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Abstract 
In recent years, integrating Information and Communication Technologies 
(ICT) into teaching has become essential. !is study aims to examine the fac-
tors that in"uence pre-service teachers’ intention to adopt ICT in their future 
teaching, with a particular focus on faculty support and ICT competencies. 
Grounded in the extended Technology Acceptance Model, the research in-
vestigates whether Perceived Usefulness (PU), Perceived Ease of Use (PEU), 
and ICT Competencies for Instructional Design (ICTC_ID) and Pupil Use 
(ICTC_PU), along with faculty support measured as Synthesis of Qualitative 
Evidence (SQD), predict Behavioural Intention (BI) to use ICT. Data from 
315 pre-service teachers at the University of Kragujevac, Faculty of Educa-
tion, were analysed using structural equation modeling. !e model explained 
66.3% of the variance in BI, with PU, PEU, and ICTC_PU directly in"uenc-
ing BI, while SQD signi#cantly predicted both ICT competencies directly and 
indirectly through PU and PEU. !ese #ndings underscore the pivotal role of 
faculty support in developing ICT competencies and strengthening BI, o$er-
ing valuable pedagogical implications for teacher education programmes to 
enhance instructional strategies, mentorship, and hands-on technology expe-
riences.

Keywords: ICT integration in education, faculty support, pre-service teach-
ers, ICT competencies, Structural Equation Modeling (SEM).

Introduction

!e integration of Information and Communication Technology 
(ICT) in education is crucial for modern teaching and learning. Institu-
tions increasingly focus on equipping students with digital skills, making 
ICT adoption a key area of research (Milutinović & Mandić, 2022; Teo, 
2009; Teo & Milutinović, 2015). !e Technology Acceptance Model (TAM) 
highlights the perceived usefulness and ease of use as critical determinants 
of ICT adoption (Lawrence & Tar, 2018).
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For pre-service teachers, ICT competencies and faculty support play a 
vital role in technology integration (Tondeur et al., 2018). Research shows 
that teachers’ and students’ attitudes toward ICT, their digital skills, and in-
stitutional support in#uence technology adoption (Buchanan et al., 2013). 
Faculty o$en face structural barriers and question the utility of learning 
technologies, emphasising the need for better institutional support and 
training (Buchanan et al., 2013).

Pre-service teachers’ ICT competency levels vary, a%ecting their ability 
to design interactive instructional materials. Studies highlight challenges 
in developing digital resources and call for improved training (McGarr & 
McDonagh, 2020). Similarly, research in Spain identi&ed gaps in digital 
teaching skills, reinforcing the need for ICT training in teacher education 
(Tárraga-Mínguez et al., 2021). Understanding the relationships between 
the perceived usefulness, ease of use, ICT competencies, and faculty sup-
port is crucial for enhancing ICT adoption.

!is paper proposes a comprehensive model of ICT adoption in edu-
cation, examining how these factors collectively shape pre-service teachers’ 
intentions to integrate ICT into their teaching. !e &ndings o%er insights 
for institutions aiming to support educators in leveraging technology for 
improved learning outcomes.

Literature Review

!e integration of ICT in education is essential for modern teach-
ing, enhancing accessibility, #exibility, and interactivity (Lawrence & Tar, 
2018). Beyond the classroom, ICT improves administrative e'ciency and 
supports online instruction (Lawrence & Tar, 2018). However, successful 
adoption depends on teacher readiness, institutional support, and profes-
sional development (Akram et al., 2022). Despite its bene&ts, challenges 
like teachers’ resistance and lack of competencies hinder full ICT integra-
tion (Ghavifekr & Rosdy, 2015). Addressing these barriers is crucial for 
maximising the potential of ICT in education. 

TAM (Davis et al., 1989) explains technology adoption through the 
perceived usefulness (PU) and perceived ease of use (PEU). Studies con-
&rm the relevance of TAM in education (Milutinović & Mandić, 2022; 
Milutinović, 2024(; Teo, 2009; Teo & Milutinović, 2015), showing its ef-
fectiveness in predicting behavioural intentions (BI) to use technologies 
(Granić & Marangunić, 2019). In Serbia, TAM-based research highlights 
the importance of PU and PEU in technology adoption (Milutinović & 
Mandić, 2022; Teo et al., 2017). 
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Based on the TAM we hypothesise:
H1:  PU signi&cantly in#uences BI.
H2:  PEU signi&cantly in#uences BI.
H3:  PEU signi&cantly in#uences PU.
ICT competencies involve integrating digital skills, knowledge, and 

attitudes to enhance teaching and learning (Tondeur et al., 2016). !ese 
competencies support instructional design and student engagement, in#u-
enced by PU, PEU, and behavioural intention (Tondeur et al., 2018). Train-
ing programmes incorporating role models and re#ective practices signi&-
cantly improve pre-service teachers’ ICT competencies (Ristić, 2018).

