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Abstract:

Although generative artificial intelligence (AI) systems are now widely available
in education, their actual integration into teaching practice remains uneven
and largely superficial. This paper addresses the so-called adoption gap and
examines the relationship between the technological features of Al systems
and teachers’ psychological responses to them. Drawing on a systematic
review and thematic synthesis of the recent literature, the analysis isolates
three technological dimensions (transparency, reliability, ease of use) and the
corresponding psychological constructs (trust, Al anxiety, self-efficacy), and
on this basis proposes an integrative analytical model termed the Tech-Psych
AT Adoption Framework. The findings indicate that psychological variables
operate as key mediators between system characteristics and patterns of use,
with the subjective experience of the technology carrying greater predictive
weight than its objective performance. The paper concludes that successful Al
integration calls for a psychologically informed approach, one that combines
system explainability, the cultivation of Al literacy, and systemic support for
teachers.
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INTRODUCTION

The public release of ChatGPT in late 2022 marked a turning point in
the development of large language models (Large Language Models —
LLMs) and set in motion a profound transformation of the technological
landscape in education. Generative artificial intelligence (hereafter AI)
can now automate and enhance a wide range of components of the teach-
ing process: the preparation of materials, the design of assessments, and
individualized communication with students. Tools such as ChatGPT,
Google Gemini, and Anthropic Claude have become part of the everyday
working environment of any teacher with internet access [1].

In spite of this availability, empirical evidence consistently points to a
substantial adoption gap, that is, a discrepancy between what Al systems
can technically do and the extent to which they are actually integrated
into teaching [2]. Adoption rates among teachers remain uneven, and
use itself is often shallow or absent altogether.
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The starting premise of this paper is that the principal
bottleneck lies not in infrastructure or technology but
in the human factor: in the cognitive, emotional, and
professional responses of teachers to systems whose fea-
tures are frequently opaque, unpredictable, and cogni-
tively demanding. The technology, in other words, is in
place; the psychological ground for its reception, more
often than not, is not.

The central research question is the following: to
what extent do the technological features of generative
Al systems shape teachers’ psychological responses and,
by extension, the patterns of acceptance observed in class-
room practice? The aim of the paper is twofold: first, to
systematize the technological features of generative Al
relevant to teaching practice; second, to map teachers’
psychological reactions to those features, so as to offer
an integrative analytical model that can inform both the
development of educational Al tools and programs of
professional development.

2. METHODOLOGY

The paper rests on a desk research approach, namely
a systematic review and thematic synthesis of the avail-
able literature. The search was conducted in the Scopus,
Web of Science, and ERIC databases, with an emphasis
on works published between 2020 and 2025, with a
particular reliance on sources produced after the public
release of ChatGPT in late 2022. The principal search
terms employed were “generative AI”, “large language
models”, “teacher adoption”, “Al in education”, and “Al
literacy”, combined as appropriate with the constructs
“trust”, “anxiety”, and “self-efficacy”.

The initial screening yielded 28 papers for closer
analysis; the narrower corpus comprises peer-reviewed
journal articles, conference proceedings, and systemat-
ic reviews and meta-analyses that engage directly with
teachers’ relationship to AI technologies. Excluded were
studies that addressed AI exclusively from the perspec-
tive of students, as well as those that did not differenti-
ate generative Al from earlier generations of educational
software. The thematic analysis was carried out follow-
ing the framework proposed by Braun and Clarke [3],
with recurrent themes grouped along two axes — the
technological features of Al systems and the psychologi-
cal responses of teachers.
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3. TECHNOLOGICAL FRAMEWORK
3.1.TYPES OF Al SYSTEMS IN THE EDUCATIONAL CONTEXT

Contemporary applications of Al in education span
three functionally distinct categories of system. Generative
AT systems (ChatGPT, Google Gemini, Anthropic
Claude), built on large language model architectures,
generate lesson plans, classroom preparations, tests, and
differentiated materials in response to natural-language
instructions; their effect on day-to-day teaching prepa-
ration is the most immediate, and they form the central
object of analysis in this paper. Adaptive learning systems
(Carnegie Learning, Khan Academy) draw on machine
learning to tailor educational pathways to individual
learners. Automated assessment systems (Gradescope,
Turnitin AI) apply Al to the grading of assignments and
the detection of plagiarism, thereby reaching directly
into domains traditionally reserved for the teaching
profession.

