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Abstract
In response to the digital transformation in education, teachers are expected to 
develop new competencies. Although teachers gained valuable experience in digital 
technology use during the COVID-19 pandemic, research and practice show that 
primary school teachers need to be supported and trained for the new normal of 
innovative, advanced use and adoption of digital technologies in educational prac-
tice. This study aims to identify the key factors that influence teachers’ motivation 
to transfer technology-enabled educational innovation in primary education. The 
Learning Transfer System Inventory (LTSI) factors and the adoption factors of tech-
nology-enabled educational innovation have been conceptually mapped. The LTSI 
model has been empirically validated with data collected from 12.7% of Lithuanian 
primary school teachers. The structural equation modeling technique was utilized 
to analyze causal relationships of factors influencing teachers’ motivation to trans-
fer technology-enabled educational innovation. The qualitative research method was 
used to provide a deeper understanding of key factors that influence motivation to 
transfer. The conducted analysis shows that motivation to transfer is significantly 
influenced by all five domains of factors: perceived value, personal characteristics, 
social practices, organizational and technology-enabled innovation factors. Motiva-
tion to transfer innovation varies according to teachers’ perceived digital technol-
ogy integration skills, which underpin the importance of applying different roles and 
strategies based on the teachers’ skills. This study provides implications for design-
ing effective professional development for in-service teachers and creating a suitable 
environment in schools for the adoption of innovation in post-COVID-19 education.

Keywords  Technology-enabled educational innovation · Teacher training · Learning 
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1  Introduction

Over the past decade, availability and access to digital technology in schools have 
significantly increased (Minea-Pic, 2020; Francom, 2020; European Commission, 
2019). During the COVID-19 pandemic, teachers entered an instructional envi-
ronment where digital technology became a necessary medium for remote teach-
ing and learning (Trust & Whalen, 2021). Furthermore, due to the accelerated 
digital transformation of nearly all aspects of daily life, digital competencies have 
become a mandatory part of education and training for all, including primary 
school children (IEEE Standards Association, 2020). Although teachers gained 
valuable experience in the use of digital technology in remote teaching (Myyry 
et al., 2022), research and practice show that teachers’ digital educational com-
petencies vary considerably (Lavidas et al., 2022; Howard et al., 2021b; Scherer 
et al., 2021; Sánchez-Cruzado et al., 2021; Minea-Pic, 2020). This is especially 
relevant when it comes to innovative and advanced use of digital technologies in 
educational practices, particularly, in primary education (Diz-Otero et al., 2023; 
Guillén-Gámez et al., 2022; Trust & Whalen, 2021; Jevsikova et al., 2021). The 
ability to use digital technologies in educational practices on an advanced level 
of technological creativity and coding are necessary characteristics for twenty-
first-century learners (IEEE Standards Association, 2020). Teachers’ ability to 
undertake the conceptual change in education from using to understanding digital 
technologies, requires a change in personal attitudes, intensive and reimagined 
competence development, institutional policies, and support.

In this context, technology-enabled teaching and learning, when technology is 
not just a tool to substitute traditional tools (such as paper, blackboard, slides, 
worksheets, textbooks, etc.), but is used to transform existing practices, is an 
innovation. The disruptive times of the COVID-19 pandemic represent a period 
of “forced innovation” in relation to the educational applications of digital tech-
nologies (González et al., 2023; Howard et al., 2022). Teachers’ capacity to take 
up innovations in their teaching practice has become a “new normal” in our con-
stantly changing digital age and the advanced level of educators’ digital compe-
tence development (Punie & Redecker, 2017). However, this process is influenced 
both by individual and institutional factors (e.g., Howard, 2019; Ertmer & Otten-
breit-Leftwich, 2010). The development of teachers’ competencies for advanced 
use of digital technologies is hardly possible without appropriate teacher training 
programs (Lavidas et  al., 2022) and online teaching environments (Katsaris & 
Vidakis, 2021). Technology-enabled teaching courses may be insufficient to pre-
pare in-service teachers to ensure the integration of technologies for this purpose. 
Innovation adoption relies on teachers’ motivation – first, motivation to partici-
pate in innovation-related professional development programs, and second, moti-
vation to transfer this learning into the class. Teachers may face external barriers, 
influencing the ability of teachers to innovate, including inadequate infrastructure 
or equipment, lack of recognition or reward, lack of institutional support from 
management and institutional vision, lack of time due to workload, as well as stu-
dents’ attitudes toward learning technology (Dale et al., 2021; Al-Senaidi et al., 
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2009). Therefore, the problem of how to transfer technology-enabled educational 
innovation into teaching practices should be further studied. The determinants 
of innovation adoption can be understood by applying an integrative, multi-level 
approach (Callan & Johnston, 2020), focusing not only on the characteristics of 
the innovation but also on the role of adopters (with special emphasis on different 
levels of skills and motivation) and organizational factors. The current study aims 
to identify the key factors that influence teachers’ motivation to transfer technol-
ogy-enabled educational innovation in primary education.

The research data was collected by conducting a survey and interviews with the 
in-service primary school teachers, enrolled in an online teacher professional devel-
opment program for technological creativity. This training program is continuous 
(up to 4 years long) and introduces in-service primary school teachers to the inno-
vative classroom activities of digital technology integration. The Learning Transfer 
System Inventory (LTSI) model has been applied to the data collected from 12.7% 
of Lithuanian primary school teachers. The influence of LTSI factors on motiva-
tion to transfer has been studied with two groups of innovation adopter categories 
based on teachers’ perceived digital technology integration skills. Mixed research 
methods (qualitative research methods are used to explain the results of the quantita-
tive research) were used to provide a deeper understanding of the key factors that 
influence motivation to transfer. The present study contributes to the literature by an 
evaluation of multi-level factors that influence teachers’ motivation to transfer tech-
nology-enabled educational innovation as well as a conceptual mapping between the 
learning transfer factors and the innovation adoption factors.

In the next section, we conceptualize technology-enabled innovation in educa-
tion, provide mechanisms of teacher training transfer, map learning transfer and 
technology-enabled educational innovation factors as well as present the importance 
of teachers’ perceived digital skills in innovation transfer. Then, we introduce the 
research design in section 3. In section 4, we present a structural equation mode-
ling technique used for quantitative research and sequential explanatory design as a 
qualitative research method as well as the validation of the LTSI instrument. In Sec-
tion 5, we present the results of both quantitative and qualitative research. Finally, 
we discuss the results, extend them by the implications for practice, and conclude 
the current study.

2 � Theoretical framework

2.1 � Conceptualizing technology‑enabled innovation in education

According to the diffusion of innovations theory, an innovation is defined as “an 
idea, practice or object that is perceived as new by an individual or other unit of 
adoption” (Rogers, 2003, p. 12). An aspect of the application of such an idea, prac-
tice, or object is also stressed (Kirkland & Sutch, 2009). An innovation, driven by or 
having a significant focus on the use of digital technologies, is a technological inno-
vation (Howard et al., 2021a). In turn, educational innovation is characterized by the 
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dynamic change intended to add value to the educational process and resulting in 
measurable outcomes (Organisation for Economic Co-operation and Development, 
2016; Organisation for Economic Co-operation and Development, 2010). In educa-
tion, technological innovation is not just related to new technology and its usage, 
but to new approaches to teaching and learning as well as many other interrelated 
processes which transform teaching and learning practices.

In this study, we use the term technology-enabled educational innovation to 
stress the disruptive use of digital technologies in classroom practices, replacing the 
traditional ones, as defined by Kampylis et  al. (2012). We concentrate on educa-
tional innovation involving understanding the technology, creating with technology, 
and creating technology both by teachers and students, as opposed to technologi-
cal innovation involving solely the usage of digital technology to replace traditional 
educational practices or to perform educational administrative goals (e.g., electronic 
systems for student registration). To realize the innovative potential of digital tech-
nologies in education, their use should be accompanied by educational and institu-
tional changes (Kampylis et al., 2012). In the innovation diffusion process, learning 
and transfer of learning are considered to be essential (Gautam & Basnet, 2020).