Research highlights two key ICT competencies: (1) using ICT to en-
hance pupil learning (ICTC_PU) and (2) managing ICT for instructional 
design (ICTC_ID) (Tondeur et al., 2016). Studies show a strong correlation 
between self-perceived ICT competencies and the likelihood of integrating 
ICT in future teaching (Aslan & Zhu, 2017). Structured training, collabo-
rative lesson planning, and continuous feedback improve instructional in-
novation with ICT (Chen et al., 2022).

!erefore, we formulated the following hypotheses:
H4: PU signi&cantly in#uences ICTC_PU.
H5: PU signi&cantly in#uences ICTC_ID.
H6: ICTC_PU signi&cantly in#uences BI.
H7: PEU signi&cantly in#uences ICTC_ID.
H8: ICTC_ID signi&cantly in#uences ICTC_PU.
Faculty support and institutional training play a crucial role in pre-

service teachers’ ICT adoption. Teacher educators serve as role models, 
providing authentic technology experiences that shape ICT competencies 
(Tondeur et al., 2018). Structured training enhances pedagogical knowl-
edge and technological skills, facilitating ICT integration into teaching 
(Aslan & Zhu, 2017).

Strategies like re#ection, design-based learning, collaborative environ-
ments, and authentic experiences strengthen ICT competencies (Tondeur 
et al., 2018). Continuous feedback further supports technology integration, 
improving perceptions of the usefulness of ICT and ease of use (Petko et 
al., 2019).

 Based on the above said, we formulated the following hypotheses:
H9: SQD signi&cantly in#uences ICTC_PU.
H10: SQD signi&cantly in#uences PU.
H11: SQD signi&cantly in#uences PEU.
H12: SQD signi&cantly in#uences ICTC_ID.
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Present Study
!e primary goal of this research is to evaluate whether the Perceived 

Usefulness, Perceived Ease of ICT Use, ICT Competencies for Pupil Use, 
ICT Competencies for Instructional Design, and Faculty Support for ICT 
Use (with subscales: Collaboration, Role Modeling, Re#ection, Instruc-
tional Design, Feedback, and Authenticity) predict pre-service teachers’ 
intentions to integrate ICT. It also examines the interconnections among 
these factors, providing insights for teacher educators and researchers 
(Milutinović, 2016; Milutinović & Mandić, 2022).

Focusing on Serbian pre-service teachers, this study aligns with na-
tional e%orts to enhance digital competencies through policies, infrastruc-
ture upgrades, and training (Ministry of Education, Science and Techno-
logical Development, 2021). Serbia’s digital education strategies follow 
European frameworks such as DigCompEdu and DigCompOrg, guiding 
teacher digital competence development (Kampylis et al., 2015; Redecker, 
2017). !e revised 2023 national framework underscores the role of ICT in 
modern education, equipping educators with essential digital skills.

Serbian researchers, like those in other developing nations, aim to 
identify factors in#uencing ICT adoption among pre-service teachers, par-
ticularly ICT competencies and faculty support. !e study’s research model 
(Figure 1) includes six key factors: Behavioural Intention (BI), Perceived 
Ease of Use (PEU), Perceived Usefulness (PU), ICT Competencies for In-
structional Design (ICTC_ID), ICT Competencies for Pupil Use (ICTC_
PU), and Faculty Support (SQD) with subscales: Collaboration (COL), In-
structional Design (DES), Re#ection (REF), Role Modeling (ROL), Feed-
back (FEE), and Authentic Experiences (AUT).

Fig. 1 Research model
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!is study aims to address the following research question in line with 
the hypotheses: How e%ectively does the research model predict pre-service 
teachers’ behavioural intention (BI) to use ICT in their future teaching?

Methodology

Participants in the Research 
A total of 315 students from the University of Kragujevac, and a well-

established Serbian teacher education faculty, participated in this study. 
!ese students were randomly selected from a single public university, 
which re#ects the typical structure of teacher education programmes in 
Serbia. Participants were enrolled in two compulsory courses, Pedagogical 
Informatics and Methodology of Informatics Education, which combined 
theoretical and practical ICT training. !ey also gained additional ICT ex-
posure in other courses throughout their studies.

Each participant provided informed consent, which assured data an-
onymisation and clari&ed that the study was voluntary and for research 
purposes only. Ethical principles such as autonomy, respect, fairness, con-
&dentiality, and compassion were maintained throughout the study. !e 
online survey, available in Serbian, took approximately 10 minutes to com-
plete. Participants’ average age was 21.46 years (SD = 4.08), with 9.2% male, 
re#ecting the gender distribution of Serbian education programmes, con-
sistent with previous studies (Milutinović, 2022).

Instrument
!is study used a two-part survey (questionnaire, Appendix 1) to explore 

key research variables. !e &rst section collected demographic data (age, gen-
der), while the second gathered self-reports on six variables using validated 
subscales: BI (3 items), PU (4), PEU (4), ICTC_ID (6), ICTC_PU (9), and SQD 
(24). All items used a &ve-point Likert scale, except SQD, which had six points.

