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Abstract. This study examines the effectiveness of targeted professional develop-
ment workshops in enhancing Al literacy preparedness among educators in Romania,
France, and Finland, within the framework of the TADAM (Tools & Awareness about
Disinformation, Algorithms & Media) project. Using a pre-post design with independ-
ent groups, we assessed educators’ perceived preparedness across four dimensions: Al
literacy promotion, local knowledge development, training facilitation, and stakeholder
networking, before and after participation in country-specific workshops. Results indi-
cate that participants assessed following workshop completion reported substantially
higher preparedness levels across all four dimensions compared to those assessed
before the workshops, with effect sizes ranging from medium-large to large. Psycho-
metric analysis confirmed excellent internal consistency and strong unidimensional
structure of the preparedness measure. Overall, the findings suggest that competency-
based professional development models emphasising active learning, collaborative co-
design, and contextual adaptation may be associated with meaningful gains in educa-
tors’ perceived preparedness in emerging technological domains, while acknowledging
the methodological limitations inherent in non-randomised designs.

Keywords: Al literacy, educational technology, media education, pre-post intervention,
professional development.

Riassunto. Il presente studio esamina lefficacia di interventi formativi mirati per lo
sviluppo dell’alfabetizzazione sullintelligenza artificiale (Al literacy) tra gli educatori di
tre paesi europei — Romania, Francia e Finlandia - nellambito del progetto TADAM
(Tools & Awareness about Disinformation, Algorithms & Media). Attraverso un dise-
gno quasi-sperimentale pre-post con gruppi indipendenti, lo studio ha analizzato i
livelli di preparazione percepita degli educatori su quattro dimensioni: promozione
dell’Al literacy, sviluppo della conoscenza locale, facilitazione della formazione e net-
working tra stakeholder. I dati sono stati raccolti tramite questionari somministrati pri-
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ma e dopo la partecipazione a 12 workshop organizzati nei tre contesti nazionali (6 in Romania, 4 in Francia, 2 in Finlandia). I
risultati mostrano che i partecipanti valutati dopo i workshop hanno riportato livelli significativamente piti elevati di preparazione
rispetto a quelli valutati prima, con effetti di entita medio-grande e grande in tutte le dimensioni esaminate. Lanalisi psicometrica
ha confermato l'elevata coerenza interna dello strumento e una struttura unidimensionale robusta. Nel complesso, i risultati sugge-
riscono che modelli formativi basati sulle competenze, centrati sullapprendimento attivo, sulla co-progettazione e sulladattamento
contestuale, possono essere associati a un sostanziale miglioramento della preparazione percepita degli educatori in ambiti tecnolo-
gici emergenti, pur con le limitazioni metodologiche proprie dei disegni non randomizzati.

Parole chiave: Al literacy, intervento pre-post, media education, sviluppo professionale, tecnologia educativa.

1. INTRODUCTION

The proliferation of artificial intelligence (AI) tech-
nologies across educational contexts has fundamentally
transformed pedagogical practices, information dissemi-
nation, and knowledge construction processes (Holmes
et al., 2019; Luckin et al., 2022). Educational institutions
worldwide now confront unprecedented challenges in
navigating Al-mediated environments, where algorith-
mic decision-making influences curriculum develop-
ment, learning analytics, content personalization, and
assessment methodologies (Zawacki-Richter et al., 2019).
This technological transformation coincides with esca-
lating concerns regarding Al-generated misinformation,
algorithmic bias, and the erosion of critical thinking
capacities among students and educators alike (Bender
et al., 2021; Wardle & Derakhshan, 2017).

Within this context, teacher and educator prepared-
ness emerges as a critical determinant of successful Al
integration in educational settings (Crompton & Burke,
2023; Ng et al., 2023). However, systematic evidence on
effective professional development interventions remains
notably sparse, particularly across diverse European
educational systems characterized by distinct linguistic,
cultural, and institutional frameworks (Caena & Redeck-
er, 2019; European Commission, 2020). The existing
literature predominantly features technology-centric
approaches that prioritize technical skills over critical
pedagogical competencies, neglecting the broader socio-
ethical dimensions essential for responsible AI imple-
mentation (Selwyn, 2019; Williamson et al., 2020).