2.2 � Teacher training transfer for technology‑enabled educational innovation

2.2.1 � Learning transfer system

Human resource development research has aggregated the main factors in profes-
sional training (Baldwin & Ford, 1988) and provided the model of learning trans-
fer on their conceptual basis (Holton et al., 2000). The model includes the training-
specific factors linked to the training program (e.g., supervisor and peer support, 
training design, and course content), as well as general factors such as self-efficacy, 
expectations, and resistance to change. The model provides an empirically driven, 
validated self-report instrument (Learning Transfer System Inventory, LTSI) to 
assess individual perceptions of learning transfer in professional training. The LTSI 
instrument identifies the factors affecting the training transfer, assumes that training 
outcome is a function of ability, motivation, and environmental influences, and also 
includes secondary influencing factors (attitudes and personality) that affect motiva-
tion. The LTSI constructs and their definitions are presented in Table 1.

2.2.2 � Teachers’ motivation to transfer training and innovation adoption

Motivation to transfer, one of the core LTSI constructs, is “the trainees’ desire to use 
the knowledge and skills mastered in the training program on the job” (Noe, 1986, 
p. 743) and is considered to be a key factor for the transfer of training (Holton et al., 
2000; Burke & Hutchins, 2007; Gegenfurtner et al., 2009; Massenberg et al., 2017). 
Motivation to transfer plays the mediating role between other LTSI factors and 
actual learning transfer (Gegenfurtner et al., 2009; Hutchins et al., 2013; Nafukho 
et al., 2017; Celestin & Yunfei, 2018; Yaghi & Bates, 2020). The most influential 
factor in predicting actual training transfer of school innovation by the in-service 



1701

1 3

Education and Information Technologies (2024) 29:1697–1731	

Ta
bl

e 
1  

M
ap

pi
ng

 L
TS

I c
on

str
uc

ts
 w

ith
 a

cc
ep

ta
nc

e 
an

d 
ad

op
tio

n 
fa

ct
or

s o
f t

ec
hn

ol
og

y-
en

ab
le

d 
ed

uc
at

io
na

l i
nn

ov
at

io
n

LT
SI

 d
om

ai
n

LT
SI

 c
on

str
uc

t
LT

SI
 c

on
str

uc
t d

efi
ni

tio
n

LT
SI

 c
on

str
uc

t t
yp

e
Te

ch
no

lo
gy

-e
na

bl
ed

 e
du

ca
tio

na
l i

nn
ov

at
io

n 
ac

ce
pt

an
ce

 a
nd

 a
do

pt
io

n 
fa

ct
or

s

G
en

er
al

Pe
rfo

rm
an

ce
 se

lf-
effi

ca
cy

Th
e 

ge
ne

ra
l c

on
fid

en
ce

 o
f i

nd
iv

id
ua

ls
 in

 th
ei

r a
bi

lit
y 

to
 o

ve
r-

co
m

e 
ba

rr
ie

rs
 th

at
 h

in
de

r t
he

 tr
an

sf
er

 o
f l

ea
rn

in
g.

Le
ar

ne
r c

ha
ra

ct
er

ist
ic

s
Pe

rs
on

al
 fa

ct
or

s

Pe
rfo

rm
an

ce
 e

xp
ec

ta
tio

n
Th

e 
ex

pe
ct

at
io

n 
th

at
 le

ar
ni

ng
 tr

an
sf

er
 e

ffo
rts

 w
ill

 h
el

p 
im

pr
ov

e 
jo

b 
pe

rfo
rm

an
ce

.
Le

ar
ne

r c
ha

ra
ct

er
ist

ic
s

Pe
rs

on
al

 fa
ct

or
s

O
ut

co
m

e 
ex

pe
ct

at
io

n
Th

e 
ex

pe
ct

at
io

n 
th

at
 b

et
te

r w
or

k 
pe

rfo
rm

an
ce

 w
ill

 le
ad

 to
 

va
lu

ab
le

 a
nd

 m
ea

ni
ng

fu
l r

ec
og

ni
tio

n 
in

 th
e 

or
ga

ni
za

tio
n.

W
or

k 
en

vi
ro

nm
en

t
O

rg
an

iz
at

io
na

l f
ac

to
rs

Pe
rfo

rm
an

ce
 c

oa
ch

in
g

Fo
rm

al
 a

nd
 in

fo
rm

al
 so

ci
al

 p
ro

ce
ss

es
, r

eq
ui

re
d 

to
 e

qu
ip

 
em

pl
oy

ee
s w

ith
 th

e 
ne

ce
ss

ar
y 

kn
ow

le
dg

e 
an

d 
sk

ill
s t

o 
im

pr
ov

e 
th

ei
r w

or
k 

pe
rfo

rm
an

ce
.

W
or

k 
en

vi
ro

nm
en

t
So

ci
al

 p
ra

ct
ic

es

Re
si

st
an

ce
 to

 c
ha

ng
e

Th
e 

ex
te

nt
 to

 w
hi

ch
 th

e 
cu

rr
en

t o
rg

an
iz

at
io

na
l c

ul
tu

re
 is

 p
er

-
ce

iv
ed

 b
y 

em
pl

oy
ee

s a
s p

re
ve

nt
in

g 
or

 re
fu

si
ng

 to
 tr

an
sf

er
 

le
ar

ni
ng

 (e
.g

., 
th

e 
re

si
st

an
ce

 o
f t

he
 c

ol
le

ag
ue

s t
o 

ch
an

ge
 th

e 
cu

rr
en

t s
itu

at
io

n)
.

W
or

k 
en

vi
ro

nm
en

t
So

ci
al

 p
ra

ct
ic

es



1702	 Education and Information Technologies (2024) 29:1697–1731

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

LT
SI

 d
om

ai
n

LT
SI

 c
on

str
uc

t
LT

SI
 c

on
str

uc
t d

efi
ni

tio
n

LT
SI

 c
on

str
uc

t t
yp

e
Te

ch
no

lo
gy

-e
na

bl
ed

 e
du

ca
tio

na
l i

nn
ov

at
io

n 
ac

ce
pt

an
ce

 a
nd

 a
do

pt
io

n 
fa

ct
or

s

Sp
ec

ifi
c

Le
ar

ne
r r

ea
di

ne
ss

St
at

e 
of

 in
di

vi
du

al
s t

ha
t a

llo
w

s t
he

m
 to

 a
ct

iv
el

y 
pa

rti
ci

pa
te

 in
 

a 
gi

ve
n 

le
ar

ni
ng

 a
ct

iv
ity

.
Le

ar
ne

r c
ha

ra
ct

er
ist

ic
s

Pe
rc

ei
ve

d 
va

lu
e 

fa
ct

or
s

M
ot

iv
at

io
n 

to
 tr

an
sf

er
Th

e 
de

si
re

 o
f t

ra
in

ee
s t

o 
us

e 
th

e 
sk

ill
s a

nd
 k

no
w

le
dg

e,
 

ac
qu

ire
d 

in
 a

 tr
ai

ni
ng

 p
ro

gr
am

, a
t t

he
ir 

w
or

kp
la

ce
.

Le
ar

ne
r c

ha
ra

ct
er

ist
ic

s
Pe

rc
ei

ve
d 

va
lu

e 
fa

ct
or

s

Po
si

tiv
e 

pe
rs

on
al

 o
ut

co
m

e
Th

e 
ex

te
nt

 to
 w

hi
ch

 e
m

pl
oy

ee
s b

el
ie

ve
 th

at
 th

e 
tra

ns
fe

r o
f 

le
ar

ni
ng

 le
ad

s t
o 

po
si

tiv
e 

ou
tc

om
es

 fo
r e

m
pl

oy
ee

s o
n 

th
e 

or
ga

ni
za

tio
na

l s
id

e.