Survey items for PU, PEU, and BI were adapted from established studies 
(Davis et al., 1989; Teo, 2009). To assess the support of teacher training insti-
tutions (TTIs), we modi&ed Tondeur et al.’s (2016) instrument, evaluating six 
SQD strategies: role modelling, re#ection, design-based learning, peer collabo-
ration, authentic experiences, and feedback. !e adapted ICTC scale (Tondeur 
et al., 2017) was used, where the ICTC_PU scale measured pre-service teach-
ers’ ability to teach ICT, and ICTC_ID assessed their ICT integration skills.

Items unsuitable for this context were excluded, and those with low 
factor loadings were removed a$er an exploratory factor analysis (EFA). 
!e survey was translated by the author, reviewed by an EFL professor, and 
re&ned by a bilingualism expert through multiple iterations.
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Data Analysis
We used structural equation modelling (SEM) to analyse the data, &rst 

assessing normality and then developing the study model. SEM, suitable 
for examining relationships between observed and latent variables (Hoyle, 
2011), was conducted using Amos 23.0 and SPSS 17.0 with maximum like-
lihood estimation.

Following Anderson and Gerbing’s (1988) two-step approach, we &rst 
evaluated the measurement model to con&rm how well items represented 
latent variables, then tested the structural model for variable relationships. 
!e measurement model included six components with uncorrelated er-
rors. Based on Kline’s (2011) N:q ratio of 20:1, a minimum of 120 par-
ticipants was needed for six parameters. With 315 participants, SEM was 
appropriate.

Results

Descriptive Statistics of the Variables
Table 1 shows the descriptive statistics of the variables as calculated by 

SPSS. !e mean values for all components exceed the scale means (3.5 for 
the SQD scale and 3.0 for the other scales), suggesting predominantly posi-
tive responses to the model’s constructs. Following the guidelines of Schu-
macker & Lomax (2010) and Kline (2011), skewness and kurtosis values 
were within the acceptable range of |3|, and |10| respectively. Consequently, 
the data in this study were assumed to adhere to the principles of univariate 
normality.

Table 1 !e descriptive statistics, reliability and convergent validity of the 
study’s constructs
Construct Mean Std. De-

viation
Skew-
ness

Kurtosis ) CR AVE

SQD 4.566 0.801 -0.188 -0.519 0.957 0.968 0.835
ICTC_ID 4.119 0.662 -0.330 -0.753 0.869 0.859 0.504
ICTC_PU 4.274 0.637 -0.801 0.046 0.871 0.921 0.565
BI 4.306 0.716 -0.863 0.006 0.851 0.852 0.658
PU 4.444 0.645 -1.005 0.087 0.922 0.873 0.632
PEU 4.236 0.637 -0.545 -0.263 0.843 0.843 0.573

Note. ) = Cronbach’s Alpha; CR= composite reliability;  
          AVE = average variance extracted.
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Assessment of the Measurement Model
Maximum likelihood estimation (MLE) and con&rmatory factor anal-

ysis (CFA) were used to assess the measurement model with uncorrelated 
errors. Mardia’s (1970) normalised multivariate kurtosis (586.074) was be-
low the threshold (2600) for 50 observed items (Raykov & Marcoulides, 
2008), con&rming multivariate normality.

Table 2 presents discriminant validity results based on Fornell and 
Larcker’s (1981) criteria. !e square root of the AVE for each construct 
exceeded its correlations with other constructs, except for the ICTC sub-
scales (ICTC_PU and ICTC_ID). While they were designed as distinct 
dimensions, high intercorrelations suggest partial overlap in practice. De-
spite this, each sub-scale o%ers valuable insights, and both will be analysed 
separately and together, consistent with our theoretical framework.

Table 2 Assessment of discriminant validity and correlations among the con-
structs of the measurement model (N=315)

PEU PU ICTC_PU BI SQD ICTC_ID
PEU 0.757
PU 0.718 0.795

ICTC_PU 0.681 0.724 0.752
BI 0.739 0.758 0.683 0.811

SQD 0.552 0.560 0.625 0.515 0.914
ICTC_ID 0.716 0.698 0.861 0.647 0.606 0.710

Evaluations were conducted to examine the measurement model’s in-
ternal consistency, convergent validity, and indicator reliability. Data reli-
ability was assessed using the average variance extracted (AVE) and com-
posite reliability (CR), with values of 0.50 or above deemed acceptable 
(Fornell & Larcker, 1981). As shown in Table 2, all constructs exhibited 
CRs, and AVEs within acceptable limits. Furthermore, the standardised 
estimates for the items were reviewed, with values above 0.50 indicating a 
satisfactory representation of the underlying construct (Hair et al., 2010), 
and all estimates met this criterion, ranging from 0.62 to 0.86. 

