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approved curricula; d) the majority of respondents
expressed a clear positive intention for Al tools adoption
in the future, particularly in private schools.

These findings emphasize that the adoption of Al
technology in Lebanese education system remains in its
infancy, unsystematic stages. They stress an emergent call
for developing national educational strategies helping
educators and administrators across both public and
private sectors to build strong competency in Al
integration, and to address the surrounding risks of
delaying curricular and policy updates in response to
technological advancement.
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Abstract:

Digital transformation is currently experiencing an
upward trend across every field, inevitably placing the
adoption of artificial intelligence (AI) at the heart of the
educational process. Despite the overall opinion about Al
tools benefits, their great potential and widespread
availability, their implementation in the Lebanese
educational system is still faltering. Among many
integration requirements, the process needs, at the very
least, a review of the curricula, an ongoing professional
development programs for teachers and administrators,
and an investment in infrastructure development. Given
the lack of statistical data on the adoption of Al tools, this
study aims to evaluate the extent of their use in k-12
classrooms and in both teaching and educational
management context, paving the way to higher education
and vocational studies. The research employs two
theoretical frameworks serving as criteria for technology
acceptance and integration: The Technology Acceptance
Model (TAM) and the Technological Pedagogical
Content Knowledge (TPACK) model. A sequential
mixed-methods design was employed, utilizing surveys
and interviews to collect both quantitative and qualitative
data for a sample of 521 teachers and administrators from
public and private schools across Lebanon. Data analysis
showed that a) Al adoption is very limited, with only
17.5% of participants reporting use in teaching practices
and administration, often in unsystematic ways; b) Chat
GPT was found to be the most frequently used tool, with
90.2% of administrators and 93.3% of teachers using it; c)
the most common obstacles facing the educational
institutions were a lack of training, inadequate
infrastructure, and the failure to integrate Al into the
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Introduction
Al has become a disruptive force in the field of education in recent years and its potential to revolutionize education is
evidenced by reports highlighting its capacity to automate teaching processes, personalize learning experiences, and
introduce innovative educational tools (Heeg & Avraamidou, 2023, p.125; Zawacki-Richter et al., 2019, p.1,2).
Nevertheless, while interest in the application of Al technology for educational purposes is on the rise, its actual
implementation concerning teaching in most developing parts of the world remains ambiguous due to the lack of appropriate
infrastructure and professional development and training opportunities (Pedro6 et al., 2019, p.34).
Although the adoption of Al tools in Lebanese educational system is still in its infancy, there is indication that interest and
use are increasing, but still research based on evidence is limited (Alakabawy, 2024, p.1; Ead & Ismael, 2024). Lebanon’s
educational well-established system serves a diverse student populace with multi lingual classrooms, several education levels
and types of schools comprising private, public and semi-private ones (Al Maalouf et al., 2023, p.3). Despite its long
inheritage, the system is marked by significant disparities in students’ digital literacy between private and public schools,
urban and rural, and often even within schools depending on teacher readiness and IT skills (MEHE, 2021, p.27).
This situation is greatly exacerbated by the extended economic crisis, social and political challenges which exhausted the
digital infrastructure and the readiness of teachers (Merhej & Baroud, 2020, P.2; Chaaban & Sawaya, 2021). Most
importantly, Lebanon does not have a national policy for using Al in education, and previous strategic plans for incorporating
technology have repeatedly not been put into action (World Bank, 2021b; UNESCO, 2023b; OECD.AI, 2024).
Statement of the problem
As new economic models in a volatile global economy is moving on, adoption of Al tools in K-12 classrooms is becoming
more urgent, learning and teaching technologies are more than required to harness students technological 21st century skills.
As artificial intelligence grows common, grasping its essentials could become as crucial as conventional traditional literacy.
This view is reinforced by demands for 'Al literacy' which is seen as an essential ability for everyone to smoothly manage
the future job market and community (UNESCO, 2021, p.23). Related to global economies that are heavily relying more on
digital knowledge, educational systems delayed in integrating Al risk falling behind. If action not taken against this lag,
Lebanon, grappling with severe crisis, its inaction regarding this lag will likely suffer from important long-term economic
disadvantages (UNESCO, 2025, p.9; OECD, 2022). While the integration of Al in schools has advanced significantly in the
global north, many nations in the global south are still in the early stages of adoption facing several challenges of policy,
infrastructure and resources ((Miao et al., 2021, p. 12). Whereas some official, private or NGOs initiatives have been
launched to make the adoption of Al tools in Lebanese k-12 classrooms fully possible, the scope of using them stayed limited
to remote learning and almost stopped after Covid-19 pandemic (MEHE, 2021). Although this has prepared the way for the
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potential adoption of Al there is still a lack of empirical data regarding its scope, makeup and effects. Thus, the absence of
empirical information on Al adoption in Lebanese schools hinders evidence-based policymaking, risking further inequity.
This comes aligned with UNESCO Global education monitoring report revealing that the adoption of Al tools in k-12
classrooms is still underdeveloped and poorly documented (UNESCO, 2023a, p.419).