W
or

k 
en

vi
ro

nm
en

t
O

rg
an

iz
at

io
na

l f
ac

to
rs

N
eg

at
iv

e 
pe

rs
on

al
 o

ut
co

m
e

Th
e 

de
gr

ee
 to

 w
hi

ch
 e

m
pl

oy
ee

s p
er

ce
iv

e 
th

at
 fa

ilu
re

 to
 

tra
ns

fe
r l

ea
rn

in
g 

w
ill

 re
su

lt 
in

 n
eg

at
iv

e 
co

ns
eq

ue
nc

es
 fo

r 
em

pl
oy

ee
s i

n 
th

e 
or

ga
ni

za
tio

n.

W
or

k 
en

vi
ro

nm
en

t
O

rg
an

iz
at

io
na

l f
ac

to
rs

Pe
rs

on
al

 c
ap

ac
ity

 to
 tr

an
sf

er
Th

e 
de

gr
ee

 to
 w

hi
ch

 a
n 

em
pl

oy
ee

’s
 w

or
kl

oa
d,

 ti
m

e 
an

d 
en

er
gy

 p
ro

m
ot

es
 o

r h
in

de
rs

 th
e 

tra
ns

fe
r o

f l
ea

rn
in

g.
Le

ar
ne

r c
ha

ra
ct

er
ist

ic
s

Pe
rs

on
al

 fa
ct

or
s

Su
pe

rv
is

or
 su

pp
or

t
Th

e 
ex

te
nt

 to
 w

hi
ch

 m
en

to
rs

 o
f t

he
 tr

ai
ni

ng
 p

ro
gr

am
 g

iv
e 

op
po

rtu
ni

tie
s t

o 
tra

ns
fe

r l
ea

rn
in

g.
Tr

ai
ni

ng
 d

es
ig

n 
an

d 
de

liv
er

y
Te

ch
no

lo
gy

-e
na

bl
ed

 in
no

va
tio

n 
fa

ct
or

s

Su
pe

rv
is

or
 o

pp
os

iti
on

Th
e 

le
ve

l o
f r

es
ist

an
ce

, n
eg

at
iv

e 
fe

ed
ba

ck
 a

nd
 la

ck
 o

f s
up

po
rt 

fo
r l

ea
rn

in
g 

tra
ns

fe
r f

ro
m

 su
pe

rv
is

or
s o

r t
he

 o
rg

an
iz

at
io

n’
s 

ad
m

in
ist

ra
tiv

e 
st

aff
.

W
or

k 
en

vi
ro

nm
en

t
O

rg
an

iz
at

io
na

l f
ac

to
rs

C
on

te
nt

 v
al

id
ity

Th
e 

de
gr

ee
 to

 w
hi

ch
 tr

ai
ne

es
 re

co
gn

iz
e 

th
at

 th
e 

tra
in

in
g,

 
kn

ow
le

dg
e 

an
d 

sk
ill

s t
au

gh
t i

n 
th

e 
tra

in
in

g 
pr

og
ra

m
 m

ee
t 

th
e 

jo
b 

re
qu

ire
m

en
ts

 a
nd

 p
er

fo
rm

an
ce

 e
xp

ec
ta

tio
ns

.

Tr
ai

ni
ng

 d
es

ig
n 

an
d 

de
liv

er
y

Te
ch

no
lo

gy
-e

na
bl

ed
 in

no
va

tio
n 

fa
ct

or
s

Tr
an

sf
er

 d
es

ig
n

Th
e 

ex
te

nt
 to

 w
hi

ch
 th

e 
tra

in
in

g 
pr

og
ra

m
 is

 d
es

ig
ne

d 
to

 li
nk

 
th

e 
le

ar
ni

ng
 to

 th
e 

re
qu

ire
m

en
ts

 o
f t

he
 jo

b 
th

ro
ug

h 
th

e 
us

e 
of

 tr
ai

ni
ng

 m
et

ho
ds

, e
xa

m
pl

es
 a

nd
 re

le
va

nt
 in

str
uc

tio
ns

.

Tr
ai

ni
ng

 d
es

ig
n 

an
d 

de
liv

er
y

Te
ch

no
lo

gy
-e

na
bl

ed
 in

no
va

tio
n 

fa
ct

or
s

Pe
er

 su
pp

or
t

Th
e 

le
ve

l o
f s

up
po

rt 
fro

m
 p

ee
rs

 fo
r l

ea
rn

in
g 

tra
ns

fe
r.

W
or

k 
en

vi
ro

nm
en

t
So

ci
al

 p
ra

ct
ic

es

O
pp

or
tu

ni
ty

 to
 u

se
 le

ar
ni

ng
Th

e 
ex

te
nt

 to
 w

hi
ch

 tr
ai

ne
es

 h
av

e 
th

e 
op

po
rtu

ni
tie

s, 
ro

le
s a

nd
 

re
so

ur
ce

s t
o 

de
liv

er
 le

ar
ni

ng
 o

n 
th

e 
jo

b.
W

or
k 

en
vi

ro
nm

en
t

O
rg

an
iz

at
io

na
l f

ac
to

rs



1703

1 3

Education and Information Technologies (2024) 29:1697–1731	

teachers was their motivation to transfer (Dreer et al., 2017). Teacher motivation was 
found to be related to frequency as well as the quality of technology integration in 
daily teaching processes (Backfisch et al., 2021).

According to the theory of planned behavior (Ajzen, 1991), an individual’s actual 
behavior can be predicted by the intention to use the knowledge and skills gained 
in the training program. Innovation adoption tightly relies on the adopters’ motiva-
tion. On the one hand, this is teachers’ motivation to introduce new approaches in 
the classroom that they learned independently or during the training program; on 
the other hand, this is motivation related to teachers’ desire to actively participate 
in professional development programs related to innovation. Teachers’ motivation 
might be decisive for the new introduction of technologies in teaching and learning, 
as this process is related to changes in teachers’ daily classroom practices: teachers 
must rethink and redesign their instructional methods so that enrichment with tech-
nology is meaningful (Backfisch et al., 2021).

Teachers’ involvement in professional development programs related to inno-
vation adoption is usually not mandatory in many countries, therefore, teachers’ 
motivation to pursue professional learning and become lifelong learners is essential 
(Gorozidis & Papaioannou, 2014). As innovators and early adopters are those will-
ing to take risks and often are the first ones to develop new ideas (Rogers, 2003), 
this group of teachers may be characterized as driven by extra intrinsic motivation 
(Zheng et al., 2019). Intrinsic motivation of the teachers was in turn found to be a 
predictor of creativity, a crucial component in educational innovation adoption and 
training transfer (Fidan & Oztürk, 2015).

Even the availability of technological infrastructure in schools only partly 
explains teachers’ technology use (Backfisch et al., 2021). This is not a surprising 
finding as the phases of innovation (technology-enabled educational innovation, 
in particular) show that motivation makes an important influence (Backfisch et al., 
2021), especially, when we consider deep-level use and understanding of digital 
technologies, involving coding and creativity.

2.2.3 � Mapping training transfer and technology‑enabled innovation adoption 
factors

The LTSI model includes constructs related to individual learner characteristics, 
work environment, training design and delivery, as it is discussed in numerous stud-
ies (e.g., Baldwin & Ford, 1988; Bates et al., 2012; Chang & Chiang, 2013; Nick-
erson et  al., 2019). Training transfer is influenced by general and specific factors 
(Holton et  al., 2000). Additionally, the technology-enabled educational innovation 
acceptance and diffusion process involves similar categories of factors (Granić, 
2022; Das, 2020). Leoste et al. (2021) have identified technology-enabled learning 
innovation acceptance and adoption factors based on several related theories and 
models: diffusion of innovations theory (Rogers, 2003), unified theory of acceptance 
and use of technology (UTAUT) (Venkatesh et  al., 2003), technology acceptance 
model (TAM) (Davis, 1989), technology-organization-environment (TOE) frame-
work (DePietro et  al., 1990), knowledge appropriation model (KAM) (Ley et  al., 
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2020), concerns-based adoption model (CBAM) (Hall & Hord, 1987), and techno-
logical pedagogical content knowledge (TPACK) (Koehler & Mishra, 2009).