!e &t of the measurement model was evaluated using the minimum 
&t function (χ2) and the ratio of χ2 to the degrees of freedom (χ2/df), with 
a ratio below 3.0 regarded as optimal (Kline, 2011). Furthermore, a Com-
parative Fit Index (CFI) and Tucker-Lewis Index (TLI) values greater than 
0.90 were considered to indicate a good &t (Hair et al., 2010; Schumacker 
& Lomax, 2010). 

Additionally, we examined the standardised root mean square residual 
(SRMR) and the root mean square error of approximation (RMSEA). Ac-
cording to Hu and Bentler (1999), a good model &t is achieved when the 
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RMSEA is below 0.05 and the SRMR is under 0.08. Based on the CFA re-
sults, the measurement model used in this study &ts the data well (χ2 = 
1865.616, χ2/df = 1.627, CFI = 0.927, TLI = 0.923, RMSEA = 0.045 [90% 
CI: 0.041–0.048], SRMR = 0.045).

Structural Model Assessment
We assessed the structural model’s &t using the same goodness-of-&t 

indices and criteria applied to the CFA model. !e results con&rmed that 
the structural model demonstrated a good &t to the data (χ2 = 1865.971, 
χ2/df = 1.623, CFI = 0.929, TLI = 0.924, RMSEA = 0.045 [90% CI: 0.041–
0.048], SRMR = 0.045).

Fig. 2 Standardised path coe%cients for hypothesis outcomes
Note. * p < 0.05; ** p < 0.01; *** p < 0.001.

Hypothesis Testing
Figure 2 presents the &ndings from testing all 12 hypotheses, along 

with the &ve endogenous variables (PU, PEU, ICTC-ID, ICTC-PU, and BI).
Table 3 presents the breakdown of e%ects derived from the path model, 

displaying the standardised total, direct, and indirect e%ects for each of the 
&ve endogenous variables and the exogenous variable.

!e results showed that PU, PEU, and ICT_PU directly in#uenced pre-
service teachers’ intention to use ICT in the classroom. Five variables—
SQD, PU, PEU, ICT_PU, and ICT_ID—accounted for 66.3% of the vari-
ance in behavioural intention (BI), with positive e%ects.
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SQD signi&cantly in#uenced both ICTC_PU and ICTC_ID directly 
and indirectly through PU and PEU, explaining 78.0% and 61.6% of the 
variance in ICTC_PU and ICTC_ID, respectively. SQD, along with PEU, 
explained 55.4% of the variance in PU, while SQD explained 30.6% of 
PEU’s variance.

!e &ndings highlight SQD as essential in developing ICT competen-
cies for both pupil use and instructional design, in#uencing these compe-
tencies directly and indirectly through PU and PEU. Overall, the model 
explains 66.3% of the variance in BI, underscoring the key role of faculty 
support in fostering ICT competencies and shaping pre-service teachers’ 
intentions to integrate ICT into their teaching.

Table 3 Results of research model testing (standardised estimates of direct, 
indirect, and total e$ects)

Outcome Factor Direct Indirect Total

Behavioral  
intention (R2 = 0.663) 

SQD
ICTC_ID
PEU
ICTC_PU
PU

—
—

0.346
0.162
0.393

0.512
0.104
0.308

—
0.065

0.512
0.104
0.654
0.162
0.458

Perceived Usefulness 
of ICT (R2 = 0.554) 

SQD
PEU

0.235
0.588

0.325
—

0.560
0.588

Perceived Ease of 
Use (R2 = 0.306) SQD 0.553 — 0.553

ICT competencies - Pu-
pil use (R2 = 0.780) 

SQD
PU
PEU
ICTC_ID

0.117
0.211

—
0.643

0.508
0.192
0.477

—

0.625
0.403
0.477
0.643

ICT competencies - Instruc-
tional design (R2 = 0.616) 

SQD
PU
PEU

0.232
0.298
0.374

0.374
—

0.175

0.606
0.298
0.549

Discussion 

!is study aimed to evaluate whether Perceived Usefulness (PU), Per-
ceived Ease of Use (PEU), ICT Competencies for Instructional Design 
(ICTC_ID), ICT Competencies for Pupil Use (ICTC_PU), and Faculty 
Support for ICT Use (SQD) serve as signi&cant predictors of pre-service 
teachers’ behavioural intention (BI) to use ICT in their future teaching. !e 
&ndings indicate that these factors collectively explain 66.3% of the vari-
ance in BI, highlighting their importance in shaping pre-service teachers’ 
technology adoption. Additionally, faculty support, represented by SQD, 
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plays a crucial role in developing ICT competencies for both pupil use and 
instructional design, with direct and indirect e%ects through PEU and PU.

Predicting Pre-Service Teachers’ Behavioural Intention to Use ICT 
!e model in this study demonstrated a good &t to the data, support-

ing the validity of the relationships and the overall framework for under-
standing pre-service teachers’ ICT integration.