Despite how much abilities and promising possibilities Al implies, integrating its tools into educational settings requires a
detailed and understanding analysis about the rate of adoption of such a technology especially in countries where socio-
economic instability and infrastructure difficulties every so often emerge as is the case for Lebanon (Selwyn, 2019).

Early studies, including the qualitative research conducted by Tahhan et al. (2022), have started to examine the possibilities
and difficulties of Al in education in Lebanon. Nonetheless, there is still no thorough, evidence-based evaluation of how Al
tools are currently being used, incorporated, and practiced in Lebanese K-12 classrooms. Consequently, this research aims
to fill this void by methodically assessing existing practices, obstacles, and chances to guarantee that future integration
enhances the quality and equity. In addition, a rich body of studies in the Lebanese context were conducted investigating the
integration of ICT in schools, the role and effect of training programs, the nature of ICT tools used, and barriers preventing
the integration. However, all these studies were performed before the Artificial Intelligence era, targeting basic technology
tools such as power point for presentations, interactive white board, text and table processing, and other. Accordingly, this
unprecedently study addresses a gap in the literature research about Al-tools integration through the lens of scientific
educational models, aiming not only to assess the practices but also to gain insights into the contextual and internal factors
of using Al.

Purpose of the study

This research evaluates the current status (extent) of Al tools adoption in Lebanese K-12 classrooms, focusing on the types
of technologies used, schools’ readiness and teachers’ professional development. The study seeks also to reveal, beside the
advantages and obstacles to successful implementation, the perception of different stakeholders about the use of Al tools in
classrooms. The study seeks to answer the following key research questions:

Research questions

1. To what level are Al tools currently being adopted in Lebanese schools?

2. What are the primary facilitators and benefits that teachers and administrators perceive in adopting and using Al-
tools in School settings?

3. What kind of barriers, teachers and administrators encounter in the process of implementing Al-tools in Lebanon’s
education system?

4. To what extent do teachers and administrators, have intention to adopt and use Al-tools in the near future and the

kind of assistance they need to successfully implement them in Schools?

To investigate the three research questions, the following hypotheses were developed:

Research Hypotheses

1. The adoption of artificial intelligence tools in Lebanese schools is still limited and experimental, showing a disparity
in usage levels between administrators and teachers, while the type of school (public/private) does not constitute a significant
influencing factor.

2. There are significant benefits expressed by both groups facilitating the integration of artificial intelligence into
education in Lebanon according to TAM and TPACK criteria.

3. There are significant obstacles preventing the successful adoption and use of artificial intelligence into education in
Lebanon according to TAM and TPACK criteria”.

4. The research assumes that the success of the Al-tools adoption and its use in the near future depends largely on the
willingness of both groups with no significant interaction effect among them, as also on the provision of the adequate support
means”.

Significance of the study

Examining and analyzing the existing level of adoption in k-12 classrooms are of paramount importance for so many reasons;
it gives leaders and policymakers in education a clear picture in which areas they should work on funding, investing and
assisting. Moreover, when opportunities and challenges relating to the adoption of Al are well identified, this can help
stakeholders make well-informed decisions regarding the improvement of infrastructure, the implemented training program
and the distribution of the resources.

Additionally, gaining insight into how much Al tools in Lebanese K—12 institutions is adopted, is essential for better teaching
outcomes, fair access to digital innovation and better future investment in the digital economic system. The study also drives
its significance from understanding how administrators, teachers and students view the role and the impact of Al technology
in education, and investigating the key factors affecting its adoption.

