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Abstract. We ran a quasi-experimental pre-post study, with a four-week follow-
up, to examine the Integration Framework for Artificial Intelligence in Higher
Education (IFAI-HE). The program is built around six modules and draws on
Technology Acceptance Model 3, Rogers's Diffusion of Innovations, the
Concerns-Based Adoption Model and Self-Determination Theory. Our
motivation was straightforward: most prior work on Al uptake in academia has
been cross-sectional or correlational, with little controlled evidence. Across three
Romanian universities, propensity score matching produced a treated group (n =
60) and a control group (n = 60) balanced on age, years of teaching, discipline
and rank. Treated faculty followed an eight-week fully online program covering
awareness-building, self-diagnosis, sandbox practice, course redesign, peer-
community formation and reflective synthesis. Controls received only standard
institutional policy documents and one introductory webinar. Outcomes were
measured at three time points using validated TAM3-AI scales, the Stages of
Concern Questionnaire and an Al Adoption Behaviour Scale. Mixed-effects
models showed group-by-time interactions on every TAM3 dimension, with
large effect sizes (partial eta-squared = 0.12 to 0.18). Self-focused concerns
dropped clearly (Personal stage, d = -1.56) while impact-focused concerns rose
(Collaboration stage, d = +1.67). Gains held at follow-up, with no sign of decay.
In moderation analyses, early-career STEM faculty at research-intensive
universities showed the largest changes. We tentatively interpret these data as the
first controlled experimental evidence that a multi-theoretical faculty develop-
ment program can shift Al adoption indicators in higher education, and that the
changes appear to persist beyond the immediate post-test.
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1 Introduction

Generative artificial intelligence (AI) has spread quickly across higher education. The
institutional question is no longer whether to adopt these tools, but how to help faculty
use them responsibly and well [1]. Vendor sessions, online tutorials and policy briefs
are widely available. Even so, few intervention studies in this area are theory-driven
and properly controlled, and even fewer test causal links between structured adoption
frameworks and observable change in faculty behaviour [2]. Most existing work is de-
scriptive: cross-sectional surveys of faculty opinions about Al [3], correlational designs
predicting self-stated intention, or single-institution case reports. These designs offer
limited internal validity for evidence-based policy [4]. The gap matters because Al tools
are entering classrooms faster than development programs can be evaluated [5].

Our study attempts to fill part of that gap. We evaluated a structured, multi-theoret-
ical faculty development program with a quasi-experimental design. The program —
the Integration Framework for Artificial Intelligence in Higher Education (IFAI-HE)
— runs over eight weeks across six modules and rests on four theories: the Technology
Acceptance Model 3 (TAM3), Rogers's Diffusion of Innovations, the Concerns-Based
Adoption Model (CBAM) and Self-Determination Theory (SDT). We asked whether
participants exposed to this program would show measurable gains on the TAM3 ac-
ceptance dimensions, the predicted CBAM concern shifts, and higher self-reported Al
adoption, compared with a non-equivalent control group that received only standard
institutional guidance.

The work has three goals. First, we provide controlled intervention-based evidence
that a modular, multi-theoretical faculty development program can shift Al adoption
indicators in higher education. We then assess durability through a four-week follow-
up — addressing a gap left by earlier cross-sectional and short-term studies [6]. Lastly,
we examine moderation by institutional type, discipline and career stage, in the hope of
identifying which faculty subgroups benefit most from structured Al support.

We hypothesised that participants in the IFAI-HE condition would show larger gains
on TAM3 dimensions and the typical CBAM progression from self-focused toward
impact-focused concerns, relative to controls. We expected these effects to hold at four-
week follow-up — suggesting genuine integration of Al into pedagogical practice ra-
ther than novelty or social desirability.

2 Theoretical Background

Faculty technology adoption is shaped both by individual cognition and by broader or-
ganisational diffusion. The Technology Acceptance Model (TAM) is one of the most
widely applied frameworks for educational settings; it was first proposed by Davis [7],
[8] and later extended into TAM2 and TAM3 by Venkatesh and Bala [9]. Under TAM3,
perceived usefulness and perceived ease of use predict behavioural intention, and both
perceptions are shaped by external factors — subjective norm, job relevance, output
quality, result demonstrability, computer self-efficacy and computer anxiety. In higher
education, faculty acceptance is largely predicted by perceived usefulness (does using
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the tool improve my teaching?) and perceived ease of use (how much effort to become
competent?) [10].

TAM, useful as it is, focuses on the individual. It does not capture the social and
temporal dynamics of how innovations such as generative Al spread through faculty
bodies. Rogers's Diffusion of Innovations theory [11] frames adoption as a process un-
folding inside a social system over time, with adopters ranged from innovators to lag-
gards by their relative timing. The framework points to communication channels, social
norms and the perceived attributes of innovations (relative advantage, compatibility,
complexity, trialability, observability) as drivers of adoption. For Al specifically, fac-
ulty are influenced not only by their own views but also by what colleagues in their
department do, and by institutional signals about commitment to the innovation [12].

A third strand of theory concerns the affective and developmental stages individuals
pass through when they engage with educational innovations. Hall and Hord's Con-
cerns-Based Adoption Model (CBAM) [13] describes seven stages of concern —
Awareness, Informational, Personal, Management, Consequence, Collaboration and
Refocusing. People first show self-focused concerns (Awareness, Informational, Per-
sonal), then move to task-focused (Management), and only later turn toward impact-
focused concerns (Consequence, Collaboration, refocusing) as experience builds [14].
The model fits Al adoption well: faculty often start by worrying about workload, their
own competence and possible job displacement before they begin to think about peda-
gogical refinement and joint innovation.

Self-Determination Theory (SDT) adds a motivational layer. Intrinsic motivation
and durable engagement, in this view, depend on three basic needs — autonomy, com-
petence and relatedness [15]. In professional development, programs that give faculty
real choice over how and when they adopt Al, that scaffold their skill-building, and that
connect them with peers facing the same problems are more likely to produce lasting
change than programs that simply transfer information [16]. SDT thus offers a motiva-
tional rationale for why theory-driven faculty development can outperform pure infor-
mation delivery.

Each of these frameworks has been applied separately, mostly through descriptive
or correlational designs. Cross-sectional surveys identify TAM predictors of Al adop-
tion intention among faculty [17]; qualitative work has tracked stages of concern in
early adopters of learning analytics [18]. Few studies, however, deliberately combine
multiple frameworks into a structured professional development program and then test
causal effects with a controlled design. Our study takes that step: TAM3, Diffusion of
Innovations, CBAM and SDT are integrated into a six-module intervention, then as-
sessed in a quasi-experimental pre-post design with propensity score matching.