!e results showed that all 12 hypotheses were supported. PU, PEU, 
and ICTC_PU directly impacted pre-service teachers’ intention to use ICT 
in the classroom. PU had the strongest e%ect (β = 0.393), followed by PEU 
(β = 0.346) and ICTC_PU (β = 0.162). !e study also found that ICTC_PU 
is in#uenced by ICTC_ID (β = 0.643), highlighting the importance of in-
structional design competencies in supporting pupil use of ICT. !ese &nd-
ings align with previous research that underscores the role of the perceived 
usefulness, ease of use, and competencies in driving technology adoption 
(Davis et al., 1989; Milutinović, 2022; Teo, 2009).

SQD signi&cantly in#uenced both ICTC_PU and ICTC_ID, with di-
rect and indirect e%ects. SQD explained 78.0% of the variance in ICTC_PU 
and 61.6% in ICTC_ID. Faculty support directly impacted PEU (β = 0.553) 
and PU (β = 0.560), while also indirectly in#uencing ICTC_ID (β = 0.104). 
!ese results emphasise the key role of faculty support in developing ICT 
competencies and fostering positive perceptions of ICT integration, con-
sistent with research by Petko et al. (2019) and Tondeur et al. (2016, 2017), 
who highlighted the importance of faculty role modelling, feedback, and 
collaboration in technology adoption.

SQD also in#uenced ICTC_PU and ICTC_ID through PU and PEU, 
demonstrating the importance of practical training, collaboration, and 
feedback. !e study suggests that teacher training programmes should fo-
cus on real-world ICT applications, enhancing both instructional design 
and pupil-use competencies to improve pre-service teachers’ ICT adop-
tion. !ese &ndings align with the work of Mandić et al. (2017), who found 
that innovative teaching approaches contributed to improved ICT compe-
tencies among students, and Tondeur et al. (2025), who emphasised the 
importance of continuous adaptation of teacher education programmes to 
digital teaching practices.
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!eoretical and Practical Contributions, Limitations,  
and Future Research
!is study contributes to the literature by extending the Technology 

Acceptance Model (TAM) framework through the inclusion of faculty sup-
port and ICT competencies. While prior research has focused on self-e'-
cacy and attitudes toward ICT (Teo et al., 2016), this study emphasises the 
institutional and instructional factors that shape teachers’ ICT competen-
cies and acceptance. 

!e study emphasises the importance of faculty support in shaping 
pre-service teachers’ intention to use ICT and the development of their ICT 
competencies. Although SQD did not directly predict behavioural inten-
tion, its strong indirect impact highlights its vital role in ICT integration. 
Teacher education programmes should focus on key SQD elements like 
role modelling, re#ection, instructional design, collaboration, authentic 
experiences, and feedback to enhance ICT integration. Given the rapid 
evolution of digital learning, these programmes must continuously adapt 
to equip pre-service teachers with relevant competencies, as highlighted by 
Tondeur et al. (2025).

Furthermore, the study underscores the signi&cant impact of PU 
and PEU on ICT competencies and BI. Programmes should enhance pre-
service teachers’ perceptions of ICT’s usefulness and ease of use through 
hands-on experiences, modelling, and collaborative learning. Additionally, 
ICTC_ID serves as a foundational skill for e%ective ICTC_PU which di-
rectly in#uences BI, emphasising the need to prioritise both instructional 
design and pupil-centred applications.

By fostering ICTC_ID and ICTC_PU through faculty support, teacher 
education programmes can ensure that future educators feel competent 
and motivated to integrate ICT. !e successful integration of ICT depends 
on sustained institutional support, as Ristić (2018) pointed out, as well as 
Janković and Ristić (2018), who emphasised the importance of faculty sup-
port in shaping pre-service teachers’ intention to use ICT and develop their 
competencies. !ey advocate for teachers to transition from being mere 
knowledge providers to facilitators, fostering a dynamic learning environ-
ment with the use of ICT that motivates continuous development among 
educators and students alike. Ristić (2024) emphasises that achieving digi-
tal maturity is imperative for educational institutions, underscoring the 
necessity of faculty support in shaping pre-service teachers’ intentions, at-
titudes, and ICT competencies.

Overall, the study highlights the importance of holistic, practice-based, 
interdisciplinary (Milutinović, 2024b) ICT training that combines techni-
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cal pro&ciency with pedagogical competencies. Faculty involvement should 
include role modelling, collaborative learning, authentic experiences, and 
continuous feedback to strengthen pre-service teachers’ ICT competencies 
and foster a technology-integrated teaching environment.

!is study has some limitations. First, reliance on self-reported data 
may introduce bias, as participants could overestimate or underestimate 
their ICT competencies. Second, the sample was from a single university in 
Serbia, limiting the generalisability of the &ndings. 

Future research should focus on longitudinal studies to assess the long-
term impact of faculty support on ICT adoption, cross-cultural compari-
sons to explore variations across educational systems, and experimental or 
intervention studies to examine the e%ects of faculty-led ICT training on 
pre-service teachers’ competencies.