3.2.KEY TECHNOLOGICAL FEATURES OF GENERATIVE Al

Four features stand out in the literature as decisive
for teachers’ psychological responses. These four are
foregrounded precisely because they mark out what
distinguishes generative AI from earlier generations
of educational software; criteria such as functional
accuracy and response speed, central to the evaluation
of earlier tools, are here of secondary order and do not
account for the observed variability in adoption rates.

a) Opacity - the black box problem

Generative Al systems produce an output without any
explicit account of how they arrived at it. The teacher
receives a result but has no insight into why the response
was shaped in a particular way, nor any way of foreseeing
how a change in the prompt would alter the outcome.
This feature directly undermines the cognitive habits of
teachers, who are accustomed to evaluating, justifying,
and taking responsibility for what they put forward.

b) Generativity - the capacity to create content

The capacity of AI to autonomously produce textual,
visual, and structured content represents its central value;
it also opens up the most complex psychological paradox
associated with the technology. The line between
supported and delegated work becomes blurred, which
in some teachers gives rise to a particular form of profes-
sional discomfort — a phenomenon the literature has
begun to describe under the working term Al-induced
impostor syndrome [4].
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¢) Reliability - the problem of hallucinations

Generative Al systems are prone to so-called hallu-
cinations, that is, to generating factually incorrect in-
formation delivered with the same linguistic confidence
as factually correct claims. A teacher who relies on Al
is forced into the role of fact-checker, which paradoxi-
cally can increase rather than reduce cognitive workload
[5]. The occurrence of hallucinations erodes basic trust
in the system and is recognized as one of the principal
drivers of resistance to deeper engagement with Al in
teaching.

d) Ease of use

Unlike earlier generations of educational software,
which required dedicated technical training, contem-
porary generative Al systems are built around natural-
language interfaces; the user converses with them as
one would with another person. The technical barrier
to access has thereby been radically lowered. This is the
variable captured by the Technology Acceptance Model
(TAM; [6]) under the heading of perceived ease of use;
high values along this dimension do not, however, elim-
inate the psychological obstacles to adoption — they
merely shift them from the technical to the conceptual
and professional plane.

3.3.THE TEACHER - Al INTERACTION

The teacher’s relationship with generative AT sys-
tems cannot be reduced to the classical paradigm of
the tool, since these systems imitate cognitive functions
that until recently were the preserve of human exper-
tise — reasoning, synthesis, and creative production.
The literature in human-computer interaction has been
developing a model in which the teacher takes on the
role of overseer, with the Al system functioning as an
assistant; the oversight role implies a continuous activ-
ity of evaluating, correcting, and selecting the produced
content [7]. Systems that fail to support active oversight
systematically undermine psychological acceptability,
regardless of their technical sophistication.
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4. PSYCHOLOGICAL FRAMEWORK

Teachers’ psychological responses to generative Al
are not random; they are structured by the corresponding
features of the technology described in the preceding
section. What follows lays out four distinct dimensions
of the psychological response.

The choice of these dimensions is not arbitrary:
meta-analyses in the technology acceptance literature
consistently isolate the triad of trust, anxiety, and
self-efficacy as the strongest predictors of actual Al use,
while professional identity is introduced here as a fourth,
hitherto neglected dimension that recent research nev-
ertheless recognises as critical in the specific context of
generative Al The cognitive dimension (mental models)
is treated first because it logically precedes and shapes
the emotional and behavioural responses that follow.

4.1.THE COGNITIVE DIMENSION - MENTAL MODELS AND
MISPLACED EXPECTATIONS

The way in which a teacher approaches an Al system
is shaped to a large extent by what the teacher believes
to know about how that system works. This internal
representation, known in the literature as the mental
model, governs which strategies the teacher will deploy
and where the limits of the system will be recognized.
Studies consistently show that teachers construct mod-
els that are either overly optimistic (the system knows
everything and never errs) or overly restrictive (it is es-
sentially an internet search). Both kinds of misplaced
model lead to suboptimal patterns of use — the first to
the uncritical acceptance of results, the second to pre-
mature abandonment. This is a direct consequence of
the feature of opacity: when a system offers no insight
into its own functioning, the user fills the resulting void
with heuristic reasoning that is prone to systematic error.