3 The IFAI-HE Intervention

The IFAI-HE program runs over eight weeks online and operationalises four theoretical
models across six sequential modules. Each module targets specific TAM3, CBAM,
SDT and Diffusion-of-Innovations constructs, taking participants from awareness-
building through reflective synthesis.
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Module 1 — Awareness and Orientation (Week 1). Participants are introduced to the
landscape of generative Al tools relevant to teaching. The module maps onto the
Awareness stage of CBAM through foundational content on Al capabilities, limitations
and ethics. Institutional case studies of peer adoption activate the subjective-norm con-
struct of TAM3, drawing on the social-influence mechanisms of Diffusion of Innova-
tions. A short guided self-assessment of current Al knowledge and use serves as a base-
line for personal goal-setting.

Module 2 — Self-Diagnosis and Goal Setting (Week 2). Faculty complete the Stages
of Concern Questionnaire and a TAM3 self-assessment, then locate themselves on the
CBAM map. Grounded in SDT's autonomy need, the module lets participants set their
own developmental starting point and pick a personalised learning trajectory. A job-
relevance mapping links potential Al uses to disciplinary teaching contexts, operation-
alising the TAM3 job-relevance construct. The shift from Awareness to Informational
concerns is supported by anchoring information-seeking around problems the partici-
pant actually cares about.

Module 3 — Hands-On Sandbox Practice (Weeks 3-4). This is the most intensive
part of the program. Participants work with three categories of Al tools — text genera-
tion (e.g., ChatGPT, Claude), image generation, and Al-supported assessment and feed-
back. Each tool is introduced via a demonstration video, followed by a guided sandbox
task: writing quiz items, drafting rubric criteria, or generating alternative explanations
for difficult concepts. The hands-on work is designed to act on TAM3 perceived ease
of use, while the trialability attribute from Diffusion of Innovations is also engaged.
Tasks scale from simple to complex so that the SDT competence need is met through
mastery experiences before harder activities. A structured reflective journal records
what worked and what did not.

Module 4 — Course Redesign Studio (Weeks 5-6). Faculty are asked to redesign
one specific learning activity or assessment in their current course to incorporate Al.
The module operationalises the result-demonstrability construct from TAM3: partici-
pants must produce tangible artefacts that show Al-enhanced pedagogical outcomes.
Submissions are written redesign proposals (objectives, Al tool specifications, imple-
mentation timeline, anticipated student impact). Small-group peer critique, run as struc-
tured sessions, addresses SDT's relatedness need and supports the move from Personal
to Management concerns. Each participant receives feedback from two peer reviewers
and one facilitator and revises before moving on.

Module 5 — Peer Community Formation (Week 7). Communities of five to seven
participants are built around discipline and career stage. They meet synchronously by
video for a two-hour session led by a trained moderator. The protocol focuses on im-
plementation challenges, exchange of strategies that worked, and joint problem-solv-
ing. The Collaboration stage of CBAM is the explicit focus — institutional structures
for collective innovation — and the subjective-norm and social-influence mechanisms
of Diffusion of Innovations are again at play. We encouraged communities to set up
their own communication channels for after the program, and many created messaging
groups or scheduled follow-up meetings on their own.

Module 6 — Reflective Synthesis and Forward Planning (Week 8). The intervention
closes with a structured reflection across the previous seven weeks. Participants repeat
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the TAM3 self-assessment and the Stages of Concern Questionnaire, then compare pro-
files with the Module 2 baseline. A forward-planning instrument asks them to set spe-
cific Al adoption goals for the next academic term, list expected obstacles and supports,
and write down concrete next actions. The module is built around CBAM's Refocusing
stage — how can my Al use be improved further? — while reinforcing perceived be-
havioural control. Facilitators provide written feedback on each plan, paying particular
attention to fit with institutional resources and existing supports.

Most of the program runs asynchronously through a learning management system,
with weekly module deadlines and feedback delivered within 48 hours. Synchronous
time is limited to the Module 5 community session and two optional weekly office
hours. We chose this hybrid-asynchronous format to keep the program accessible to
faculty with heavy teaching and research loads, while keeping enough social interaction
to satisfy SDT's relatedness need and to support CBAM's Collaboration stage. Materials
were developed with discipline-specific advisory panels to keep them relevant across
STEM, social sciences, humanities and professional programs.

4 Methods

4.1  Study Design and Participants

The study used a quasi-experimental nonequivalent-groups pretest-posttest design with
a delayed follow-up at four weeks post-intervention, in order to gauge the effects of the
IFAI-HE framework on faculty technology acceptance, stages of concern, and adoption
behaviour. Random assignment was not feasible — faculty self-selected into the pro-
gramme based on availability and interest — so we constructed a comparison group
through propensity score matching to obtain baseline equivalence between conditions.
Recruitment was carried out at three Romanian universities chosen for institutional di-
versity: one large public research university, one mid-sized public university, and one
private institution. The arrangement broadens external validity while keeping the na-
tional policy context homogeneous enough to limit extraneous variation.

Recruitment yielded 132 faculty members in total: 68 in the treatment condition and
64 in the comparison group. Eligibility required an active teaching role of at least one
year, no previous exposure to a structured Al training programme, and willingness to
attend all three measurement points across the twelve-week study period. We then
matched cases via nearest-neighbour propensity score matching, with a caliper of 0.2
standard deviations on five covariates: age; prior Al exposure (rated on a five-point
scale running from no exposure to frequent application); years of teaching experience;
academic discipline (STEM, social sciences, humanities, or professional programmes);
and academic rank (assistant, associate, or full professor). The procedure produced 60
matched pairs per group and standardised mean differences below 0.03 across all co-
variates, leaving baseline equivalence in good shape. The matching itself was run with
the Matchlt package in R, with replacement enabled to keep optimal match quality
without shrinking the analytic sample below what the subsequent mixed-effects models
required.
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4.2 The IFAI-HE Intervention

Module one introduced and demystified generative Al, working with the Awareness
and Informational stages of CBAM and the subjective-norm and perceived-usefulness
constructs of TAM3. Module two asked faculty to self-diagnose their Al literacy, anx-
iety and prior practice — fitting with CBAM's Personal stage and SDT's competence
need through structured self-assessment. Module three offered hands-on sandbox prac-
tice across writing assistance, assessment design and learning analytics, addressing
CBAM's Management stage, SDT's competence need and TAM3 perceived ease of use.
Module four required participants to redesign one course element using Al, focused on
CBAM's Consequence stage and TAM3 result-demonstrability. Module five built a
community of practice for peer feedback and case exchange (CBAM Collaboration;
SDT relatedness). Module six closed with a reflective-synthesis task in which partici-
pants drafted a personal consolidation plan, working on CBAM Refocusing and SDT
autonomy.