In this study, we propose a conceptual linking between the LTSI factors and 
the acceptance and adoption factors of technology-enabled educational innovation 
(Table  1). The linking of training transfer factors and innovation adoption factors 
shows a similar origin. This mapping allows a different possible interpretation of 
LTSI factors based on the acceptance and adoption factors of technology-enabled 
educational innovation. The main difference in the interpretation of LTSI factors is 
the separation of the work environment category into social practices and organiza-
tional factors. This aspect is crucial when assessing the factors that influence teacher 
motivation to transfer technology-enabled educational innovation.

LTSI construct types have been derived based on theoretical and empirical stud-
ies (Burke & Hutchins, 2007; Gegenfurtner et al., 2009; Chang & Chiang, 2013). 
Besides technological innovation factors included in the table, there are contextual 
factors, describing the wider environment where innovation adoption is taking place 
(Leoste et al., 2021). When mapping LTSI constructs to technology-enabled educa-
tional innovation acceptance and adoption factors, technological factors transfer cor-
respond to the factors of a training program and design, i.e., the program designed 
to adopt technology-enhanced innovation. In the case of our research, these are tech-
nology-enabled innovation factors.

2.3 � Teachers’ perceived digital skills in innovation transfer

Teachers’ digital skills are not homogeneous; therefore, teachers may follow differ-
ent paths in their training and innovation transfer (González et  al., 2023). Teach-
ers’ readiness to integrate digital technologies in education is based on the belief 
that educational technologies are useful for teaching and learning and the confidence 
that they have sufficient skills to use these technologies for teaching practices (Petko 
et  al., 2018). The COVID-19 pandemic has accelerated teachers’ pedagogical and 
technological growth as they responded to the closings of their schools and adapted 
to the new digital environment (Moorhouse & Wong, 2022). In the post-COVID-19 
world, we must continue rethinking the teachers’ characteristics and digital skills to 
ensure the most benefit from the pandemic experience and the capacity to transfer 
innovation not only in times of crisis but also in times of stability. Teachers’ confi-
dence in their digital technology skills ensures that they can act as innovators and 
can successfully transfer innovation.

Technology-enabled educational innovation transfer can be reflected by the 
general innovation diffusion curve suggested by Rogers (2003). According to 
that curve, innovation adopter categories are defined as “the classifications of 
members of a social system on the basis of innovativeness” (Rogers, 2003, p. 
22). These categories include innovators, early adopters, early majority, late 
majority, and laggards. As with any other innovators, teachers-innovators are 
those willing to experience new ideas. They are the first to cope with the uncer-
tainty about innovation, with unprofitable and unsuccessful trials. Early adopters 
usually hold leadership roles and may influence innovation adoption. The early 
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majority of teachers have good interaction with other members of the social sys-
tem, but they do not have the leadership role that the early adopters have, and 
their decisions toward innovation take more time than of innovators and early 
adopters. The late majority and laggards make up about half of all the users and 
are the last adopter groups in an innovation diffusion process.

Teachers’ self-assessment, a subjective estimation of how they are skilled to 
integrate digital technology into educational practice, is reflected by their per-
ceived digital technology integration skills. This concept is related to digital/
computational self-efficacy and confidence (Hatos et  al., 2022). Lunde (1996), 
as cited in Dale et al. (2021), notices that innovative teachers demonstrate more 
persistence in the face of adversity. They differ in self-efficacy, risk-taking, 
pedagogical beliefs, and practicing student-centered approaches. Early adopters 
may be characterized as risk-takers engaging in multidisciplinary interactions 
while the majority are usually more conservative and operating within their own 
disciplines (Wilson & Stacey, 2004). Aguayo et al. (2022) in their study on digi-
tal activism in the COVID-19 era have found that computational self-efficacy is 
related to the diffusion of innovations and technological habits. Therefore, teach-
ers’ confidence in their educational technology skills, i.e., how teachers perceive 
their own technological skills, is an important criterion to distinguish teachers 
who might take up technology-enabled educational innovations.

3 � Research design

3.1 � Research questions

In order to address the main aim of the current study – to identify the key factors 
that influence teachers’ motivation to transfer technology-enabled educational 
innovation in primary education – the following research questions are raised:

RQ1. What are the LTSI factors that influence teachers’ motivation to transfer 
technology-enabled educational innovation?
RQ2. How do these factors vary between groups of teachers with different 
levels of perceived digital technology integration skills?

Based on the literature review, a transfer intention is influenced by general 
and specific factors. Holton et al. (2000) systematized these factors by develop-
ing an LTSI model that includes 5 general factors and 11 training-specific fac-
tors that are related to the training transfer. As discussed above, motivation to 
transfer as transfer intention is a key factor for training transfer. Figure 1 graphi-
cally illustrates the research model to be tested to answer RQ1.

The heterogeneity of the key factors that influence teachers’ motivation to 
transfer innovation according to teacher skills is analyzed in order to answer 
RQ2. Teachers are assigned to different groups according to their perceived digi-
tal technology integration skills for pedagogical purposes.
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3.2 � Technological creativity as a technology‑enabled educational innovation

The case of technology-enabled educational innovation in the current study is 
an online teacher professional development program for technological creativ-
ity. This program is open-ended enough to foster student-centered, creative play 
experiences. It may be used as a continuous training program (up to 4 years long), 
as well as a curriculum for diverse learning settings and in varied pedagogical 
contexts. To examine the relevance of the concept of innovation, we analyzed 
this program in terms of the nature of innovation, dimensions of the implementa-
tion phase, access level, impact area, and target as suggested by Kampylis et al. 
(2012).

The program is radical in nature and brings in many radical learning and teach-
ing practices. While experimenting with digital tools, teachers and then their stu-
dents, are merging tools in order to find new ways to solve problems, develop 
critical thinking, and express creativity in everyday classroom activities. While 
integrating different subjects, curricula knowledge and a holistic view of the world 
are being gradually developed. Technological creativity is reached with student-
centered teaching and learning methods. Under this training program, in-service 
primary school teachers learn how to create using programming, 3D modeling, vir-
tual reality, artificial intelligence, and other concepts of technologies. Teachers learn 
how to integrate those concepts in different subjects, e.g., learn math by merging it 
with machine learning or learn geography whilst using 3D modeling. The program 
is based on three stages: 1) understand: teachers learn technological concepts, and 
understand the basics of them; 2) practice: the concepts are put into simple guided 
practice exercises; 3) create: teachers merge learned concepts to build and create 
solutions through everyday classroom subjects.

›
›
›
›
›

›
›
›
›
›
›
›
›
›
›

›

Fig. 1   Research model
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However, the current access level of the program is limited to innovators and early 
adopters. The content of technological creativity innovation is tightly related to but not 
limited to the core parts of the integrative subject of Computing, or Informatics. Infor-
matics as a subject in primary school is gaining a lot of attention worldwide, and cur-
ricula are being actively developed (Dagienė et al., 2022). In Lithuania, the Informatics 
curriculum for primary school is in its development stage, and at the moment of this 
paper writing, Informatics is not a mandatory primary school subject. Computer pro-
gramming, data processing, and deeper digital tool integration are rather an initiative of 
innovative teachers.

In terms of geographical coverage, this program can be attributed to the national ini-
tiative that covers a large number of schools across the country. This innovation affects 
practices at schools (teaching and learning processes) and introduces new means (ser-
vices). Regarding actors, innovation involves specific target groups (teachers and stu-
dents in primary schools).

4 � Methods

Quantitative and qualitative research methods were used to provide a deeper under-
standing of key factors that influence teacher motivation to transfer technology-enabled 
educational innovation.