The TADAM (Tools & Awareness about Disinfor-
mation, Algorithms & Media) project addresses this gap
through a multi-country professional development ini-
tiative targeting media and IT professionals, educators,
and students across Europe. Specifically, Work Package
3 (WP3) implemented 12 regional workshops across the
three partner countries (6 in Romania, 4 in France, and
2 in Finland) focused on enhancing Al literacy compe-
tencies through participatory, practice-oriented meth-
odologies adapted to local contexts. These workshops

operationalized AI literacy as encompassing four inter-
connected dimensions: (1) promoting media information
literacy skills around A, (2) increasing local knowledge
around Al topics, (3) facilitating training activities on Al
subjects, and (4) fostering networking among stakehold-
ers engaged with Al in educational contexts.

This study specifically examines the education sec-
tor component of TADAM’s WP3 interventions, evalu-
ating workshop outcomes across three European coun-
tries: Romania (IAME workshops targeting practicing
teachers), France (University Paul-Valéry workshops
targeting educators and trainers), and Finland (TAU
workshops targeting future media educators in bachelor
programs). Our investigation addresses a fundamental
research question:

To what extent are targeted professional develop-
ment workshops associated with enhanced educators’
perceived preparedness in AT literacy promotion, knowl-
edge development, training facilitation, and stakeholder
collaboration?

By employing rigorous psychometric validation and
independent-groups statistical analysis, this research
contributes empirical evidence on intervention outcomes
while acknowledging inherent methodological limita-
tions of non-randomized designs. The findings hold
implications for educational policy, professional develop-
ment program design, and future research directions in
AT literacy education.

2. THEORETICAL BACKGROUND

Al literacy transcends mere technical proficiency,
encompassing critical understanding of AI systems’
capabilities, limitations, societal implications, and ethi-
cal considerations (Long & Magerko, 2020; Ng et al,,
2021). Recent frameworks conceptualize Al literacy as a
multidimensional construct integrating cognitive, practi-
cal, and socio-ethical competencies essential for navigat-
ing Al-saturated environments (Laupichler et al., 2022;
Southworth et al., 2023). For educators specifically, Al
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literacy extends beyond personal competence to include
pedagogical capabilities for fostering students’ critical
engagement with Al technologies (Celik et al., 2022; Su
et al., 2023).

Empirical research demonstrates that educators’ Al
literacy influences their instructional practices, technolo-
gy adoption decisions, and capacity to address Al-related
challenges in educational contexts (Kim & Kim, 2022;
Ng et al., 2023). However, studies consistently report sig-
nificant gaps in teachers’ Al-related knowledge, skills,
and confidence, particularly regarding ethical implica-
tions and critical evaluation of AI outputs (Crompton &
Burke, 2023; Tetzlaff et al., 2021). These deficits under-
score the urgent need for systematic professional devel-
opment interventions grounded in evidence-based peda-
gogical principles.

Effective professional development in educational
technology contexts exhibits specific characteristics: active
learning approaches, sustained duration, collaborative
participation, coherence with institutional contexts, and
explicit focus on content knowledge (Desimone, 2009;
Lawless & Pellegrino, 2007). Meta-analytic evidence sug-
gests that technology-focused professional development
achieves moderate positive effects on teacher knowledge
and practice when incorporating these design principles
(Tondeur et al., 2016; Schmid et al., 2020).

The TADAM workshops operationalized these prin-
ciples through participatory methodologies informed by
instructional design theories (Merrill, 2002), experien-
tial learning frameworks (Dewey, 1938), and structured
expert consultation approaches (Delphi method!). Work-
shops emphasized hands-on activities, peer collabora-
tion, critical reflection on AI applications, and co-design
of educational strategies adapted to local contexts. This
pedagogical approach aligns with contemporary frame-
works advocating constructivist, practice-based profes-
sional development models (Darling-Hammond et al.,
2017; Vangrieken et al., 2015).