4.2. THE EMOTIONAL DIMENSION - ANXIETY, DISTRUST,
AND THE FEAR OF LOSING CONTROL

Teachers’ emotional responses tend to cluster around
three constructs. AI anxiety denotes a diffuse fear of
Al technology that is tied not to any specific technical
problem but to existential uncertainty about the future
of the profession; a study [8] conducted on a sample of
249 university teachers in Spain showed that this very
form of anxiety is one of the principal determinants of
the intention to use ChatGPT. Distrust in the system is
bound up with the feature of reliability: the documented
tendency toward hallucinations produces a justified
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cognitive caution, but that distrust is often dispropor-
tionate to the actual frequency of errors — teachers who
encountered only one or two hallucinations early on in
their use are inclined to view the system as a whole as
unreliable [5]. The fear of losing control reflects the
impression that the introduction of AT shifts the centre
of activity from the teacher to the system.

4.3.PROFESSIONAL IDENTITY - AUTHORITY OR INSTRUMENT

One of the most consistent findings in the literature
concerns the threat that the introduction of generative
Al poses to teachers’ professional identity, that is, to the
set of beliefs and self-evaluations that teachers hold about
their role and competencies as professionals [9]. Teaching
expertise traditionally rests on three pillars: subject knowl-
edge, pedagogical competence, and the interpersonal rela-
tionship with students. Through its generativity, genera-
tive Al reaches directly into the first pillar and, in part,
into the second, raising the question: if AI can produce the
content I produce, in what does my expertise consist? The
conflict is not merely philosophical; teachers who experi-
ence it with high intensity are statistically less likely to in-
tegrate Al into the deeper layers of teaching practice, con-
fining themselves to peripheral use [10]. Closely related
to this is the previously mentioned “impostor syndrome”,
the paradox in which teachers simultaneously acknowl-
edge the usefulness of Al tools and feel a sense of unease
precisely on account of that usefulness [4].

4.4, THE BEHAVIOURAL DIMENSION - SURFACE VERSUS
DEEP ENGAGEMENT

The psychological dimensions discussed in the
preceding sections find their ultimate expression in
concrete patterns of use. Surface engagement refers to
the use of Al for tasks peripheral to the teaching core —
administrative documents, the formatting of materials,
translation — and is characterized by higher Al anxiety,
lower self-efficacy, and a pronounced conflict of profes-
sional identity. Deep engagement, by contrast, denotes
the systematic use of Al as a cognitive partner in prepa-
ration: producing and assessing teaching scenarios,
designing differentiated materials, and critically adapting
outputs to the pedagogical context [11]. This pattern is
characteristic of teachers with well-developed mental
models, more pronounced self-efficacy, and a reshaped
professional identity in which AI competence has come
to form part of one’s own expertise [12].

5. INTEGRATIVE MODEL - TECH-PSYCH Al
ADOPTION FRAMEWORK

On the basis of the foregoing systematization, the
authors propose the Tech-Psych AI adoption frame-
work, a three-tier analytical model that maps the rela-
tionships between the features of Al systems, teachers’
psychological reactions, and the resulting patterns of
acceptance.

Tech-Psych Al Adoption Framework

Layer 1 — Technological
Transparency Reliability Usability
Explainability Reliability Usability / TAM
Layer 2 — Psychological
Trust Al anxiety Self-efficacy
Trust in Al Job displacement Bandura, 1997
Moderators: institution
experience - psychological safety
Layer 3 — Outcome
Al adoption Mode of use
Mominal vs. actual Superficial vs. strategic
Technological layer Psychological layer Outcome Moderators

Figure 1. Three-layer analytical model of the Tech-Psych Al adoption framework; Source: authors
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Taken as a whole, the proposed framework ofters
three original contributions to the existing literature on
technology acceptance. First, the psychological tier is
explicitly modelled as a mediator between technological
features and behavioural outcomes, rather than as an
additional predictor running parallel to the technologi-
cal variables (as in the original Technology Acceptance
Model [6]). Second, professional identity is incorporated
as a distinct dimension within the psychological tier — a
construct that standard adoption models typically over-
look, despite its consistently central role in the context
of generative AI [9][10]. Third, the framework formally
posits the modulating nature of the psychological tier:
identical technological features may, depending on the
teacher’s profile and the institutional setting, produce
diametrically opposed outcomes, which accounts for the
empirical paradox that improving the technical proper-
ties of a system does not, on its own, raise rates of deep
engagement.