4.1 � Quantitative research method

4.1.1 � Sample and procedure

This study aimed to identify the key factors influencing teachers’ motivation to trans-
fer technology-enabled educational innovation in a sample of 771 primary education 
teachers who participate in the teacher training process. The study involved 12.7% of 
Lithuanian primary education teachers. We launched an online questionnaire survey at 
the end of the training program in May 2021 (the program continued throughout the 
2020–2021 school year). Although the proportion of female primary education teach-
ers was substantially high (98.9%), this distribution was representative of the body 
of primary education teachers in Lithuania at the time of the data collection (2021). 
Almost three-quarters of participants (71.7%) had more than 20 years of teaching expe-
rience. All participants completed an online survey that contained questions concerning 
learning transfer, the perceived technology integration skills for pedagogical purposes, 
teachers’ use of technology-enabled educational innovation, and background informa-
tion (e.g., gender, age, experience). All respondents agreed to participate voluntarily 
after being informed about the purpose of the research.

4.1.2 � Measures of the LTSI instrument

In the present study, we measured factors influencing teachers’ motivation to 
transfer technology-enabled educational innovation by using the validated LTSI 
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questionnaire based on Holton et al. (2000). The LTSI questionnaire has a total of 48 
items, of which 15 items relate to 5 constructs considered as general for independent 
constructs of the training program, whereas 33 items are related to 11 constructs that 
pertain to specific domains associated with the training program. The items were 
adapted to fit the focus of the research and assess teachers’ motivation to transfer 
technology-enabled educational innovation (the overview of adapted examples of 
all LTSI constructs is provided in Appendix Table 7). Participants responded on a 
Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree).

Reliability analysis followed by confirmatory factor analysis was chosen to test 
whether the data fit the theoretically expected structure. The validation of the LTSI 
instrument (Lithuanian version) was done using SPSS software. The principal com-
ponent analysis with varimax rotation was used to explore the natural dimensions 
between general and specific domains (respectively, 15 and 33 items). Principal 
components analysis of the 15 general domain items revealed a Kaiser–Meyer–Olkin 
(KMO) of 0.807 and Bartlett’s test χ2 = 6557 (df = 105) with p = 0.000 confirmed a 
linear dependence. A second Principal components analysis was conducted on the 
33 specific domain items. The KMO index was satisfactory (0.886), as was Bartlett’s 
test χ2 = 15048 (df = 528) with p = 0.000. Five factors accounted for 79.36% of the 
variance in the sample of general domain items and eleven factors accounted for 
78.27% of the variance in the sample of specific domain items.

Once the dimensions were identified, the confirmatory factor analysis was per-
formed to validate the instrument. The reliability of these 16 factors was assessed by 
carrying out confirmatory factor analysis for each of the factors. Cronbach’s alpha 
coefficient and composite reliability (CR) in every case exceeded the threshold value 
of 0.7 for internal consistency (Table 2). In addition, the average variance extracted 
(AVE) for each factor was greater than 0.5.

The square roots of each AVE (shown diagonally with bold values in Table 3) 
were greater than the off-diagonal values (inter-factor correlations), and that con-
firms sufficient discriminant validity.

4.1.3 � Measure of teachers’ perceived technology integration skills

Additionally, to examine the heterogeneity in key factors that significantly affect 
teachers’ motivation to transfer between different groups of program participants, we 
divided the respondents into two groups based on teachers’ perceived digital tech-
nology skills. We measured the variable of perceived technology integration skills 
for pedagogical purposes using the statement “I believe that I have the skills to use 
digital technologies for teaching purposes” using a scale ranging from 1 (strongly 
disagree) to 5 (strongly agree).

Among the participants, almost a third of teachers (32.2%) strongly agree that 
they have the skills to use digital technologies for teaching purposes. The full 
distribution of the variable is 0%, 1.3%, 18.9%, 47.6%, 32.2%, respectively, from 
1 to 5. As shown by cross-tabulation, there are no statistically significant dif-
ferences between participants who choose the values from 1 to 4 on the scale 
given. To exclude teachers who have characteristics of innovators, we divided the 
respondents into two groups – respondents choosing 5 were labeled as confident 
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technology users, and respondents choosing [1 to 4] – as reserved technology 
users. We use the definition of confident technology users (32.2%, N = 248) and 
reserved technology users (67.8%, N = 523), respectively.

The conducted qualitative study has confirmed that only confident technology 
users (who perceive their own technological skills in education as advanced) dif-
fer from others who participate in research and have the characteristics of innova-
tors. According to Roger’s innovation diffusion curve, we can assume that teach-
ers who have characteristics of late majority and laggards did not participate in 
the teacher professional development program for technological creativity (par-
ticipating in the program was voluntary).

4.1.4 � Data analysis

The explanatory analysis of the different dimensions was examined to explain 
teachers’ motivation to transfer. The dependent variable was Motivation to trans-
fer regressed by 13 constructs. Structural equation modeling (SEM) using the 
MPlus software was used to investigate the relations between the LTSI compo-
nents. An SEM analysis was conducted to assess the research model, using the 
robust maximum likelihood estimation. To test the heterogeneity in the key fac-
tors that significantly affect teachers’ motivation to transfer between confident 
and reserved technology users a multi-group SEM analysis was included. Invari-
ance was tested by scaled chi-squared difference tests (Satorra & Bentler, 2001) 
comparing configural and metric models, and metric and scalar models.

Table 2   Reliabilities of the factors

Domain Factor Item loading Cronbach’s alpha AVE CR

General Performance self-efficacy SE 0.76–0.80 0.86 0.61 0.82
Performance expectation PE 0.71–0.84 0.87 0.63 0.83
Outcome expectation OE 0.70–0.83 0.86 0.62 0.83
Performance coaching PC 0.78–0.89 0.91 0.72 0.88
Resistance to change RC 0.60–0.81 0.81 0.54 0.78

Specific Learner readiness LR 0.70–0.81 0.85 0.61 0.82
Motivation to transfer MT 0.79–0.82 0.87 0.64 0.84
Supervisor support SS 0.76–0.83 0.87 0.63 0.84
Supervisor opposition SO 0.70–0.83 0.82 0.55 0.79
Peer support PS 0.70–0.86 0.86 0.62 0.83
Positive personal outcome PP 0.58–0.81 0.81 0.54 0.77
Negative personal outcome NP 0.78–0.84 0.88 0.64 0.84
Opportunity to use learning OU 0.92 0.92 0.85 0.92
Personal capacity to transfer PT 0.76 0.68 0.58 0.73
Content validity CV 0.84–0.92 0.93 0.77 0.91
Transfer design TD 0.74–0.79 0.84 0.59 0.81
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4.2 � Qualitative research method

4.2.1 � Sample and procedure

To explain the results of quantitative research and to provide a better understand-
ing of factors that influence learning transfer among program participants, a 
qualitative research method was used. The study employed a sequential explana-
tory design, in which the collection of qualitative data follows the collection 
and analysis of quantitative data (Creswell & Plano Clark, 2011). Two groups 
of research participants were selected: (1) teachers who perceived their skills to 
use technologies for teaching purposes as high – identified as confident technol-
ogy users (N = 10) and (2) teachers who self-identified as having low skills to 
use technologies for teaching purposes – identified as reserved technology users 
(N = 20). The selection of the research participants was based on their answers to 
quantitative surveys, following the participant selection model (Creswell & Plano 
Clark, 2011).

The data collection method used in the qualitative study was individual semi-
structured interviews conducted via video-conferencing tools. The duration of inter-
views differed between the two groups – 60-80 minutes with confident technology 
users, and 20–40  minutes with reserved technology users. It is also important to 
note that the response rate was significantly lower among the reserved technology 
users (20 interviews out of 176 invitations) than in the first group (10 out of 27 
invitations).

The interview questionnaires focused on LTSI constructs, which were mapped 
with acceptance and adoption factors of technology-enabled educational innova-
tion. Questionnaires covered the following topics: 1) perceived value (motivation to 
learn and transfer), 2) personal characteristics (self-regulation [emotions in learning] 
and self-efficacy), social practices (student feedback, peer and supervisor support), 
organizational factors (opportunities to use learning and environmental resources), 
and technology-enabled innovation factors (challenges and benefits of online train-
ing, course design, and mentor support). The study was conducted in two phases: 
the first group of teachers was interviewed in January–February 2021 and the sec-
ond group of teachers – in May–June, 2021.