Educational technology interventions across diverse
cultural contexts encounter distinct challenges related to
technological infrastructure, pedagogical traditions, insti-
tutional policies, and societal values regarding technol-
ogy’s role in education (Tondeur et al., 2021; Voogt et al.,
2013). The TADAM project’s multi-country design explic-
itly acknowledged these contextual variations, adapt-
ing workshop content and methodologies to Romanian,
French, and Finnish educational systems while maintain-

! The Delphi method is a structured communication technique that uses
iterative rounds of expert consultation to reach consensus on complex
topics. In the context of the TADAM workshops, it informed the design
of collaborative knowledge-building activities by facilitating systematic
input from practitioners and researchers across the three countries.

ing core learning objectives. This approach reflects con-
temporary understanding that effective educational inter-
ventions require cultural responsiveness alongside meth-
odological rigor (Gay, 2018; Paris & Alim, 2017).

Assessing professional development outcomes pre-
sents methodological challenges, particularly regarding
construct validity, measurement reliability, and causal
inference limitations (Guskey, 2000; Opfer & Pedder,
2011). Self-reported preparedness measures, while prag-
matically valuable for large-scale assessments, introduce
potential response biases and may not correlate perfectly
with objective competency assessments (Dunning et al.,
2004; Kennedy, 2016). Furthermore, pre-post designs
without randomized controls face threats to internal
validity from selection effects, maturation, and historical
factors (Shadish et al., 2002). The current study address-
es these challenges through rigorous psychometric vali-
dation, transparent statistical reporting, and explicit
acknowledgment of design limitations.

3. METHODS
3.1 Study design

This study employed a pre-post intervention design
examining two independent groups of educators, one
assessed before workshop participation (pre-workshop
group) and one assessed after (post-workshop group),
with no individual-level matching between groups.
The design represents a pragmatic quasi-experimental
approach suitable for real-world professional develop-
ment contexts where randomized controlled trials prove
logistically infeasible (Reichardt, 2019). Data collection
occurred between June 2024 and April 2025 across three
country-specific workshop series implemented as part of
the TADAM project’s Work Package 3 decentralization
phase.

3.2 Participants and settings

Participants comprised educators and future educa-
tors recruited through three distinct workshop imple-
mentations targeting education professionals:

IAME (Institute for Advanced Media Education,
Romania): Practicing teachers from Romanian educa-
tional institutions (pre-workshop: N = 158, post-work-
shop: N = 122). Workshops addressed AT’s roles in media
production, ethical implications, critical evaluation
skills, audience perception, and creative applications.

Université Paul Valéry (Montpellier, France): Edu-
cators and trainers engaged in media education con-
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texts (pre-workshop: N = 55, post-workshop: N = 27).
Workshops focused on evaluating audience perception,
awareness, and emotions regarding AI outputs, alongside
reflections on media education strategies.

TAU (Tampere University, Finland): Bachelor-level
students in media education programs (pre-workshop:
N = 24, post-workshop: N = 20). Workshops emphasized
critical Al prompting skills, creative applications, and
awareness development for future media educators.

The total analytical sample comprised 237 pre-
workshop participants and 169 post-workshop partici-
pants following data quality filtering procedures. Given
the independent-groups design and anonymized data,
the observed reduction in respondents (28.7%) should
be interpreted as a descriptive decrease in sample size
between assessment timepoints rather than a precise
individual-level dropout rate. This reduction reflects
combined effects of workshop scheduling conflicts, sur-
vey non-completion, voluntary participation constraints,
and data quality filtering, but does not represent tracked
individual-level attrition since pre- and post-workshop
participants were not matched individuals.