Delivery sat on three parts. Asynchronous micro-learning units, each fifteen to
twenty minutes long, carried the bulk of content. Weekly ninety-minute synchronous
live sessions anchored the cohort. A steady backchannel of peer-cohort communication
ran through the learning management system, and participants had access to an Al tool
sandbox covered by institutional licensing. We monitored fidelity in three ways: attend-
ance logs requiring at least seventy-five percent module completion; weekly artefact
submissions — reflection journals and redesign proposals — and post-module satisfac-
tion ratings. Faculty in the comparison condition received the standard institutional Al
guidance: a twelve-page policy document distributed by email, plus a single sixty-mi-
nute introductory webinar covering basic Al concepts and institutional guidelines.

4.3 Instruments and Outcome Measurement

We administered three instruments at baseline (T1), immediately post-intervention
(T2), and at the four-week follow-up (T3). The TAM3-Al scale (32 items adapted from
the Technology Acceptance Model 3) covered nine dimensions—Perceived Useful-
ness, Perceived Ease of Use, Subjective Norm, Job Relevance, Output Quality, Result
Demonstrability, Computer Self-Efficacy, Computer Anxiety, and Behavioral Inten-
tion—on seven-point Likert scales (strongly disagree to strongly agree). Earlier higher-
education work has reported Cronbach’s alpha above 0.85 for every subscale; in our
data, alpha ranged from 0.82 to 0.93 across measurement occasions. The SoCQ, with
35 items, mapped onto the seven CBAM stages on an eight-point scale (irrelevant to
very true of me); test-retest coefficients above 0.70 and confirmatory factor analysis
support its psychometric soundness. We also used a 12-item Al Adoption Behaviour
Scale developed in-house, which captured how often and how deeply faculty drew on
Al for course preparation, instructional delivery, assessment, feedback, and adminis-
trative duties on a five-point frequency scale (never to very frequently). Demographic
and contextual data—age, gender, years of teaching, discipline, rank, prior Al exposure,
and institutional affiliation—were collected at baseline.
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4.4  Statistical Analysis

Our primary analytic engine was a mixed-effects ANOVA cast as a 2x3 factorial —
treatment versus comparison crossed with the three measurement waves (T1, T2, T3)
— with random intercepts at the participant level and random slopes on time so indi-
vidual change paths could vary. We preferred this over a classical repeated-measures
ANOVA on three grounds: tolerance for missing data under MAR assumptions, accom-
modation of heterogeneous change rates, and tighter standard errors when intraclass
correlation is non-trivial. Secondary work included ANCOVA models in which base-
line (T1) scores anchored the post-test outcomes (giving group differences adjusted for
starting position), partial n? and Hedges' g effect sizes with 95% confidence intervals,
and a simple-effects breakdown of every reliable interaction via estimated marginal
means with Bonferroni adjustment for multiplicity.

For sensitivity, we ran multiple imputation with five imputations on the missing fol-
low-up data via the Amelia package in R, compared intent-to-treat against per-protocol
estimates to gauge the role of non-compliance and attrition, and bootstrapped 10,000
iterations to obtain confidence intervals that do not lean on normality. Moderation was
tested through three-way interactions for institutional type (research vs. teaching-fo-
cused), discipline (STEM vs. non-STEM), and career stage (early, mid, senior); given
the limited power for higher-order interactions, those readings stay exploratory. Alpha
was set at 0.05 with Holm correction across the primary outcome family (the nine
TAM3 subscales). Ethics approval came from each of the three participating universi-
ties. Informed consent was collected after full disclosure of procedures and data han-
dling, the right to withdraw without penalty was made explicit, and anonymisation re-
moved direct identifiers and assigned study codes. Data sat on encrypted institutional
servers accessible only to the research team, and findings were shared with participants
once data collection and analysis were finished.

5 Results

The results below follow the order of the analyses themselves. We start with participant
flow and baseline equivalence, then move to the primary tests of technology acceptance
and stages of concern, report sustainability and moderation outcomes, and close with a
synthesis of effect sizes and sensitivity checks. All statistical tests were judged at a
significance threshold of with Holm correction applied for the primary outcome family,
and effect sizes are reported with ninety-five percent confidence intervals throughout.

5.1 Sample and Baseline Characteristics

We recruited 132 faculty members from three Romanian universities, with 68 placed
in the treatment arm and 64 in the control arm before propensity score matching. After
applying nearest-neighbour matching with a caliper of 0.2 standard deviations on the
five covariates (age, prior Al exposure, years of teaching experience, academic disci-
pline, and academic rank), the analytic sample reduced to 60 matched pairs per group,
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or 120 participants in the primary analyses. Baseline equivalence looked good: stand-
ardised mean differences (SMD) stayed below 0.03 on every covariate, which is well
inside the threshold typically required for quasi-experimental causal inference. Attri-
tion was low and roughly even across conditions. At the four-week follow-up (T3), 52
participants in the intervention group and 55 in the comparison group completed all
three measurement points, giving retention rates of 86.7% and 91.7%, respectively. We
saw no differential dropout pattern by condition; a logistic regression of attrition on
group assignment confirmed this (8 = 0.31, p = 0.42).

Ranks split into 38.3% assistant professors, 41.7% associate, and 20.0% full. By
discipline, 40.0% sat in STEM, 28.3% in social sciences, 21.7% in humanities, and
10.0% in professional programs such as business and law. Institutional affiliation broke
down as 41.7% from the large public research university, 35.0% from the mid-sized
public university, and 23.3% from the private institution. Baseline Al exposure was low
in both arms (M = 1.82 on a five-point scale, SD = 0.91), which confirms that the eli-
gibility criterion of no prior structured Al training held in practice.