Conclusion

!is study highlights key factors in#uencing pre-service teachers’ be-
havioural intention (BI) to integrate ICT into their teaching. !e results 
show that the perceived usefulness (PU), perceived ease of use (PEU), and 
ICT competencies for pupil use (ICT_PU) signi&cantly impact BI. Togeth-
er, &ve factors – SQD, PU, PEU, ICT_PU, and ICT_ID – explain 66.3% of 
the variance in BI, emphasising the interconnected role of faculty support 
(SQD), ICT competencies, and technology perceptions in shaping ICT 
adoption intentions. Notably, ICT_PU’s strong in#uence suggests that pre-
service teachers’ con&dence in using ICT for student engagement is crucial, 
reinforcing the need for hands-on ICT training and pedagogical integra-
tion in teacher education.

!e study also underscores the importance of faculty support in devel-
oping pre-service teachers’ ICT competencies. By demonstrating how SQD 
in#uences both ICTC_PU and ICTC_ID directly and indirectly, it stresses 
the need for teacher education programmes that promote active engage-
ment with technology. Emphasising role modelling, continuous feedback, 
and collaborative learning can better prepare future educators to e%ectively 
integrate technology into their classrooms. Future research should exam-
ine other contextual factors that may in#uence ICT adoption in teacher 
education.
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Appendix 1:

List of Constructs and Corresponding Items

Perceived ease of use (adapted from Davis et al. 1989; Teo 2009)
(PEU1)  I &nd it easy to interact with ICT;
(PEU2)  I &nd it #exible to interact with ICT;
(PEU3)  It would be easy for me to become skillful at using ICT in educational 

practice;
(PEU4)  In general, I consider ICT to be easy to use.

Perceived usefulness (adapted from Davis et al. 1989; Teo 2009)
(PU1)  !e use of ICT improves the educational practice;
(PU2)  !e use of ICT makes the educational practice more e%ective;
(PU3)  !e use of ICT makes it easier to carry out educational tasks;
(PU4)  In general, I consider that ICT are useful in education.

Behavioural intention (adapted from Teo 2009)
(BI1) I intend to use ICT frequently in my future educational practice;
(BI2) I will probably use ICT in my educational practice as soon as I start 

working;
(BI3) I will use ICT in my future educational practice.

ICT competencies - Pupil use (adapted from Tondeur et al., 2017)
I am able to . . .
(ICTC-PU1)  motivate pupils to use ICT in a positive way;
(ICTC-PU2) provide pupils with activities to exercise knowledge/skills by 

means of ICT;
(ICTC-PU3) provide pupils with activities on subject matters to learn with 

ICT;
(ICTC-PU4) o%er pupils opportunities to express ideas in a creative way by 

means of ICT;
(ICTC-PU5)  support pupils in searching information by means of ICT;
(ICTC-PU6) support pupils in processing and managing information by 

means of ICT;
(ICTC-PU7)  support pupils to present information by means of ICT;
(ICTC-PU8)  support pupils to communicate with ICT in a safe, responsible 

and e%ective way; 
(ICTC-PU9)  support pupils to work together with ICT;
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ICT competencies - Instructional design (adapted from Tondeur et al., 
2017)

I am able to . . .
(ICTC-ID1)  use ICT to di%erentiate learning and instruction; 
(ICTC-ID2)  track the learning progress of pupils in a digital way;
(ICTC-ID3)  evaluate pupils with the help of ICT;
(ICTC-ID4)  use ICT appropriately to communicate with pupils;
(ICTC-ID5)  design a learning environment with the available infrastructure;
(ICTC-ID6)  select ICT applications e%ectively in creating a learning environ-

ment (e.g, in view of the group size).

Faculty support measured as Synthesis of Qualitative Evidence (SQD) 
(Tondeur et al., 2016)

During my pre-service training, …
(ROL1)  I saw many examples of ICT use in an educational setting;
(ROL2)  I observed su'cient ICT use in an educational setting in order to 

integrate applications myself in the future;
(ROL3)  I saw good examples of ICT practice that inspired me to use ICT ap-

plications in the classroom myself;
(ROL4) !e potential of ICT use in education was demonstrated concretely;
(REF1)  I was given the chance to re#ect on the role of ICT in education;
(REF2)  We discussed the challenges of integrating ICT in education;
(REF3)  We were given the opportunity to discuss our experiences with ICT 

in the classroom 
(i.e., during internships);
(REF4)  !ere were speci&c occasions for us to discuss our general attitude 

towards ICT in education;
(DES1)  I received su'cient help in designing lessons that integrated ICT;
(DES2)  We learnt how to thoroughly integrate ICT into lessons;
(DES3)  We received help to use ICT when developing educational materials;
(DES4)  I received a great deal of help developing ICT-rich lessons and projects 

to use for my internship;
(COL1)  !ere were enough occasions for me to work together with other 

students on ICT use 
in education (i.e., we developed ICT-based lessons together);
(COL2)  I was convinced of the importance of co-operation with respect to 