3.3 Intervention description

Workshop interventions varied in duration (4-8
hours) and specific content adaptation to local contexts,
while maintaining consistent core learning objectives
aligned with TADAM’s Al literacy framework. All work-
shops incorporated: (1) expert presentations on Al fun-
damentals, applications in media/education, and ethi-
cal considerations; (2) hands-on activities with Al tools
demonstrating practical applications and limitations; (3)
collaborative group work addressing real-world scenarios
and challenges; (4) critical reflection exercises examining
AT’s societal implications and educational applications;
and (5) co-design activities developing locally-relevant
educational strategies and resources.

Table 1. Overview of Education-Sector Workshops (TADAM WP3).

Maria Ranieri et al.

Workshop pedagogical approaches aligned with
Merrill’s (2002) instructional design principles empha-
sizing task-centered learning, Dewey’s (1938) experien-
tial learning theories prioritizing hands-on engagement,
and structured expert consultation methodologies facili-
tating knowledge exchange. Detailed workshop descrip-
tions, agendas, and materials are documented in the
TADAM project WP3 report. Table 1 provides an over-
view of the 12 education-sector workshops included in
this study.

3.4 Measures

The primary outcome measure assessed partici-
pants’ perceived preparedness across four dimensions of
Al literacy competency using a short preparedness scale
developed for the TADAM project, for which we obtained
preliminary evidence of strong internal consistency and
unidimensional structure. Pre-workshop participants
responded to items prefaced with ‘Before attending
the workshop, to what extent do you feel prepared to:),
while post-workshop participants responded to paral-
lel items prefaced with ‘After attending the workshop, to
what extent do you feel prepared to:. The four measured
dimensions comprised: (1) AI Literacy Promotion: ‘Pro-
mote media information literacy skills around AT’ (2)
Local Knowledge Development: ‘Increase local knowl-
edge around the workshop topic’; (3) Training Facilita-
tion: ‘Facilitate training activities on the workshop topic’;
(4) Stakeholder Networking: ‘Foster networking among
stakeholders around the workshop topic’.

The four items represent conceptually distinct facets
of AT literacy preparedness but empirically form a highly
coherent unidimensional scale with excellent internal
consistency. Responses employed five-point Likert scales
adapted to local languages (English, Romanian, French,
Finnish). Scale anchors ranged from 1 (not at all pre-
pared) to 5 (extremely prepared). A composite prepared-

Institution Workshop Title

Date Target Format

.y The consequences of Al in media production
IAME (Romania) and the role of media education

Regional workshops on Al in media education
(Montpellier x2, European Journalism

Symposium, Toulouse)

Univ. Paul Valéry
(France)

AT awareness and prompting skills for future

TAU (Finland) media educators

Jan-Apr 2025 (6
sessions)

Nov-Dec 2024 (4
sessions)

Nov 2024 + Mar 2025
(2 sessions)

Teachers, media

In person + online
educators P

Educators, trainers,

. . In person
media professionals P

Future media educators

(bachelor students) In person

Note. All workshops incorporated: expert presentations, hands-on Al tool activities, collaborative group work, critical reflection, and
co-design of educational resources. Duration ranged from 4 to 8 hours per session.
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ness score was calculated as the mean of all four items
for participants with at least three valid responses.
Demographic information was also collected in pre-
workshop surveys, including gender, age, educational
attainment, professional field, and years of professional
experience. This information facilitated sample charac-
terization and enabled identification of education-sector
participants through linguistic and contextual indicators.

3.5 Procedures

Pre-workshop surveys were administered imme-
diately before workshop commencement, while post-
workshop surveys were completed immediately following
workshop conclusion. All surveys employed online plat-
forms ensuring anonymity and confidentiality. Participa-
tion was voluntary, and informed consent was obtained
from all participants following ethical guidelines for
educational research. The study received institutional
approval from the University of Florence Ethics Com-
mittee.

All statistical analyses were conducted using Python
3.9 with SciPy 1.9.3, NumPy 1.23.5, and Pandas 1.5.3
libraries. Significance threshold was set at o = .05 for
all inferential tests. Effect size interpretations followed
Cohen’s (1988) conventional benchmarks: small (d =
0.20), medium (d = 0.50), and large (d = 0.80).