4.2.2 � Data analysis

The interview data were analyzed using a thematic coding approach that focuses on 
identifying patterns within the data (DeCuir-Gunby et al., 2011). The research team 
iteratively reviewed each transcript and assigned initial codes. The codes were dis-
cussed and defined by the research team. Perceived value, personal characteristics, 
social practices, organizational factors, and technology-enabled innovation factors 
were defined based on the LTSI constructs (which were mapped with acceptance 
and adoption factors of technology-enabled educational innovation) and designated 
as the five main categories of the codebook for both teacher groups. The subcatego-
ries within each category were established in the analysis process.
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5 � Results

5.1 � Quantitative research

The effects of perceived value factor, personal characteristics, social practices, 
organizational and technology-enabled innovation factors to teachers’ motivation 
to transfer technology-enabled educational innovation were examined by review-
ing the unstandardized regression coefficient (β), standard error (S.E.), critical 
ratio (C.R.), and significance level p value (p). We used the unstandardized coef-
ficients to do a later comparison between groups (standardized effects might be 
different due to different standard deviations).

The overall model fit is acceptable to good: χ2/df=2.255 it is less than 5 and is 
an acceptable fit (Hair et  al., 2010); RMSEA = 0.04, it is less than 0.08 and is a 
good fit (Byrne, 2010); CFI = 0.953, and TLI = 0.943 are both above 0.8 and are 
both considered as acceptable fit (Hair et al., 2010); SRMR = 0.037 is less than 0.08 
and reports a good fit. Structural model results revealed that constructs underpinned 
LTSI explained 76.8% of the variance in motivation to transfer. This is relatively 
high, higher than the level of 70% suggested by Venkatesh et al. (2003).

The findings of this research reveal that 8 out of 15 factors are significant as 
the critical ratio (C.R.) exceeded 1.96 and the p value is less than 0.05 within the 
current sample data (Table 4).

All categories of technology-enabled educational innovation acceptance and 
adoption factors significantly influence motivation to transfer. The major determi-
nant of motivation to transfer is performance expectation (personal characteris-
tic) with an effect of 0.719 (p < 0.01). The second determinant is transfer design 
(technology-enhanced innovation factor) with an effect of 0.429 (p < 0.01). The 
other two technology-enhanced innovation factors (content validity and supervi-
sor support) are also statistically significant with an effect of 0.277 (p < 0.01) and 
0.216 (p  < 0.01), respectively. The third determinant is learner readiness (per-
ceived value factor) with an effect of 0.385 (p < 0.01). Social practices such as 
resistance to change and peer support have significant positive effects on motiva-
tion to transfer (β = 0.207 and β = 0.196, p < 0.01, respectively). Organizational 
factor (negative outcomes) is also a crucial antecedent of motivation to transfer 
with an effect of 0.153 (p < 0.1).

To examine the heterogeneity in key factors influencing teachers’ motivation 
to transfer technology-enabled educational innovation between confident and 
reserved technology users, we performed a group analysis based on the teachers’ 
perceived digital technology skills. The measurement invariance for comparing 
groups was tested and the results indicated that the model is invariant at the met-
ric level (p > 0.05). This result suggested that the factor loadings in the model are 
treated as invariant between confident and reserved technology users (the items 
used to estimate the factor loadings have the same meaning for both groups). 
Next, the unconstrained structural model, which allowed the structural paths to 
vary between groups, was compared with the constrained structural model, which 
constrained the factor loadings and intercepts to be equal between confident and 
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reserved technology users. The χ2 difference test shows that there exist signifi-
cant differences between the unconstrained and constrained models (Δχ2=46.14; 
Δdf=31; p=0.039). The estimated path coefficients (unstandardised) are pre-
sented in Table 5.

Innovation transfer design (β = 0.867, p < 0.01), performance outcome expecta-
tion (β = 0.687, p < 0.01), and learner readiness (β = 0.293, p < 0.01), are statisti-
cally significant when influencing confident technology users’ motivation to transfer 
technology-enabled educational innovation into classroom practices. The technol-
ogy-enabled innovation factor associated with a transfer design, personal perfor-
mance expectation, and perceived value of a training program has the potential to 
influence the motivation to transfer for primary school teachers who are comfortable 
with using technologies for teaching purposes (Rogers (2003) calls them “innova-
tors”). As stated before, these teachers are driven by extra intrinsic motivation, and 
the present study indicates that organizational factors and social practices have no 
impact on confident technology users’ motivation to transfer.

Performance expectation (β = 0.714, p  < 0.05), learner readiness (β = 0.407, 
p < 0.01), and negative outcome (β = 0.188, p < 0.05) have a statistically significant 
impact on reserved technology users’ motivation to transfer technology-enabled edu-
cational innovation. Two factors – personal performance expectation and perceived 
value of a training program – were found to have an impact on motivation to adopt 
a technology-enabled educational innovation for both groups of teachers. None of 
the factors associated with technology-enabled educational innovation has an impact 
on reserved technology users’ motivation to transfer. A negative outcome that 

Table 4   Path coefficients for the research model

*** p < 0.001, ** p < 0.01, * p < 0.05, an empty cell indicates that the effect is insignificant

Technological innovation acceptance 
and adoption factors

LTSI construct Motivation to transfer
(all respondents, N = 771)

β S.E. C.R. p

Perceived value factor Learner readiness 0.39 0.067 5.75 0.000 ***
Personal characteristics Performance self-efficacy 0.073 0.09 0.81 0.419

Performance expectation 0.719 0.109 6.60 0.000 ***
Personal capacity −0.154 0.082 −1.88 0.061

Social practices Performance coaching −0.030 0.06 −0.50 0.615
Resistance to change 0.207 0.072 2.88 0.004 **
Peer support 0.196 0.079 2.48 0.013 **

Organizational factors Outcome expectation −0.059 0.097 −0.61 0.546
Supervisor opposition −0.048 0.062 −0.77 0.443
Positive outcome 0.153 0.090 1.70 0.088
Negative outcome 0.139 0.058 2.40 0.017 *
Opportunity to use 0.003 0.065 0.05 0.964

Technology-enabled innovation factors Supervisor support 0.216 0.082 2.63 0.008 **
Content validity 0.277 0.105 2.64 0.009 **
Transfer design 0.429 0.151 2.84 0.005 **
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influences motivation to transfer in this context can be identified as external pressure 
(e.g. if it were not transferred in class, the training completion certificate would not 
have been issued). As we see from the results, peer support is more important for the 
reserved technology users’ motivation to transfer as they are less driven by an intrin-
sic motivation to adopt a technology-enabled educational innovation.

5.2 � Qualitative research

Consistent with the LTSI model, the technology-enabled educational innovation 
acceptance and adoption factors are related to five categories: 1) perceived value 
factor, 2) personal characteristics, 3) social practices, 4) organizational factors, and 
5) technology-enabled innovation factors. The results of our exploration of the fac-
tors that influence teachers’ motivation to transfer innovation and how these factors 
vary between program participants according to teachers’ skills are presented firstly 
with the codebook (Table 6), then with a summarizing analysis of each category.

Data analysis showed that topics discussed and issues raised by the teachers dif-
fered between confident and reserved technology users. In relation to the perceived 
value factor, confident technology users showed homogeneous personal character-
istics and shared similar enthusiasm in joining the training program – the group 
demonstrated high receptivity to innovation and strong intrinsic motivation to learn 
new subjects. On the other hand, reserved technology users were more likely to have 
been encouraged to join the training program by their peers or school administra-
tion. When informed about the opportunity, their first reaction was often rejection. 
When asked why they decided to join the training program, the majority of reserved 
technology users mentioned a desire to keep up with innovations, to be up-to-date 
and to improve their competencies. Still, some reserved technology users shared the 
enthusiasm of the confident technology users but lacked technological skills to have 
the same confidence for teaching the new subject.

