us

 o
n 

on
e 

sp
ec

if
ic

 to
pi

c,
 w

hi
ch

 th
ey

 w
ill

 p
re

se
nt

 i
n 

cl
as

s.
 T

he
 f

ir
st

 p
ar

t o
f 

th
e 

co
ur

se
 w

ill
 e

nd
 

w
ith

 a
pr

es
en

tin
g 

an
d 

ev
al

ua
tin

g 
ph

as
e,

 in
 w

hi
ch

th
e

st
ud

en
ts

 w
ill

 r
ec

ei
ve

fe
ed

ba
ck

.  

T
he

 s
ec

on
d

pa
rt

 o
ft

he
 c

ou
rs

e 
w

ill
 f

oc
us

 o
n

th
e 

im
pl

em
en

ta
tio

n 
of

 M
L

. T
he

st
ud

en
ts

 w
ill

 w
or

k 
on

 r
ea

l-
w

or
ld

pr
ob

le
m

s 
an

d
fi

na
lly

 p
re

se
nt

th
ei

r 
re

su
lts

 a
nd

 o
bt

ai
n

fe
ed

ba
ck

. I
n 

co
nt

ra
st

to
 c

la
ss

ic
al

 c
la

ss
ro

om
 

te
ac

hi
ng

, 
th

ey
 h

av
e 

to
 a

ct
iv

el
y 

de
al

 w
ith

 t
he

 l
ea

rn
in

g 
m

at
er

ia
l, 

w
hi

ch
 h

el
ps

 t
he

m
 t

o 
ac

tiv
at

e 
th

ei
r 

kn
ow

le
dg

e 
la

te
r 

w
he

n 
ap

pl
yi

ng
 it

 (
Pf
äf
fl
i,
20
15
).

 T
he

 c
ou

rs
e 

ca
n 

be
 o

ff
er

ed
 a

t u
ni

ve
rs

iti
es

 a
s 

a 
le

ct
ur

e 
or

la
bo

ra
to

ry
. 

 
F

ig
u

re
 1

. T
im

el
in

e 
of

 t
h

e 
M

L
 c

ou
rs

e 

4.
 C

on
cl

u
si

on
 

T
hi

s 
pa

pe
r p

re
se

nt
s 

th
e 

in
no

va
ti

ve
 d

id
ac

ti
c 

M
ac

hi
ne

L
ea

rn
A

th
on

 c
on

ce
pt

. I
t a

dd
re

ss
es

 th
e 

ch
al

le
ng

es
 o

f 
te

ac
hi

ng
 M

L
to

 s
tu

de
nt

s
w

ith
 d

iv
er

se
 le

ve
ls

 o
f e

xp
er

tis
e 

in
 p

ro
gr

am
m

in
g,

 s
ta

ti
st

ic
s,

 a
nd

 M
L

. G
ro

un
de

d 
in

 
a 

sy
st

em
at

ic
 li

te
ra

tu
re

 re
vi

ew
 a

nd
 th

e 
ro

bu
st

 d
id

ac
tic

 p
ri

nc
ip

le
s o

f a
ct
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