Between-group differences in preparedness scores
were examined using independent samples t-tests with
Welch’s correction for unequal variances (Welch, 1947).
Effect sizes were quantified using Cohen’s d calculated
as the standardized mean difference between groups.
Ninety-five percent confidence intervals (CI) for mean
differences were calculated using standard error estima-
tion appropriate for independent samples. Internal con-
sistency reliability was assessed using Cronbach’s alpha
coeflicient, calculated separately for pre-workshop and
post-workshop groups. Construct dimensionality was
evaluated through principal component analysis (PCA)
with standardized scores.

4. RESULTS
4.1 Sample characteristics

The analytical sample comprised 237 pre-workshop
participants (IAME: n = 158, Valéry: n = 55, TAU: n =
24) and 169 post-workshop participants (IAME: n = 122,
Valéry: n = 27, TAU: n = 20). Romanian participants
(IAME) constituted the majority of both pre-workshop
(66.7%) and post-workshop (72.2%) samples, reflecting

the larger scale of Romanian workshop implementa-
tions. The observed reduction in respondents between
pre-workshop and post-workshop assessments (28.7%)
reflects combined effects of workshop scheduling con-
flicts, survey non-completion, voluntary participation
constraints, and data quality filtering rather than indi-
vidual-level dropout.

4.2 Descriptive statistics

Table 2 presents descriptive statistics for all four
preparedness dimensions and the composite score. Pre-
workshop preparedness scores ranged from M = 2.80
(Training Facilitation) to M = 2.96 (Stakeholder Net-
working), with standard deviations indicating substan-
tial variability (SD = 1.10-1.16). Post-workshop scores
demonstrated consistently higher means ranging from M
= 3.62 (Training Facilitation) to M = 3.71 (Local Knowl-
edge Development), with reduced variability (SD = 0.87-
1.00) suggesting greater consensus in perceived prepar-
edness following workshop participation. The composite
preparedness score increased from M = 2.89 (SD = 1.02)
pre-workshop to M = 3.67 (SD = 0.88) post-workshop,
representing an increase of 0.78 scale points on the five-
point scale.

4.3 Between- group comparisons

Independent samples t-tests with Welch’s correc-
tion revealed statistically significant differences between
pre-workshop and post-workshop groups across all four
preparedness dimensions and the composite score (all
p < .001). Effect sizes ranged from medium-large to
large magnitude according to conventional benchmarks
(Cohen, 1988).

Table 2. Descriptive statistics for AI literacy preparedness dimen-
sions.

Pre-Workshop  Post-Workshop

Dimension
M SO N M SD N

Al Literacy Promotion 285 1.13 234 3.70 0.88 141
Local Knowledge Development 2.94 1.11 233 3.71 0.87 141
Training Facilitation 2.80 1.16 234 3.62 1.00 141
Stakeholder Networking 296 1.10 231 3.65 0.95 141
Composite Score 2.89 1.02 234 3.67 0.88 141

Note. M = Mean; SD = Standard Deviation; N = Sample Size.
All measures on 5-point Likert scales (1 = Not at all prepared, 5 =
Extremely prepared).
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Post-workshop participants reported significantly
higher preparedness for promoting media information
literacy skills around AI (M = 3.70, SD = 0.88) com-
pared to pre-workshop baseline (M = 2.85, SD = 1.13),
t(349.25) = 8.12, p < .001. The effect size was large (d =
0.81) with 95% CI [0.64, 1.06]. Similarly, post-workshop
participants demonstrated significantly elevated prepar-
edness for increasing local knowledge around AI topics
(M = 3.71, SD = 0.87) relative to pre-workshop assess-
ment (M = 2.94, SD = 1.11), t(347.93) = 7.46, p < .001, d
= 0.75, 95% CI [0.57, 0.97].