Tier 1 - technological comprises three primary inde-
pendent variables: transparency, reliability, and ease of
use. Tier 2 - psychological functions as a filter through
which the technological features pass before they shape
behaviour; it comprises trust in the system, Al anxiety,
and self-efficacy, and is moderated by institutional cul-
ture, prior experience, and the availability of professional
support. Tier 3 - outcome is manifested in the acceptance
of Al as a legitimate working tool and in the mode of use,
surface (peripheral) versus deep (strategic) engagement
in teaching.

The key implication of the model is the following:
the psychological tier is modulating in nature. The
same technological features can produce diametrically
opposed outcomes depending on the teacher’s psycho-
logical profile and the institutional context, which also
explains why ordinary IT interventions aimed solely at
improving the technical properties of the system are not
sufficient to bring about systematic increases in adop-
tion rates.
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6. ANALYSIS - MAPPING THE LITERATURE
ONTO THE TECH-PSYCH MODEL

6.1.THE TECHNOLOGICAL TIER - EMPIRICAL FINDINGS

Study [7] shows that teachers who have access to
partial explanations of the logic behind AI outputs
report markedly higher levels of trust and a greater will-
ingness to use the produced content without extensive
modification, which directly confirms the link between
transparency as a technological feature and trust as a
psychological variable. The review article [5] singles
out hallucinations as the principal technical obstacle to
trust, with an important additional finding: negative
experiences with incorrect outputs have a dispropor-
tionately strong and lasting effect on the overall picture
of the system (negativity bias). More recent works [13]
[2], finally, converge on the view that the high ease of
use of contemporary generative systems removes the
technical barrier to access that in earlier generations of
software was the principal cause of low adoption rates
— but that this lowering of the barrier has not translated
into a comparable rise in deep engagement, which
confirms the primacy of psychological obstacles in
explaining the gap.

6.2.THE PSYCHOLOGICAL TIER - EMPIRICAL FINDINGS

Study [10], conducted on a sample of teachers in
Israel, identifies trust as the strongest single predictor
of intention to use, stronger even than perceived ease of
use. The authors distinguish cognitive trust (an assess-
ment of the system’s technical competence) from emo-
tional trust (a sense of comfort in the interaction), with
the latter proving the stronger predictor among teachers
with longer service and a more pronounced professional
identity, a finding that introduces an important nuance
into the psychological tier of the model. The Spanish
study mentioned earlier [8] records that Al anxiety acts
as a statistically significant moderator between ease of
use and intention to use, but that the primary source of
anxiety, contrary to intuitive expectation, is not the fear
of technical complexity but existential anxiety about the
future of the profession. Finally, more recent work [12]
[14] empirically supports Bandura’s [15] thesis that self-
efficacy in working with Al is not a stable personality
trait but a dynamic variable amenable to intervention:
short training programmes centred on mastery experi-
ences, rather than on the passive demonstration of tools,
show a marked effect on the growth of self-efficacy and
subsequent use.
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6.3.OUTCOME - PATTERNS OF ACCEPTANCE IN PRACTICE

A synthetic reading of the studies points to the con-
clusion that the overwhelming majority of documented
use remains in the supplementary register, while deep,
transformative engagement is confined to a smaller
segment of teachers with a specific profile: high self-
efficacy, lower Al anxiety, and a reshaped professional
identity [13]. A number of studies also concur in the
finding that institutional culture — specifically, the pres-
ence or absence of psychological safety in Edmondson’s
[16] sense — acts as a powerful moderator: teachers with
a moderately favourable psychological profile in insti-
tutions marked by high psychological safety display
patterns of use considerably closer to deep engagement
than colleagues with the same profile in environments
where such support is lacking.