On the TAM3-AI scale, both arms scored at moderate levels across the nine dimen-
sions at baseline. The composite TAM3 score, computed as the mean of all 32 items,
was, for the treatment arm and, for the comparison arm before matching; after match-
ing, the means converged to , and , , respectively. An independent samples t-test re-
turned no reliable pre-intervention gap on the composite (t(118) = 0.43, p=0.67,d =
0.08), and the same equivalence held on every subscale—the largest discrepancy fell
on Perceived Usefulness (M _treatment = 3.98, SD = 0.95; M_comparison = 3.91, SD
=0.97; t(118) = 0.40, p = 0.69).

The shape lines up with what CBAM predicts — non-users and early-stage adopters
are dominated by self-focused concerns (Awareness, Informational, Personal) rather
than impact-focused concerns (Consequence, Collaboration, and a shift away from the
initial focus). Group comparisons at baseline were close on all seven SoCQ subscales,
with the largest between-group gap on the Personal stage (M _treatment = 3.72, SD =
0.93; M_comparison = 3.66, SD = 0.89; t(118) = 0.36, p = 0.72). The Al Adoption
Behaviour Scale, which records self-reported frequency and depth of Al use across
teaching tasks, also pointed to low baseline engagement: a mean of 1.34 on a five-point
scale (SD = 0.62), implying that most faculty had rarely or never used Al for teaching
purposes prior to the study.

Reliability checks on the baseline data returned acceptable to excellent internal con-
sistency on every measurement tool. Cronbach’s alpha for the TAM3-AlI subscales ran
from 0.82 (Subjective Norm) to 0.93 (Perceived Usefulness), and the composite relia-
bility for the full scale came to 0.91. On the SoCQ, alphas fell between 0.71 (Refocus-
ing) and 0.88 (Personal)—values in line with what earlier faculty-development work
has reported. The Al Adoption Behaviour Scale returned an alpha of 0.87, which we
read as solid internal consistency across its 12 items. These figures suggest the instru-
ments were fit for the quasi-experimental design we ran. Table 1 lays out the baseline
characteristics and group-parity statistics in detail.
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Table 1. Baseline demographic and outcome characteristics by condition after propensity score

matching.
Characteristic Treatment  Comparison (n or SMD
(n=60) =60)
Age (years), 42.1 42.5(9.9) 0.22 0.82 0.04
©.7
Teaching experience 11.5 11.9 (6.6) 0.34 0.73 0.06
(years), 6.2)
Prior Al exposure (1— 1.80 1.84 (0.93) 0.24 0.81 0.04
5), (0.89)
Academic rank, % As- 38.3 383 0.00 1.00 0.00
sistant
Academic rank, % As- 41.7 41.7 0.00 1.00 0.00
sociate
Academic rank, % Full 20.0 20.0 0.00 1.00 0.00
Discipline, % STEM 40.0 40.0 0.00 1.00 0.00
Discipline, % Social 28.3 28.3 0.00 1.00 0.00
Sciences
Discipline, % Humani- 21.7 21.7 0.00 1.00 0.00
ties
Discipline, % Profes- 10.0 10.0 0.00 1.00 0.00
sional
TAM3 Composite, 4.15 4.08 (0.90) 0.43 0.67 0.08
(0.88)
Perceived Usefulness, 3.98 3.91 (0.97) 0.40 0.69 0.07
(0.95)
Perceived Ease of Use, 3.85 3.79 (1.05) 0.32 0.75 0.06
(1.02)
Computer Anxiety, 3.45 3.51(0.91) 0.37 0.71 0.07
(0.88)
Behavioral Intention, 3.22 3.18 (1.12) 0.20 0.84 0.04
(1.10)
SoCQ Informational, 3.88 3.92 (0.88) 0.25 0.80 0.05
(0.86)
SoCQ Personal, 3.72 3.66 (0.89) 0.36 0.72 0.07
(0.93)
SoCQ Management, 3.15 3.09 (0.85) 0.38 0.70 0.07
(0.87)
SoCQ Consequence, 2.80 2.76 (0.87) 0.25 0.80 0.05
(0.89)
SoCQ Collaboration, 2.64 2.68 (0.86) 0.25 0.80 0.05
(0.84)
SoCQ Refocusing, 2.34 2.38(0.92) 0.24 0.81 0.04
(0.88)
AT Adoption Behavior, 1.32 1.36 (0.63) 0.41 0.68 0.07

(0.61)
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Note. SMD = standardized mean difference. All SMD values are absolute. At base-
line, no group differences of any practical size were detected (all p > 0.10).

5.2 Effects on Technology Acceptance Dimensions (TAM3)

We asked first whether IFAI-HE produced measurable gains in faculty technology ac-
ceptance across the nine TAM3-AlI dimensions. A series of two-by-three (group x time)
mixed-effects ANOVA models—random intercepts for participants, random slopes for
time—returned reliable group-by-time interactions on every dimension. Together those
interactions point to systematic differences in how scores changed over time between
the treatment and comparison arms. Partial eta-squared (n?p) values ran from 0.12 (Sub-
jective Norm) to 0.18 (Perceived Usefulness), which by Cohen's [19] benchmarks
counts as a large intervention effect.

The other six TAM3 dimensions also showed reliable group-by-time interactions,
though with some variation in magnitude. Subjective Norm — capturing colleague
pressure and institutional expectations — produced the smallest interaction of the nine
dimensions (n?_p = 0.12; F(2, 236) = 16.08, p < 0.001); the treatment group rose from
3.18 (SD=10.92) to 5.26 (SD = 0.94), giving d = 1.05 (95% CI: 0.76 to 1.34), while the
comparison group barely shifted, from 3.14 (SD = 0.90) to 3.38 (SD = 0.96; d = 0.26).
For Job Relevance the interaction returned n*> p = 0.14 (F(2, 236) = 18.78, p < 0.001),
with treatment d = 1.18 against comparison d = 0.22. Result Demonstrability gave a
similar picture: n2_p =0.13, F(2, 236) = 17.42, p < 0.001; treatment d = 1.15, compar-
ison d = 0.28. Computer Self-Efficacy moved comparably (n?>_p = 0.14; F(2, 236) =
18.56, p <0.001; treatment d = 1.20, comparison d = 0.31). Computer Anxiety, reverse-
coded so that drops indicate improvement, showed 02> p =0.13 (F(2, 236) =17.10,p <
0.001), with treatment d = -1.22 versus comparison d = -0.25 — a clean drop on the
anxiety side rather than the modest drift seen in controls.