Post-workshop participants reported significantly
higher preparedness for facilitating training activities on
AT topics (M = 3.62, SD = 1.00) compared to pre-work-
shop levels (M = 2.80, SD = 1.16), t(329.08) = 7.24, p <
.001, d = 0.74, 95% CI [0.60, 1.04]. Post-workshop par-
ticipants also exhibited significantly higher preparedness
for fostering networking among Al-focused stakeholders
(M = 3.65, SD = 0.95) compared to pre-workshop base-
line (M = 2.96, SD = 1.10), t(328.85) = 6.40, p < .001, d
= 0.66, 95% CI [0.48, 0.90]. Although this was the small-
est effect observed among the four dimensions, it none-
theless represents substantial enhancement in perceived
capacity to build collaborative communities around Al
education.

Maria Ranieri et al.

The composite preparedness score demonstrated
a large and statistically significant difference between
post-workshop (M = 3.67, SD = 0.88) and pre-workshop
(M = 2.89, SD = 1.02) groups, t(328.91) = 7.82, p < .001,
d = 0.80, 95% CI [0.58, 0.98].

4.4 Psychometric properties

The four-item preparedness scale demonstrated
excellent internal consistency in both pre-workshop (o =
0.927) and post-workshop (a = 0.964) assessments, sub-
stantially exceeding conventional acceptability thresh-
olds (Nunnally & Bernstein, 1994). All four prepared-
ness items exhibited strong positive correlations with
total scores in both assessments (all r > .90, all p < .001).
Pre-workshop item-total correlations ranged from r =
.899 (Training Facilitation) to r = .918 (Local Knowledge
Development); post-workshop correlations ranged from r
= .916 (AI Literacy Promotion) to r = .963 (Stakeholder
Networking).

Principal component analysis revealed strong
unidimensional structure in both assessment peri-
ods. For pre-workshop data, the first principal com-
ponent explained 82.0% of total variance (eigenvalue
= 3.28), with subsequent components explaining only

Effect Sizes: Pre- vs Post-Workshop Preparedness
(Education Sector)

Composite
Score

Stakeholder
Networking

Training
Facilitation

Preparedness Dimension

Local Knowledge
Development

Al Literacy
Promotion

0.0 0.2 0.4

I B d-=0.80
I 28 d=066
—_— e dem T —————|
f—--——d-=-0:75—]
I & d=0.8L |
0.6 0.8 1.0 0.2

Cohen's d (Effect Size)

Figure 1. Forest plot of effect sizes and confidence intervals for all preparedness dimensions.
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Distribution of Preparedness Scores: Pre- vs Post-Workshop
(Education Sector)

[ Pre-Workshop (M=2.89, SD=1.02)
[ Post-Workshop (M=3.67, SD=0.88)
== Pre-Workshop Mean

— — Post-Workshop Mean

1.0

0.8

Density

0.4

0.2

0.0

1.0 1.5 2.0 25

3.0 3.5 4.0 4.5 5.0

Composite Preparedness Score

Figure 2. Distribution of composite preparedness scores for pre-workshop and post-workshop groups.

9.0%, 6.0%, and 3.0% respectively. Component load-
ings on PC1 were highly uniform (range: 0.901-0.911).
Post-workshop PCA demonstrated even stronger uni-
dimensionality, with PC1 explaining 91.0% of variance
(eigenvalue = 3.64) and remaining components explain-
ing only 4.5%, 3.0%, and 1.5%. The increased variance
concentration in PC1 post-workshop corroborates the
enhanced internal consistency.

5. DISCUSSION

This multi-country evaluation of TADAM project
workshops provides evidence that post-workshop educa-
tors reported substantially higher perceived prepared-
ness for addressing Al literacy challenges compared to
pre-workshop assessments. Participants assessed after
workshop completion demonstrated significantly high-
er preparedness across all examined dimensions, with
effect sizes ranging from medium-large to large magni-
tude (d = 0.66-0.81). The composite preparedness score
exhibited a large effect (d = 0.80) approaching thresholds
for ‘very large” impacts, indicating comprehensive per-
ceived competency development spanning multiple fac-
ets of Al literacy education.