7. DISCUSSION

The synthesis of the technological framework, the
psychological findings, and the empirical studies
converges on several conclusions that respond directly
to the central research question of this paper. First, there
is no linear relationship between the technical quality of
an Al system and the rate of its acceptance in teaching
practice. The generative tools available to teachers today
are superior on every technical parameter to earlier gen-
erations of software, and yet rates of deep engagement
remain low. The optimization of technical parameters —
improving accuracy, reducing hallucinations, refining
the interface — is necessary but not sufficient; it must be
accompanied by an understanding of the psychological
mechanisms of reception.

A particularly significant finding concerns the fact
that the perception of the system carries greater predictive
weight than its objective performance. A teacher who
perceives the system as unreliable, even in the absence
of any personally experienced negative episode, displays
patterns of use typical of low reliability; a teacher who
perceives the system as transparent, even when its actual
explanatory capacity is modest, displays a higher level
of trust. The implication that follows is direct: invest-
ment in communication about the technology, in how
teachers come to understand what Al does and why can
be just as effective an intervention as technical improve-
ment of the system itself. Systems that offer at least partial
insight into the logic of their answers, that signal the
epistemic status of their claims, and that invite the user
to oversee and correct, demonstrably reduce Al anxiety
and raise trust, independently of objective improve-
ments in accuracy.
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From these observations follow concrete implica-
tions for the third tier of the proposed model (out-
come). Because acceptance is distributed not in binary
fashion but gradiently, between surface and deep en-
gagement, interventions must be differentiated accord-
ing to the teacher’s psychological profile rather than
uniform. In practice this means that programmes of
professional development should begin with an initial
diagnosis of the psychological profile (trust, anxiety,
self-efficacy) and offer teachers different patterns of in-
duction depending on that diagnosis — ranging from
intensified support and gradual exposure for those with
high anxiety, to more challenging scenarios of Al in-
tegration into subject-specific methodologies for those
who already possess developed self-efficacy. The domi-
nant discourse that depicts non-adopting teachers as
technophobic or insufficiently trained actors must there-
fore be revised. Their resistance is, for the most part, a
rational professional response to actual features of the
system — to the opacity that prevents expert verifica-
tion, to the hallucinations that compromise academic
integrity, and to the generativity that encroaches on pro-
fessional identity. Read in this way, resistance becomes
useful feedback on all three components of the model,
rather than an obstacle to be removed. The teacher is not
an obstacle to the introduction of AL the teacher is its
decisive factor of success.

8. CONCLUSION

The aim of this paper has been to analyse the
relationship between the technological features of gen-
erative Al systems and the psychological responses of
teachers that determine the patterns of their acceptance.
The synthesis of the literature, structured through the
proposed Tech-Psych AI Adoption Framework, leads to
the conclusion that the gap between the technological
possibilities and the actual application of Al is not pri-
marily of a technical nature, but rather a socio-technical
phenomenon in which psychological variables, trust,
anxiety, self-efficacy, and professional identity operate
as powerful mediators between system characteristics
and behavioural outcomes. Technical improvements
constitute a necessary but not a sufficient intervention.

Existing programmes of professional development,
which tend to focus on how to use a particular tool,
ought to be expanded by a dimension that addresses
how to understand Al: the conceptual foundations of
how large language models function, the mechanisms
by which errors arise, and the pedagogical implications
of those errors.
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A teacher who understands why AI hallucinates is
in a better position to detect and correct such an
error than one who has merely been warned of its pos-
sibility. In this sense, the European Framework for the
Digital Competence of Educators (DigCompEdu) and
its national counterparts ought to introduce an explicit
dimension of Al literacy that goes beyond operational
skills to encompass a conceptual understanding of Al
systems, the critical evaluation of their outputs, and
ethical reflection on the pedagogical consequences of
their use.

As a desk research paper based on the synthesis of
literature, this study carries an inherent limitation: the
proposed model remains a theoretical construction
whose validity has yet to be tested in concrete teaching
practice. The logical next step lies in longitudinal stud-
ies of changes in teachers’ psychological profiles over
extended periods of work with Al as well as in experi-
mental verifications of the effects of explanatory inter-
ventions on trust and patterns of use. The introduction
of artificial intelligence into education, in the end, is not
a technological project with pedagogical implications, it
is, in essence, a socio-technical process in which techno-
logical development and psychological readiness must
advance jointly and in dialogue.
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