We computed Hedges’ g with ninety-five percent confidence intervals for the post-
intervention (T2) adjusted mean differences between groups, after adjusting for base-
line scores as recommended for continuous outcomes in quasi-experimental designs
[20]. At T2, the adjusted between-group differences gave Hedges” g = 1.15 (95% CI:
0.86 to 1.44) for Perceived Usefulness, g = 1.08 (95% CI: 0.79 to 1.37) for Perceived
Ease of Use, and g=1.02 (95% CI: 0.73 to 1.31) for Behavioral Intention. These values
sit well above the pooled Hedges’ g of 0.58 (95% CI: 0.42 to 0.74) reported in a recent
meta-analysis of faculty Al acceptance interventions [21]. Read alongside the design
differences, this hints that an integrated, multi-theoretical programme like IFAI-HE
may carry an advantage over thinner or less theory-driven offerings, though we cannot
say so on the strength of one trial. Figure 1 shows the adjusted post-intervention TAM3
dimension scores by group at the four-week follow-up, with the treatment arm sitting
above the comparison arm across all five illustrated dimensions.
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Fig. 1. Adjusted post-intervention TAM3 dimension scores by group at four-week follow-up

Alongside the mixed-effects analyses, we ran separate ANCOVA models for each
TAM3 dimension, with post-test (T3) scores as dependent variables and baseline (T1)
scores as covariates. Adjusted post-test means for the treatment group were higher
across all nine dimensions; every n?p stayed above 0.10, and statistical significance
held at p < 0.001 after Holm correction for multiple comparisons.

Effects on Stages of Concern (CBAM SoCQ)

We then turned to the second research question — whether IFAI-HE shifted the CBAM
concern profile. Stage scores went into a parallel mixed-effects ANOVA series with
the same two-by-three group x time structure used on the TAM3 side. The results lined
up with what CBAM theory predicts: the treatment arm showed clear group-by-time
interactions across all seven concern stages, with self-focused concerns dropping no-
ticeably and impact-focused concerns rising in step. The comparison arm, by contrast,
looked roughly flat across the three measurement points.

This pattern of large interactions across the full range of concern stages indicates
that the intervention systematically altered the entire concern profile rather than affect-
ing only isolated stages. The largest effects were concentrated in the stages most di-
rectly targeted by specific intervention modules: the Personal stage, the Management
stage, and the Collaboration stage.

The pattern observed — a sharp drop in self-oriented concerns and a clear rise in
impact-oriented ones — matches the trajectory CBAM predicts for successful adoption
[14]. The effect sizes for the Personal and Collaboration stages are large; they appear
larger than effect sizes typically reported in intervention meta-analyses [22], though a
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direct quantitative comparison is limited by the topical scope. Figure 2 visualises these
differential trajectories: it charts pre-to-post change scores (post-intervention minus
baseline) on each of the seven CBAM stages, broken down by group. Among interven-
tion faculty, the figure traces a pronounced V-shaped silhouette — sharply negative
changes on the early, self-focused stages (Awareness, Informational, Personal, Man-
agement) paired with sharply positive changes on the later, impact-focused ones (Con-
sequence, Collaboration, Reorientation). The comparison arm, by contrast, sits flat:
change scores cluster around zero across every stage, which weighs against natural
temporal progression, history effects, or testing artefacts as alternative explanations and
points back to the intervention itself.

1.5 { =@~ Intervention Group
- Comparison Group

104

0.5

0.0 1

Mean Change Score (Post-Intervention minus Baseline)
S
G

CBAM Stages of Concern
Fig. 2. Pre-post change in CBAM SoCQ stage scores by group

We then computed Hedges' g for the adjusted between-group differences at T2, con-
trolling for baseline. The Personal stage gave g = -1.20 (95% CI: -1.50 to -0.90): once
baseline was accounted for, the intervention group sat well below the comparison group
on personal concerns. Collaboration, in the opposite direction, showed g = 1.34 (95%
CI: 1.04 to 1.64) — a large positive effect. Management came in at g = -0.95 (95% CI:
-1.24 to0 -0.66), and Refocusing at g =0.72 (95% CI: 0.44 to 1.00). Holm-corrected, all
seven SoCQ comparisons remained significant at p < 0.001, so the intervention's effect
on concern profiles held up across the different analytic angles we tried. Read together,
the pattern is consistent with the basic CBAM premise: a structured, theoretically
grounded development program can, over eight weeks, redirect the centre of gravity of
faculty concerns — away from worries about personal skill and time, toward outcomes
for teaching and shared experimentation.
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5.3  Sustainability of Intervention Effects

Practical value depended in no small part on whether the gains in technology ac-
ceptance, stages of concern, and adoption behaviour persisted beyond the immediate
post-test. For that reason the design carried a four-week follow-up (T3) — the point of
which was to separate durable change from things that often inflate immediate post-test
scores: novelty of the materials, social desirability around completion, and the short-
term motivational lift that comes with belonging to a structured programme. Sustaina-
bility was assessed by paired t-tests on the T2-to-T3 shifts within each cohort, with
effect sizes computed for the same shifts. We treated effects as sustained when the T2-
to-T3 change was non-significant and the magnitude sat below the d < 0.20 threshold
typically read as practically negligible.

Setting our sustainability rates against the broader intervention literature gives some
context for the applied relevance of these results. A recent meta-analysis of 41 con-
trolled intervention studies on faculty technology adoption programs [23] reported a
mean retention rate of 78% (SD = 12%), defined as the share of post-intervention gains
kept at first follow-up.

Effect Size (Cohen's d)

TAM3 SoCQ Al Adoption
Composite Composite Behavior

Fig. 3. Retention of intervention gains at post-intervention and four-week follow-up for key out-
come measures
5.4  Moderation of Effects by Institutional Type, Discipline, and Career Stage

Turning to institutional type, the mixed-effects model returned a significant three-
way interaction of group, time, and institution category (research-intensive versus
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teaching-focused), F(2, 232) = 6.20, p = 0.002, n*> p = 0.05. When we decomposed it,
the intervention effect was clearly stronger at research-intensive universities (n = 25
per condition) than at teaching-focused ones (n = 35 per condition). On the TAM3
composite, the group-by-time interaction at research universities returned , compared
with at teaching-focused institutions; the adjusted Hedges' g for the between-group
difference at follow-up was 1.35 (95% CI: 0.82 to 1.88) for research-university faculty
against 0.82 (95% CI: 0.34 to 1.30) for the teaching-focused subset. The same gap re-
produced across individual TAM3 dimensions — Perceived Usefulness, for example,
showed g = 1.48 (95% CI: 0.92 to 2.04) at research universities versus g = 0.88 (95%
CI: 0.40 to 1.36) at teaching-focused ones. The CBAM picture went in the same direc-
tion: the drop in self-focused concerns and the rise in impact-focused concerns were
both more pronounced at research universities ( on the Personal stage and on the Col-
laboration stage) than at teaching-focused ones ( and , respectively). This institutional
gradient is in line with prior meta-analytic work on technology adoption interventions
[21], which reports a pooled Hedges' g of 0.71 (95% CI: 0.55 to 0.87) for research-
intensive institutions versus 0.44 (95% CI: 0.28 to 0.60) for other institution types (Q
=12.3).