These findings align with and extend existing lit-
erature documenting moderate-to-large effects of well-
designed professional development interventions on
teacher knowledge and self-efficacy (Darling-Hammond
et al., 2017; Schmid et al., 2020). The current results
demonstrate that structured workshops incorporating
active learning, expert consultation, hands-on activities,
and collaborative co-design are associated with mean-
ingful preparedness enhancement even in emerging
competency domains like Al literacy.

The largest observed effect emerged for prepared-
ness to promote media information literacy skills around
AT (d = 0.81), suggesting that workshops were associ-
ated with enhanced educators’ confidence to integrate
Al-related content into existing media literacy curricula.
This finding holds particular significance given persis-
tent challenges in translating technical Al concepts into
pedagogically accessible formats appropriate for diverse
student populations (Celik et al., 2022; Su et al., 2023).

Similarly strong associations emerged for local
knowledge development (d = 0.75), reflecting workshops’
explicit emphasis on contextual adaptation and cultural-
ly-responsive implementation. The medium-large asso-
ciation for training facilitation preparedness (d = 0.74)
indicates meaningful growth in participants’ confidence
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to design and deliver Al-focused professional develop-
ment to colleagues and stakeholders. This multiplier
potential represents a critical pathway for scaling inter-
vention impacts beyond initial workshop participants
(Darling-Hammond et al., 2017).

The stakeholder networking dimension exhibited
the smallest (though still medium-large) effect (d = 0.66),
potentially reflecting greater complexity in building col-
laborative communities compared to individual compe-
tency development. Future intervention iterations might
strengthen this dimension through explicit follow-up
structures, online community platforms, or regional net-
work-building initiatives (Vangrieken et al., 2015).

The excellent internal consistency reliability (o
= 0.927-0.964) and strong unidimensional structure
(82.0-91.0% variance explained by PCl) provide com-
pelling evidence for the psychometric quality of the AI
literacy preparedness measure. These properties support
the validity of interpreting preparedness as a coherent,
unified construct. The uniformly high item-total cor-
relations (all r > .90) confirm that all four dimensions
contribute meaningfully to overall preparedness assess-
ment, though these very high correlations also suggest
some degree of item redundancy. Future research might
explore expanded measurement frameworks incorporat-
ing dimensions such as critical evaluation of Al outputs,
ethical reasoning, or technical understanding of algo-
rithmic fundamentals.

These findings advance theoretical understanding
of professional development associations with perceived
competency in emerging technology contexts. The sub-
stantial effect sizes achieved through relatively brief
interventions (4-8 hours) challenge deficit narratives
suggesting that meaningful competency development
requires prolonged, intensive training programs. Rather,
results support competency-based models emphasizing
active engagement, collaborative knowledge construc-
tion, and explicit attention to pedagogical application
(Darling-Hammond et al., 2017; Desimone, 2009).

The cross-cultural evidence spanning Romanian,
French, and Finnish educational systems demonstrates
that participatory workshop models can be associated
with positive outcomes across diverse institutional con-
texts when appropriately adapted to local needs (Gay,
2018; Paris & Alim, 2017). Practically, key principles
emerging from this evaluation include: (1) emphasiz-
ing hands-on experimentation over passive information
transmission; (2) incorporating collaborative co-design
activities enabling contextual adaptation; (3) engaging
diverse expertise through expert consultation balanced
with peer learning; (4) explicitly addressing pedagogi-
cal applications rather than technical skills alone; and

Maria Ranieri et al.

(5) maintaining focus on critical perspectives alongside
practical competencies.

6. LIMITATIONS

The independent-groups pre-post design without
randomized assignment or matched controls introduces
substantial threats to internal validity (Shadish et al,,
2002). Pre-workshop and post-workshop participants
represent different individuals who may differ system-
atically on unmeasured characteristics influencing pre-
paredness assessments. Selection bias emerges as a par-
ticular concern, as individuals choosing to participate
in optional professional development workshops may
possess higher baseline motivation, prior knowledge,
or institutional support compared to non-participants.
Future research employing randomized controlled
designs with matched longitudinal follow-up would sub-
stantially strengthen causal inference.