ICT use in education;
(COL3)  Students helped each other to use ICT in an educational context;
(COL4)  Experiences using ICT in education were shared;
(AUT1)  !ere were enough occasions for me to test di%erent ways of using 

ICT in the classroom;
(AUT2)  I was able to learn to use ICT in the classroom through the intern-

ships;
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(AUT3)  I was encouraged to gain experience in using ICT in a classroom set-
ting;

(AUT4)  Students were encouraged when they attempted to use ICT in an 
educational setting;

(FEE1)  I received su'cient feedback about the use of ICT in my lessons;
(FEE2)  My competences with ICT were thoroughly evaluated;
(FEE3)  I received su'cient feedback on how I can further develop my ICT 

competences;
(FEE4)  My competences in using ICT in the classroom were regularly evalu-

ated.
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Dodelowanie akceptacji /�d w edukacji przez przyszłycŚ nauczycieli͗  
kompetencje͕ percepcje i wsparcie

ChoO znaczenie integracji technologii informacyjno-komunikacyjnych (ICT) w na-
uczaniu jest powszechnie uznawane, wielu nauczycieli wciPQ unika korzystania z ICT lub nie 
potra# skutecznie wykorzystywaO tych technologii w swoich klasach. Pomimo licznych korzy-
Rci, róQne bariery niestety utrudniajP ich szerokie zastosowanie w edukacji. Niniejsze badanie 
dotyczy czynników wpSywajPcych na zamiar podjTcia przez przyszSych nauczycieli staraU w 
zakresie wdraQania ICT w ich pracy dydaktycznej, ze szczególnym uwzglTdnieniem wsparcia 
ze strony wydziaSu i ksztaStowania kompetencji z obszaru ICT. Zrozumienie tych czynników 
ma kluczowe znaczenie dla tworzenia efektywnych programów ksztaScenia nauczycieli.

Badanie opiera siT na rozszerzonym Modelu Akceptacji Technologii (TAM) i anali-
zuje, czy postrzegana uQytecznoRO (PU), postrzegana SatwoRO uQycia (PEU), kompetencje ICT 
w projektowaniu nauczania (ICTC_ID), kompetencje ICT w pracy z uczniami (ICTC_PU) 
oraz wsparcie wydziaSu (SQD) przewidujP zamiar (BI) korzystania z ICT w nauczaniu. SQD 
obejmuje takie podskale jak wspóSpraca, modelowanie, re"eksja, projektowanie zajTO, infor-
macja zwrotna i autentycznoRO, które stanowiP kluczowe czynniki w rozwijaniu kompetencji 
ICT przyszSych nauczycieli.

Dane zebrane od 315 przyszSych nauczycieli WydziaSu Nauk Pedagogicznych Uniwer-
sytetu w Kragujevcu przeanalizowano z wykorzystaniem modelowania równaU struktural-
nych (SEM). Wyniki wykazaSy, Qe model dobrze dopasowuje siT do danych i wyjaRnia 66,3% 
wariancji BI dotyczPcej wykorzystania ICT w przyszSej pracy dydaktycznej. PU, PEU i ICTC_
PU miaSy bezpoRredni wpSyw na BI, a wsparcie wykSadowców (SQD) istotnie przewidywaSo 
kompetencje ICT - zarówno bezpoRrednio, jak i poRrednio poprzez PU i PEU. SQD wraz z 
PU i PEU wyjaRniaSy 61,6% wariancji ICTC_ID, a wspólnie z ICTC_ID, PU i PEU stano-
wiSy 78,0% wariancji ICTC_PU. SQD i PEU wyjaRniaSy 62,5% wariancji PU, a samo SQD 
wyjaRniaSo 55,5% wariancji PEU. Wyniki te podkreRlajP kluczowP rolT wsparcia wydziaSu w 
ksztaStowaniu kompetencji ICT przyszSych nauczycieli oraz ich gotowoRci do integracji ICT w 
praktyce dydaktycznej.

Badanie niesie istotne implikacje pedagogiczne, podkreRlajPc potrzebT stosowania sku-
tecznych strategii dydaktycznych, rozwijajPcych kompetencje w zakresie ICT. Programy ksztaS-
cenia nauczycieli powinny sprzyjaO zaangaQowaniu kadry w modelowanie, mentoring, wspóS-
pracT i tworzenie autentycznych doRwiadczeU zwiPzanych z ICT. Zapewnienie praktycznych 
doRwiadczeU z wykorzystaniem ICT i ciPgSej informacji zwrotnej pomogSoby przyszSym nauczy-
cielom w ksztaStowaniu pozytywnego nastawienia do tego zagadnienia i w efekcie SatwoRci uQy-
cia ICT, co z pewnoRciP zachTciSoby ich do integrowania technologii w ich klasach.