Career stage produced a comparable picture. The three-way interaction of group,
time, and career stage (early: <10 years, n = 22; mid: 11-15 years, n = 20; senior: >15
years, n = 18; all per condition) was significant, F(4, 230) = 7.60, p < 0.001, 02 p =
0.12. The effect was non-linear: largest in early-career faculty, intermediate in mid-
career, and reduced in senior faculty. On the TAM3 composite, Cohen's d from baseline
to follow-up came to 1.55 (95% CI: 1.05 to 2.05) for early-career faculty, 1.25 (95%
CI: 0.75 to 1.75) for mid-career, and 0.89 (95% CI: 0.39 to 1.39) for senior faculty. The
same gradient was especially visible on Perceived Ease of Use: d = 1.52 (95% CI: 1.02
to 2.02) in early-career faculty, d =1.10 (95% CI: 0.60 to 1.60) in the mid-career group,
and d = 0.89 (95% CI: 0.39 to 1.39) in the senior group. A sensitivity analysis modelled
years of experience as a continuous moderator in the same mixed-effects framework,
and returned a negative linear slope on the TAM3 composite (B =-0.15, SE=0.04, p =
0.003); each additional five years of teaching experience was therefore associated with
a 0.15-SD decrease in intervention gains. The concern-stage results lined up with the
TAMS3 results. The drop in Personal concerns was largest in early-career faculty (d = -
1.75, 95% CI: -2.25 to -1.25), followed by the mid-career group (d = -1.20, 95% CI.: -
1.70 to -0.70) and then the senior group (d = -0.85, 95% CI: -1.35 to -0.35). The rise in
Collaboration concerns showed the same ordering: largest for early-career faculty (d =
1.80, 95% CI: 1.30 to 2.30), then mid-career (d = 1.15, 95% CI: 0.65 to 1.65), then
senior (d =0.72, 95% CI: 0.22 to 1.22). The pattern is consistent with prior work where
early- and mid-career faculty have shown pooled Hedges' g around 0.71 (95% CI: 0.55
to 0.87) in comparable interventions, against g = 0.32 (95% CI: 0.12 to 0.52) for senior
faculty (Q =9.8) [21].

We were curious whether these moderators operated multiplicatively, so we tested a
three-way interaction of group, discipline, and career stage within the treatment group
only — looking at how effect size varied across treatment participants. The interaction
was significant, with the strongest gains concentrated among early-career STEM fac-
ulty. Within the treatment group, the Cohen's d for TAM3 composite gain from baseline
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to follow-up was 1.82 (95% CI: 1.22 to 2.42) for early-career STEM faculty, against
1.10 (95% CI: 0.50 to 1.70) for early-career humanities/social-sciences faculty, 1.28
(95% CI: 0.68 to 1.88) for mid-career STEM faculty, and 0.72 (95% CI: 0.12 to 1.32)
for senior humanities/social-sciences faculty.

To give a thorough account of how big and how uniform the intervention effects were
across all of our research questions, we rolled the principal effect sizes and statistical
metrics into a consolidated synopsis. Table 2 carries this synthesis. We organised out-
comes around the four primary research questions and folded in partial eta-squared val-
ues from the mixed-effects ANOVA models, Cohen's d effect sizes for within-group
change from baseline (T1) to four-week follow-up (T3) for both the treatment and com-
parison groups, and a qualitative classification of effect magnitude. The synthesis lets
readers compare across dimensions and weigh the relative strengths of the interven-
tion's impact across the different theoretical constructs and measurement approaches
we used.

Table 2. Summary of Key Effect Sizes and Statistical Parameters for All Research Questions

Outcome Primary Test Partial Cohen’s d Cohen’s d Effect

Variable / (Interven- (Compari- Classifi-

Dimension tion T1I-T3) son TI1- cation
T3)

TAM3 Di-

mensions

RQI)

Perceived TimexGroup inter- 0.18 1.42 0.31 Large

Usefulness  action ()

Perceived TimexGroup inter- 0.16 1.38 0.18 Large

Ease of Use action ()

Output TimexGroup inter- 0.14 1.24 0.21 Large

Quality action ()

Behavioral ~ TimexGroup inter- 0.15 1.30 0.23 Large

Intention action ()

Subjective  TimexGroup inter- 0.12 1.05 0.26 Medium—

Norm action () Large

Job Rele- TimexGroup inter- 0.14 1.18 0.22 Large

vance action ()

Result De- TimexGroup inter- 0.13 1.15 0.28 Large

monstrabil-  action ()

ity

Computer TimexGroup inter- 0.14 1.20 0.31 Large

Self-Effi- action ()

cacy

Computer TimexGroup inter- 0.13 -1.22 -0.25 Large

Anxiety action ()

(reduction)
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CBAM

SoCQ

Stages

(RQ2)

Awareness  TimexGroup inter- 0.09 -0.45 -0.10 Medium
concerns action ()

(reduction)

Informa- TimexGroup inter- 0.11 -0.75 -0.08 Medium
tional con- action ()

cerns  (re-

duction)

Personal TimexGroup inter- 0.15 -1.56 -0.28 Large
concerns action ()

(reduction)

Manage- TimexGroup inter- 0.13 -1.15 -0.15 Large
ment con- action ()

cerns  (re-

duction)

Conse- TimexGroup inter- 0.12 0.35 0.08 Medium
quence action ()

concerns

(increase)

Collabora-  TimexGroup inter- 0.16 1.67 0.33 Large
tion con- action ()

cerns  (in-

crease)

Refocusing  TimexGroup inter- 0.11 0.85 0.18 Medium
concerns action ()

(increase)

Sustaina-

bility

(RQ3)

TAM3 Paired t-test () <0.01 -0.07 -0.06 Non-sig-
composite nificant
(T2-T3

change)

SoCQ com-  Paired t-test () <0.01 -0.05 -0.04 Non-sig-
posite (T2— nificant
T3 change)

Al Adop- Paired t-test () <0.01 0.12 -0.04 Non-sig-
tion Beha- nificant
vior (T2—

T3 change)

Moderation

(RQ4)
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Institu- GroupxTimexMod- 0.05 — — Medium
tional type  erator interaction ()
Academic GroupxTimexMod- 0.08 — — Medium—
discipline erator interaction () Large
Career GroupxTimexMod- 0.12 — — Medium—
stage erator interaction () Large
Three-way  Group*Disci- 0.04 — — Small-
interaction  plinexCareer stage Medium
0

Note. Partial values come from the group-by-time interaction term in the mixed-
effects ANOVA models. Cohen’s d denotes within-group standardised mean differ-
ences from baseline (T1) to four-week follow-up (T3); positive values mark increases,
negative ones reductions.