Reliance on self-reported preparedness measures
introduces potential response biases including social
desirability effects, acquiescence bias, and imperfect
metacognitive awareness (Dunning et al.,, 2004). The
multilingual questionnaire implementation required
extensive interpretation and mapping of Likert scale
responses across languages; while comprehensive map-
ping protocols were employed, semantic equivalence
across linguistic contexts cannot be guaranteed. The
four-item preparedness measure, while demonstrating
excellent psychometric properties, captures only per-
ceived readiness rather than actual competency, behavio-
ral implementation, or student learning outcomes.

The analytical sample exhibited substantial imbal-
ance across countries, with Romanian participants com-
prising 66.7% of pre-workshop and 72.2% of post-work-
shop groups. This geographic concentration limits gen-
eralizability to other European contexts and precludes
robust country-level subgroup analyses. The conveni-
ence sampling approach inherent in recruiting voluntary
workshop participants limits population representative-
ness, restricting confident generalization to broader edu-
cator populations.

Data collection occurred during a period of rapid Al
development and societal attention (mid-2024 through
early-2025), potentially influencing baseline prepared-
ness levels and workshop receptivity through contem-
poraneous media coverage and institutional initiatives.
Post-workshop assessments occurred immediately fol-
lowing workshop conclusion, precluding evaluation of
preparedness sustainability, knowledge retention, or
actual implementation of workshop-acquired compe-
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tencies in professional practice. Longitudinal follow-up
assessments would substantially strengthen evidence for
intervention sustainability.

Regarding statistical considerations, the independ-
ent-groups comparison approach precludes estimation
of individual-level change trajectories accessible through
repeated-measures designs. Multiple hypothesis testing
without explicit correction for family-wise error inflation
may elevate Type I error rates, though the consistency of
significant findings across all tested dimensions and the
large effect magnitudes reduce concerns about false-pos-
itive results. Replication studies would strengthen confi-
dence in the robustness of observed patterns.

7. CONCLUSION

This multi-country evaluation of TADAM project
workshops provides evidence that post-workshop edu-
cators reported substantially higher AI literacy prepar-
edness compared to pre-workshop assessments across
diverse European educational contexts. Post-workshop
participants demonstrated significantly higher prepar-
edness across all examined dimensions, with effect siz-
es ranging from medium-large to large magnitude. The
findings suggest that competency-based, participatory
training models emphasizing active learning, collabora-
tive co-design, and contextual adaptation may be associ-
ated with enhanced perceived preparedness compared to
groups assessed before workshop participation.

The satisfactory psychometric properties of the pre-
paredness measure, including high internal consistency
and a unidimensional structure, offer preliminary sup-
port for the validity of these assessments and point to
directions for expanded measurement frameworks in
future research. The cross-cultural evidence spanning
Romanian, French, and Finnish educational systems
demonstrates that positive associations between work-
shop participation and preparedness can be observed
across diverse institutional contexts when interventions
are appropriately adapted to local needs.

Critically, these findings must be interpreted with-
in the constraints of the independent-groups pre-post
design without randomized controls. The substantial
methodological limitations including selection bias,
potential compositional differences between groups,
measurement reliance on self-report, and absence of lon-
gitudinal follow-up, preclude definitive causal conclu-
sions and limit generalizability. Future research should
employ randomized controlled trials with matched lon-
gitudinal designs, multi-method assessment protocols,

and explicit examination of implementation fidelity and
student learning outcomes.

Despite these limitations, this study offers a con-
tribution to emerging scholarship on AT literacy educa-
tion. The observed effect magnitudes are consistent with
those reported for well-designed brief professional devel-
opment interventions, suggesting that workshops incor-
porating contemporary pedagogical principles may show
promise for enhancing educators’ perceived competency
in rapidly evolving technological domains. As artificial
intelligence continues to transform educational practic-
es, systematic investigation of professional development
approaches becomes increasingly urgent, requiring con-
tinued empirical investigation balancing methodological
rigor with pragmatic responsiveness to rapidly evolving
technological and educational landscapes.
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