Important differences were observed in the personal characteristics of the two 
groups. All confident technology users pointed out that participating in the online 
teacher professional development program is interesting for them, so they always 
find time and willingly solve the difficulties that arise. On the other hand, reserved 
technology users were more likely to mention various stress factors (i.e., lack of 
time, difficulty applying the learned material in class, lack of confidence, anxi-
ety about teaching, etc.) that played into their learning process and contributed to 
delayed or patchy training transfer in the classroom. The two groups differed in their 
reactions to stress factors – while both groups experienced similar constraints in the 
training transfer (i.e., lack of technical equipment, lack of on-site technical support, 
difficult class management in a new environment, etc.), confident technology users 
were more open to risk-taking and were not afraid of mistakes. Reserved technology 
users, on the other hand, noted that they required more time in training to be able to 
build their confidence and transfer innovation in the classroom.

Interview data on social practices in schools showed that only a few teach-
ers in both groups worked in schools where the introduction of technological 
innovation was part of a wider school strategy. Confident technology users were 
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often the first in their schools to start learning technological creativity and did 
so even if they did not receive support from their peers or the administration. 
On the other hand, the majority of reserved technology users indicated that they 
received some support from the school administration, but it was usually limited 
to covering course fees and access to technical equipment. Confident technol-
ogy users were often frustrated by the inertia of their peers, lack of interest in 
innovation, and unwillingness to change working practices, but they also showed 
empathy and understanding of potential difficulties. Reserved technology users 
were less likely to talk about their peers’ skepticism towards technological crea-
tivity and were more reticent about the training program themselves. The sup-
port of both peers and the school administration was important for reserved 
technology users, especially when deciding whether to start or continue the pro-
fessional development program for technological creativity.

Organizational factors were much more widely discussed by reserved technol-
ogy users, which gave important insights into innovation adoption by the school 
as an organization rather than by just some teachers. Contrary to confident tech-
nology users, all of whom have transferred innovation to classrooms, reserved 
technology users listed a number of barriers that prevented them from teach-
ing their students technological creativity. The most prevalent barrier is diffi-
cult access to technological equipment (partly due to restrictions caused by the 
COVID-19 pandemic), followed by the lack of on-site technical assistance, a 
need for a second teacher/assistant in class, and a possibility to divide the class-
room into smaller groups (all of which point to the need of safe testing space for 
the introduction of the innovation). The majority of reserved technology users 
identified that they would need clear guidelines on the introduction of techno-
logical creativity as a subject (separate class is preferred over integration in 
other subjects). Contrary to confident technology users, they prefer pre-planned 
structured learning paths both for themselves and for their students rather than 
the open-ended design of learning environments.

Analysis of technology-enabled innovation factors showed that both groups 
evaluated the training design positively, noting the convenience of online educa-
tion, the possibility to use recorded material for additional guidance, the possi-
bility to choose learning pace, and the supervisor’s support. Yet, reserved tech-
nology users argued that good training design by itself was not sufficient for 
training transfer to the classroom. Whereas confident technology users praised 
the training program, highlighting its direct applicability in the classroom, 
reserved technology users noted that a more structured teaching plan and well-
prepared work environment would be important for the transfer of technological 
creativity in the classrooms. Reserved technology users shared a sense of duty 
to follow instructions of the training and to transfer technological creativity to 
their classrooms, yet the majority of them noted that the transfer of innovation 
has been limited in scope (few classes or a smaller number of students in a non-
formal education setting) and has not yet reached a level of full integration in 
the school curriculum.
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6 � Discussion and conclusion

The COVID-19 pandemic has demonstrated an important role of the innovative 
use of digital technologies in education. The so-called “new normal” job condi-
tions emerged following the initial stage of the pandemic, the scope of work and 
communication changes have directly affected almost all school employees caus-
ing COVID-19-associated technological distress and burnout in teachers and school 
administration (Karakose et al., 2022). During this period, teachers have gained dif-
ficult but valuable experiences in various aspects of the practical use of educational 
digital technologies in their classes. Teachers’ digital competence became a neces-
sity, and many teachers have overcome some barriers related to educational technol-
ogy use and online teacher training. This experience brought important directions to 
post-pandemic education, where we already look beyond digital technology use in 
education just as a substitute for traditional, non-digital tools. In a world of uncer-
tainty and constant changes: 1) we experience the need for teachers to be ready to 
take up the technology-enabled educational innovations, 2) we reconsider the cur-
riculum in the teacher training that relates to digital technology use in education 
– stressing a deep understanding of digital technologies, programming and creative 
expression with technology.

The conceptual change in the use of digital technologies in teaching practice 
requires teachers’ and schools’ readiness for the new normal of constant adoption 
of innovation. This study investigates the technology-enabled educational 
innovation acceptance and adoption factors that influenced teacher motivation to 
transfer training. It contributes to the literature by an evaluation of heterogeneity 
in key predictors of teachers’ motivation to transfer learned skills into teaching 
practices. From a methodological point of view, a multi-method research design 
with a qualitative dimension allowed us to examine factors that influence teachers’ 
motivation to transfer technology-enabled educational innovation in breadth and 
depth. In terms of methodological contributions, this study extends the application 
of the LTSI model in the context of technological innovation acceptance and 
adoption in education.

6.1 � Findings and insights

By analyzing an expanded model, we found that the motivation to transfer is sig-
nificantly influenced by all five domains: personal characteristics (performance 
expectation), technology-enabled innovation factors (transfer design, content 
validity, and supervisor support), perceived value factor (learner readiness), 
social practices (resistance to change and peer support) and organizational factor 
(positive outcome). As in previous studies, our findings show that the perceived 
learner factor (learner readiness) is a significant predictor of transfer (e.g., Celes-
tin & Yunfei, 2018) – learning readiness denotes teachers’ motivational factors 
and expectation that the training program will enhance their job performance. 
Yaghi and Bates (2020) confirmed that there is a positive relationship between 



1721

1 3

Education and Information Technologies (2024) 29:1697–1731	

training transfer and the support system within the organization (organizational 
factors) with motivation to transfer playing the mediating role in this process. 
This study also found that the training transfer increases when peer and supervi-
sor support increases. Organizational factors and a positive organizational climate 
are critical to learning transfer not only in face-to-face training programs but also 
in online training enrollment (Joo Ju et  al., 2011). As found by Hutchins et  al. 
(2013), transfer design and performance expectations are significant predictors.

As stated by González et  al. (2023), teachers’ digital skills are not homoge-
neous, and teacher trainers should consider these differences when designing 
professional development programs by the inclusion of different learning paths 
depending on the initial stage. We have extended this statement by proving that 
the key factors that influence teachers’ motivation to transfer learning varied con-
siderably according to teachers’ skills and effective innovation adoption requires 
applying different roles and strategies based on the teachers’ skills. To investi-
gate the heterogeneity depending on teachers’ skills, two groups were analyzed 
according to teachers’ perceived digital technology integration skills – confident 
and reserved technology users.

Confident technology users  Quantitative research showed that primary school 
teachers who are confident technology users are motivated to transfer learned skills 
into teaching by technology-enabled innovation factors associated with a transfer 
design, personal performance expectation, and perceived value of a training pro-
gram. Organizational factors and social practices had no impact on these teachers’ 
motivation to transfer. These findings support the statements of innovation diffusion 
theories that teachers-innovators and early adopters use the organizational climate as 
an enabler, i.e., these categories of teachers have the persistence to overcome man-
agement reservations or they are more successful in persuading management of the 
benefits of technology-enabled educational innovation (Leoste et al., 2021).

Qualitative research showed that confident technology users had characteristics 
of innovators: they wanted to try new things, they were not afraid to experiment 
and could learn from mistakes. It was important for them to bring innovations to 
the educational process, and to initiate wider changes in their schools. Confident 
technology users were driven by the personal intention to improve job performance. 
In addition to intrinsic motivation to improve their own performance, teachers noted 
that it was important for them to introduce innovations in the educational process, 
and to find ways to make the curriculum more interesting and relevant to their stu-
dents. Interviewed teachers noted that salary increase was not the main reason for 
them to engage in educational innovation. Teachers who participated in the quali-
tative research were often the first in their schools to start learning technological 
creativity and did so even when they did not receive support from the administration 
and their peers.