Table 2 summarises the picture. Across all nine TAM3 dimensions the intervention
produced large effects without much variation: partial eta-squared values fell between
0.12 and 0.18, and Cohen’s d between 1.05 and 1.42 in the treatment group, against d
values 0f 0.18 to 0.31 in the comparison group. On the CBAM SoCQ stages, the pattern
split cleanly in two — large reductions on self-focused concerns (Personal: ; Manage-
ment: ) paired with large increases on impact-focused concerns (Collaboration: ). Sus-
tainability outcomes showed that the post-intervention gains carried over to the four-
week follow-up, with negligible T2-to-T3 effect sizes on every composite measure.
Moderation checks turned up medium-to-large interactions for career stage and disci-
pline, with the three-way combination of early-career STEM faculty at research-inten-
sive universities producing the biggest gains.

As a coherence check across the full outcome space, we computed a multivariate
meta-analytic effect size over the nine TAM3 dimensions, following the composite ap-
proach of Hedges and Pigott [22], [25]. The composite Cohen's d at the four-week fol-
low-up came to 1.26 (95% CI: 1.08 to 1.44); the homogeneity statistic Q(8) =12.4,p =
0.14 is consistent with dimension-level effects varying no more than would be expected
from sampling error alone. For the CBAM stages, after we accounted for the directional
predictions — drops in early stages, increases in later ones — the composite was 0.98
(95% CI: 0.80 to 1.16), with heterogeneity Q(6) = 35.2, as expected given the theoret-
ically opposite-direction effects. The composite estimates line up with the magnitude
of the dimension-level results.

Sensitivity analyses returned the same picture. Multiple imputation (five imputa-
tions) for the 11.7% of missing follow-up data produced pooled effect estimates within
0.03 SD of the complete-case results, suggesting that attrition did not bias the reported
effects in any important way. In intent-to-treat analyses, with all 60 participants per
condition kept regardless of their actual involvement, the TAM3 composite effect
dropped from to (a 14% reduction) but remained significant. Per-protocol analyses
restricted to the 87% of treatment participants completing at least five of six modules
raised the effect to , in line with a dose-response reading. Bootstrap resampling with
10,000 iterations produced 95% confidence intervals nearly identical to the parametric
ones, supporting the standard errors under possible departures from normality. Table 2
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reports these checks. The IFAI-HE intervention produced large and durable effects on
faculty technology acceptance, on stage-of-concern progression, and on self-reported
adoption, with the largest gains concentrated among early-career STEM faculty at re-
search-intensive institutions.

6 Discussion

Our quasi-experimental data suggest that a structured, theory-driven faculty develop-
ment program can support sizeable and durable gains in Al technology acceptance.
Faculty concerns appeared to shift from self-focused toward impact-focused, with par-
allel increases in self-reported adoption. Several theoretical implications follow. The
IFAI-HE advantage was visible across all nine TAM3 dimensions; this is consistent
with the multi-framework synthesis advocated by [9], [23], [24], and adds to it by show-
ing measurable behavioural change rather than only intention. The large effect sizes for
Perceived Usefulness (d = 1.42) and Perceived Ease of Use (d = 1.38) point to the
hands-on sandbox component (Module 3) and the course-redesign requirement (Mod-
ule 4) as plausible contributors, given that they engage both instrumental belief and
self-efficacy, the two mechanisms central to TAM [8]. On the practical side, adminis-
trators and professional development designers may want to prioritise interventions that
give faculty real, hands-on contact with Al tools in authentic teaching contexts. The
near-zero effects in the comparison group suggest that informational workshops and
policy documents on their own are not enough [9], [2], [8].

The CBAM results, which indicate marked decreases in self-focused concerns and
corresponding increases in impact-focused concerns, are consistent with the sequential
stage progression theorized by Hall and Hord [13]. The observation that the Collabora-
tion stage rose most sharply (d = 1.67) underscores the role of the community-of-prac-
tice component (Module 5) in advancing faculty development. One implication is that
institutions may benefit from investing in stable peer networks and organized collabo-
rative settings, rather than relying on isolated training sessions. The enduring nature of
achievements at the four-week assessment, accompanied by indicators of solidification
in adopted practices, suggests that the IFAI-HE framework helped foster meaningful
integration of Al within pedagogical work, rather than producing temporary compli-
ance or surface-level use. Practitioners may reasonably expect that committing to the
IFAI-HE program supports lasting benefits, although the eight-week program’s heavy
demand on resources may necessitate institutional backing for faculty release time and
protected periods for professional growth.

We acknowledge several methodological constraints — short follow-up window,
self-report reliance, residual selection effects from the quasi-experimental design, sin-
gle-country sampling, and limited power for higher-order moderation — each of which
we detail in section Limitations.

Several open directions follow from these findings — extending the observation
window, layering objective behavioural data over self-reports, replicating across na-
tional contexts, and dismantling the framework to isolate active components — but we
develop these directions in §8 Conclusion.
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7 Limitations

The design and findings come with caveats that need to be set out before the contribu-
tions are read in context.

7.1  Methodological Limitations

The first concern is the quasi-experimental design itself. Propensity score matching
produced good baseline equivalence on five observable covariates, but without random
assignment we cannot rule out unmeasured confounds that differ systematically be-
tween groups. Faculty who volunteered for the eight-week IFAI-HE program may have
started with higher motivation, more openness to technological innovation, or more
favourable views of professional development than their counterparts in the control
group. We cannot fully separate those dispositional factors from the program effect,
since highly motivated participants tend to gain from any structured intervention re-
gardless of its theoretical underpinning. A randomised design — for instance, a wait-
list control or multi-site cluster randomisation — would offer stronger causal evidence.