Wnioski z niniejszego badania dostarczajP cennych informacji na temat czynników wpSy-
wajPcych na zamiar podjTcia przez przyszSych nauczycieli staraU w zakresie wdraQania ICT w 
edukacji. Wyniki potwierdzajP znaczenie wsparcia wydziaSu i duQP rolT rozwijanych kompeten-
cji ICT. UwzglTdniajPc te ustalenia w programach ksztaScenia nauczycieli, instytucje edukacyjne 
mogP lepiej przygotowaO przyszSych nauczycieli do skutecznego wykorzystania ICT w nauczaniu, 
przyczyniajPc siT do poprawy praktyk dydaktycznych oraz integracji ICT w klasach.

Słowa kluczowe: integracja ICT w nauczaniu; wsparcie wydziaSu; przyszli nauczycie-
le; kompetencje ICT; modelowanie równaU strukturalnych (SEM).
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Dodeliranje priŚvaćanja /<dͲa u obrazovanju od strane budućiŚ uēitelja͗ 
kompetencije͕ percepcije i podrška

Iako je važnost integracije informacijsko-komunikacijskih tehnologija 
(IKT) u nastavi &iroko prepoznata, mnogi nastavnici i dalje izbjegavaju ili ne us-
pijevaju koristiti IKT u svojim uVionicama. UnatoV brojnim prednostima, razne 
prepreke ometaju njihovu &iroku primjenu u obrazovanju. Ovo istraživanje bavi 
se Vimbenicima koji utjeVu na namjeru buduOih uVitelja da prihvate IKT u svojoj 
nastavi, s posebnim naglaskom na podr&ku fakulteta i IKT kompetencije. Razu-
mijevanje ovih Vimbenika kljuVno je za razvoj uVinkovitih programa obrazovanja 
uVitelja.

Istraživanje se temelji na pro&irenom Modelu prihvaOanja tehnologije 
(TAM) i ispituje predviWaju li percipirana korisnost (PU), percipirana lakoOa up-
orabe (PEU), IKT kompetencije za oblikovanje nastave (ICTC_ID), IKT kompe-
tencije za rad s uVenicima (ICTC_PU) te podr&ka fakulteta (SQD) i namjeru (BI) 
kori&tenja IKT-a u nastavi. SQD ukljuVuje podskale poput suradnje, modeliran-
ja, re"eksije, oblikovanja nastave, povratnih informacija i autentiVnosti, koje su 
kljuVni Vimbenici u razvoju IKT kompetencija buduOih uVitelja.

Podaci prikupljeni od 315 buduOih uVitelja na Fakultetu pedago&kih 
znanosti SveuVili&ta u Kragujevcu analizirani su kori&tenjem modeliranja struk-
turnim jednadžbama (SEM). Rezultati su pokazali da se model uklapa u podatke 
i obja&njava 66,3% varijance u BI za uporabu IKT-a u buduOoj nastavi. PU, PEU 
i ICTC_PU izravno su utjecali na BI, dok je podr&ka nastavnika (SQD) znaVajno 
predviWala IKT kompetencije, i izravno i neizravno putem PU i PEU. SQD, za-
jedno s PU i PEU, objasnila je 61,6% varijance ICTC_ID, a zajedno s ICTC_ID, 
PU i PEU Vinila je 78,0% varijance ICTC_PU. SQD i PEU objasnili su 62,5% 
varijance PU, a SQD sama obja&njava 55,5% varijance PEU. Ovi rezultati istiVu 
kljuVnu ulogu podr&ke fakulteta u oblikovanju IKT kompetencija buduOih uVitelja 
i njihove namjere da integriraju IKT u svoju nastavnu praksu.

Istraživanje ima važne pedago&ke implikacije, nagla&avajuOi potrebu za 
uVinkovitim nastavnim strategijama koje razvijaju IKT kompetencije. Programi 
obrazovanja uVitelja trebali bi poticati ukljuVivanje nastavnog osoblja u modeli-
ranje, mentorstvo, suradnju i autentiVna IKT iskustva. Osiguravanje praktiVnih 
iskustava u kori&tenju IKT-a te kontinuiranih povratnih informacija pomoglo bi 
buduOim uViteljima pobolj&ati njihovu percepciju korisnosti i lakoOe uporabe IKT-
a, &to bi ih ohrabrilo u integriranju IKT-a u nastavi.

Nalazi istraživanja pružaju uvid u Vimbenike koji utjeVu na namjeru 
buduOih uVitelja da prihvate IKT u nastavi. Nagla&ena je važnost podr&ke fakulte-
ta i razvoja IKT kompetencija u oblikovanju njihovih namjera. Integracija nalaza 
ovog istraživanja u programe obrazovanja uVitelja doprinijela bi boljoj pripremi 
za uVinkovitu uporabu IKT-a u nastavi &to &to može  doprinijeti kvaliteti nastavne 
prakse i integraciji IKT-a u uVionicama.

Ključne riječi: integracija IKT-a u nastavu, podr&ka fakulteta, buduOi 
uVitelji, IKT kompetencije, modeliranje strukturnim jednadžbama (SEM).