Reserved technology users  Quantitative research showed that organizational factors are 
important for reserved technology users’ motivation to transfer as they are less driven by 
an intrinsic motivation to adopt innovation. Qualitative research showed that reserved 
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technology users have different characteristics than confident technology users – they 
were rarely the initiators of change in their communities and they participated in the 
teacher training process more out of necessity, duty, or desire to keep up with their peers 
rather than driven by curiosity. They often hesitated, doubted their ability to teach techno-
logical creativity, and expressed a wish to improve one’s knowledge before teaching chil-
dren. Some teachers expressed a sense of shame for what they perceived as insufficient 
digital competence, and they were afraid of making mistakes teaching children.

Reserved technology users often relied on external motivation factors to engage with 
the training process and to initiate a transfer of knowledge in their classrooms. Inter-
viewed teachers noted that encouragement and support from school administration and 
peers were important when deciding to join the teacher training program. Some teachers 
transferred knowledge to class only after the insistence of training supervisors (if it were 
not transferred in class, a training completion certificate would not have been issued). 
Teachers who transferred innovation in their classrooms highlighted that students’ interest 
was an important factor that motivated them to continue the teacher training process.

Furthermore, reserved technology users highlighted that they preferred a struc-
tured framework for guidance on how to transfer learning in class (i.e., how to start 
with simple tasks and move to complex ones, and how to prepare materials for dif-
ferent lessons). This differed from confident technology users who preferred an 
individualized approach and often designed their own teaching curriculum based on 
their classroom needs and interests. Reserved technology users also asked for a clear 
structure in their own teaching – although the opportunity to choose different pro-
grams and individualize their learning path was generally viewed positively, prefer-
ence was expressed for a pre-planned or curated structure.

Previous studies state that the changes we expect in education in the post-
COVID-19 world are reimagining the competencies of the teachers, and there is a 
need for a paradigm shift in education, in order to enhance teachers’ capabilities to 
provide high-quality learning in all situations for all students (Imara et  al., 2021; 
Korkmaz & Toraman, 2020). Based on our findings, the importance of teacher and 
school readiness can be highlighted in order to ensure effective innovation transfer 
which guarantees that innovation becomes a daily practice not only among confident 
technology users but also among all teachers in primary education.

It is very important to understand different needs, motivations, and skills within a 
group of teachers. As noticed by Leoste et al. (2021), teachers’ personal factors are 
especially important at the stage when teachers become aware of technology-ena-
bled educational innovation. Teachers’ readiness and motivation to transfer innova-
tion in class vary widely. Only a small proportion of teachers have an intrinsic moti-
vation to accept and adopt innovations, while the majority of teachers prefer to work 
with tried and tested material. As found by Imara et al. (2021), the pandemic has 
demonstrated the need for teachers with a high level of resilience and the capacity 
to adapt to emergencies and the ability to recover, teachers must possess specialized 
competencies that allow them to successfully perform their role. To encourage the 
adoption of innovation in the post-COVID-19 world, it is important to engage with 
both groups. Confident digital technology users who are quick to adopt an innova-
tion might serve an important role to stimulate the intrinsic motivation of reserved 
technology users to engage in innovation. The possibility of peer-to-peer learning 
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and willingness to keep up with innovations were observed to be important factors 
for reserved technology users to open up for the adoption of innovation. As stated by 
Callan and Johnston (2020), senior leaders’ support was a critical factor in promot-
ing the continued use of new technologies in educational settings.

It is necessary to consider, that the COVID-19 pandemic has been a catalyst of 
innovation and professional growth among teachers. The results of the study by 
Moorhouse and Wong (2022) imply that there are distinct processes for innovation 
in times of stability and times of crisis. The findings of this study also showed that 
after a period of online teaching, teachers had a greater level of competency and 
willingness to use digital instructional approaches; this period had a positive impact 
on their pedagogical and technological development. To ensure effective innova-
tion transfer in primary education, it is also important to consider the readiness of 
schools as organizations to accept innovation. While the focus is often placed on 
teacher training, the involvement of school administration is as crucial for the suc-
cessful adoption of innovation throughout the school.

Based on our findings, it can be assumed that innovation becomes a daily prac-
tice for the majority of teachers (not just for confident technology users) only when 
a school administration is involved and supports the wider change. Researchers 
emphasize the influence of the school’s organizational climate, its flexibility, and 
support for change, as well as other organizational aspects (Dale et  al., 2021). 
Moreira-Fontán et  al. (2019) and Vongkulluksn et  al. (2018) also highlighted the 
importance of institutional support for technological innovation. The task of the 
school administration is to provide a receptive working environment for exchanging 
knowledge and peer-to-peer learning as well as to define the vision of the school (a 
strategic plan), which would motivate teachers to purposefully improve their knowl-
edge. The school administration also defines how innovation (technological creativ-
ity) is placed in the curriculum – i.e., whether it is integrated into other subjects, 
taught as a new subject, or offered during a non-formal education of students.

6.2 � Implications for practice

Taken together, these findings and insights contribute to implications for educational 
institutions and policymakers as determinants of teachers’ motivation to transfer 
technology-enabled educational innovations to teaching and learning practices to 
help develop effective professional development of in-service teachers and create a 
suitable environment in schools for the adoption of innovation.

The results of this study highlight the importance of understanding the different 
needs, motivations, and skills of teachers. Based on this, different strategies and roles 
can be assigned. Furthermore, the results indicate that the role of school administra-
tion is crucial for the successful adoption of innovation. Such results indicate the 
fact that the adoption of innovation is a time-consuming process at individual and 
organizational levels. At the individual level, teachers need time: (1) to overcome 
the fear of innovation (technology), (2) to acquire basic knowledge; (3) to reach such 
a level of self-confidence that would allow the acquired knowledge to be transferred 
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to class. At the organizational level, it is necessary to ensure enough time: (1) for all 
teachers to become interested and involved in the proposed innovation; (2) to ensure 
the applicability of innovation in teaching practice; (3) to motivate teachers to par-
ticipate in the training process and transfer their knowledge in class; (4) to provide a 
trialability space where teachers can test to transfer the innovation.

From the findings of this study, in-person support and technical support might 
help to encourage reserved technology users to transfer training in class. The in-per-
son support is important to reduce the stress of transferring innovation and to assist 
during the first lessons with a new subject. A person (teacher assistant) can track 
mistakes and introduce corrections to the students’ work. An alternative could be 
to split the class into smaller groups (12–14 children) so that a teacher can attend to 
each of the children’s needs. Technical support is important to provide easy access 
to digital devices for both students and teachers. This includes not only access to 
quality and suitable base of digital devices but also the need to have an in-house spe-
cialist who provides technical support such as setting up computers, installing the 
needed programs, and being on-call for any technical problems.

6.3 � Limitations and further research

This research is associated with certain data collection limitations. The sample size 
is sufficient for the quantitative techniques employed (12.7% of Lithuanian primary 
education teachers participated) and qualitative data volumes provide a rich picture 
of learner characteristics, training design, and work environment. The main limita-
tion of this study relates to the specific analysis of Lithuanian primary education 
teachers. Future studies should be conducted considering different stages of innova-
tion diffusion, other levels of education, as well as various cultural environments. 
While this research offers insights into teachers’ motivation to transfer learned skills 
into teaching, further research is needed on training transfer (transfer outcome).

6.4 � Conclusion

In conclusion, we proposed a conceptual link between learning transfer factors and 
innovation adoption factors, which shows a similar origin of two theoretical frame-
works and provides a more detailed interpretation of LTSI factors. Furthermore, we 
discovered that perceived value factors, personal characteristics, social practices, 
organizational and technology-enabled innovation factors influence teachers’ moti-
vation to transfer technology-enabled educational innovation. The results empha-
size the importance of applying different roles and strategies based on the teachers’ 
skills. The results also highlight the necessary involvement of school administra-
tion in the innovation adoption process. Our findings may be the basis for design-
ing effective professional development of in-service teachers and creating a suitable 
environment in schools for the adoption of innovation in post-COVID-19 education.
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