A second worry is the heavy reliance on self-report outcomes. The TAM3-AlI scale
and the Stages of Concern Questionnaire are well-vetted instruments with strong psy-
chometric properties, but self-reported acceptance and adoption behaviour remain open
to social desirability bias — most acutely in the treatment arm, where participants in-
vested considerable time in the program and may have felt pulled to report positive
change. We expected this concern, and the gains that held at the four-week follow-up
partly soften it (social desirability effects usually fade with time). Even so, the absence
of objective behavioural measures — actual Al tool usage logs from institutional sys-
tems, classroom observation data, or student-reported pedagogical changes — limits
how firmly we can speak to behavioural change. Triangulating self-reports with learn-
ing management system analytics or automated tool-usage tracking would clearly
strengthen future work.

7.2  Measurement and Temporal Limitations

Four weeks goes further than the post-intervention assessments used in many compa-
rable studies, but it is still a short window for talking about sustainability. Real embed-
ding of Al in teaching is plausibly slower than that: it takes several teaching cycles, the
working through of unexpected snags, and the buildup of habits — none of which fit
neatly inside a month. The full retention of gains we observed at T3 could reflect gen-
uine consolidation, or it could simply reflect the fact that not enough time has yet passed
for decay to show up. A longer observation window — at least a full academic term,
ideally a year — would be needed to tell those two readings apart, and to see whether
IFAI-HE produces lasting change or a temporary lift that fades back to baseline.

The outcome side of the design rested entirely on self-report instruments delivered
at fixed time points, which is unlikely to capture the moment-to-moment, context-de-
pendent way technology adoption actually unfolds. Faculty perceptions of Al tools, and
their stage of concern, can move with a particular classroom session, a piece of student



184 O.-A. Ticleanu and N. Constantinescu

feedback, or an institutional policy update arriving between waves of measurement.
Likert-scale measurement also collapses fine-grained variation: it can blur the qualita-
tive gap between using Al for surface-level content generation and using it to redesign
a course. Mixed-methods extensions — qualitative interviews, analysis of teaching ar-
tefacts, or experience sampling — would likely give a richer view of how the interven-
tion actually produced the effects we observed.

7.3  Theoretical and Intervention Design Limitations

A second limitation concerns mechanisms. Although the IFAI-HE framework is
grounded in four well-known theoretical models, the design does not let us pin down
which specific components or modules drive which observed effects. The integrated
approach is ecologically valid as a professional-development programme, but in ana-
lytical terms it confounds the contributions of TAM3 constructs, CBAM stage progres-
sion, SDT need satisfaction, and Diffusion of Innovations mechanisms. A faculty mem-
ber whose perceived usefulness rose may have got there through the hands-on sandbox
work, the course-redesign requirement, the peer-community discussions, or some com-
bination of those elements — and we cannot tell from the present data. Studies that
systematically remove or emphasise particular modules would be needed to isolate
causal mechanisms and to find out which components are truly load-bearing and which
are dispensable.

A second design limit is the absence of a true no-intervention control. The control
arm received standard institutional policy documents and a single introductory webinar,
which is realistic as a baseline but does not isolate the intervention from the simple
effect of receiving any structured support or attention. The treatment arm went through
eight weeks of facilitator feedback, peer collaboration, and structured exercises, so part
of the advantage we observed could in principle reflect a Hawthorne or attention effect
rather than the specific content of IFAI-HE. An active comparison arm — for example,
a generic professional-development programme matched on duration and facilitator
contact but missing the IFAI-HE theoretical scaffolding — would let future work sep-
arate those contributions more cleanly.

7.4  Practical and Ethical Considerations

Several practical and ethical considerations also warrant attention. The eight-week cur-
riculum is genuinely demanding — weekly module completion, submission of arte-
facts, peer feedback, and synchronous sessions — and that load may not transfer cleanly
to institutions running on tight budgets, or to faculty already shouldering heavy teach-
ing and service loads. Participation skewed toward early-career and STEM colleagues,
with lower uptake among senior faculty and those in humanities and social-science
fields. The risk is that voluntary self-selection ends up amplifying existing Al-adoption
inequities — widening the gap between early-career STEM adopters and the rest, rather
than closing it. Institutions deploying IFAI-HE should think carefully about whether a
purely opt-in design could entrench, rather than broaden, technological access and ped-
agogical innovation capacity.
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One further gap in our design is that we did not look at potential downsides of the
intervention. Greater enthusiasm for Al adoption is welcome from an uptake perspec-
tive, but it can also lead to pedagogically inappropriate use, over-reliance on automation
in ways that erode critical thinking, or deployment that fails to engage seriously with
algorithmic bias, data privacy, and academic integrity. The Refocusing stage of CBAM,
which rose in the treatment group, indicates a willingness to refine Al use — but will-
ingness alone does not guarantee responsible execution. We think it would be worth
tracking, in subsequent studies, things like Al-ethics awareness, accountable deploy-
ment practices, and downstream effects on student learning, so that interventions that
raise adoption do so in pedagogically valuable ways rather than only in enthusiasm-
driven ones.

8 Conclusion

Our data provide controlled quasi-experimental evidence that a structured, multi-theo-
retical faculty development program was associated with lasting improvements in uni-
versity instructors' technology acceptance. Stages of concern moved toward impact-
oriented views, and self-reported Al adoption behaviours rose. The IFAI-HE interven-
tion showed large and sustained gains across all TAM3 dimensions, well above the
pooled Hedges' g = 0.58 reported by [21] (composite d = 1.26 in our data; see §5). The
shift from self-focused to impact-focused concerns follows the developmental sequence
CBAM predicts, and is consistent with the view that faculty engagement with Al may
be accelerated by carefully designed professional development. We hope these findings
help move the literature beyond purely descriptive accounts of faculty views, and give
institutions a starting point for evidence-based Al adoption support [21].

Future work should extend follow-up to at least one academic semester, include in-
stitutional behavioural data alongside self-reports for triangulation, and replicate the
program across other national and cultural contexts to test the limits of generalisability
we observed. Stripping back the design — for instance by isolating individual compo-
nents — could make the program more tractable in resource-constrained settings;
mixed-methods work could clarify how academics actually move from personal to im-
pact-oriented concerns. The moderation results also suggest that tailored adjustments
may be needed for senior faculty and humanities disciplines, where reactions were
weaker. Universal approaches may not address the specific pedagogical and epistemo-
logical concerns of those groups. We hope this study can serve as one starting point for
further controlled, intervention-focused work on Al adoption in higher education.
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