Furthermore, by giving empirical data in the context of a developing country like Lebanon, this study offers a contribution
to the larger academic debate on Artificial intelligence in education.
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Theoretical Framework

Lately, the advancements in the field of generative Al created a vital turning point with the emergence of the remarkable
appearance of one of the large language models — the ChatGPT. Perceived Ease of Use (PEOU) becomes unparallel with
this kind of innovation, significantly reducing technical obstacles due to their natural language interfaces (Dwivedi et al.,
2023, p. 7). As a result, the historical development indicates a key change: the main barrier to adoption is shifting from
technical availability and complexity (previously a major factor of PEOU) to the integration of knowledge and critical
teaching application (the crucial area of TPACK). This transition, makes the combined TAM-TPACK analysis notable for
exploring the contemporary Al adoption within intricate K-12 environments.

TPACK Model

TPACK (Technological Pedagogical Content Knowledge) was introduced to the research field of education to describe the
type of knowledge the teacher needed to teach effectively with technology integration (Mishra, P., Koehler, M.J., 2006,
p.1019). Grounded initially on Shulman's (1986) concept of Pedagogical Content Knowledge, the model emphasized the
dynamic relationship between the Pedagogical Knowledge and the Content Knowledge for effective teaching. Mishra and
Koehler (2006, pp. 1019—1021) expanded the construct by adding “technology” introducing the Technological Pedagogical
Content Knowledge (TPCK) framework. They argue that an interaction between the three domains is required for effective
teaching.

Contextual Knowledge (XK)

Technological
Pedagogical
Knowledge

T

Technological
Content
Knowledge

Pedagogical
Content
Knowledge

Contextual Knowledge (XK)
Contextual Knowledge (XK)

Contextual Knowledge (XK)

Figure 1. “Adapted from Mishra & Koehler’s (2006) TPACK framework.
Visual re-design by the author.”

Figure 1 shows how effective technology integration —TPACK framework emerges from the complex interaction of the
three knowledge domains (CK/PK/TK) situated within the teacher’s contextual knowledge (XK) (Mishra, 2019).

TPACK has emerged as the most widely adopted framework in understanding the teacher knowledge needed for effective
implementation of technology (Schmidt et al., 2009, p.126). Despite its

demonstrated acceptable reliability and validity in

prior research (Schmidt et al., 2009; Sahin, 2011), critiques against TPACK framework regarding conceptual overlap
between its sub-domains and challenges in measurement validity have been reported (Schmidt et al., 2009; Archambault &
Crippen, 2009; Koehler et al., 2012).

TAM Model

Much research on digital technology and recently Al

tools has been established using the TAM model, which offers a sound psychological understanding of people’s attitudes
towards the acceptance or rejection of adopting and using a new technology system. Based on the theory of the Reasoned
Action, which integrates a psychological dimension on human behavior, TAM was developed aiming to fill the gap of the
model's theoretical limitations when applied in a technology context (Marikyan, 2025, p.2). Accordingly, the model was built
around two constructs considered to be hypothesized crucial determinants of the user behavior: perceived usefulness and
perceived ease of use. While perceived ease of use was defined as the degree to which a person believes that using a particular
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system is free of effort, the perspective of usefulness is understood by the extent to which people believe the use of the
technological system will help them in improving their job performance (Davis, 1989, p.320).

In the original model, the causal relationship between the key variables is found where PEOU influences PU and both in turn
directly influence the attitude toward use, which leads to behavioral intention and, ultimately, actual system use (Davis, 1989,
1993). These perceptions are originally influenced by the system design as the external variable as shown in Figure2.

Perceived
usefulness

External Attitude towards \— Behavioral

Variables using F intentions to use

Figure 2. Technology Acceptance Model

Perceiv
RICENEc Rase (adapted from Davis, 1989).

of use

TAM was extended to TAM2 and UTAUT to include external and social factors having also influence on PU and PEOU
(Venkatesh & Davis, 2000; Marikyan, 2025)."

TAM faces critiques for the overlooking of the system design and specific task factors, contending that it simplifies the
adoption process by concentrating exclusively on PU and PEOU (Benbasat & Barki, 2007, pp.213-125; Goodhue, 2007,
p.221). Despite numerous limitations, TAM has been proven to be theoretically strong and has a good ability to predict
people's intention to use it (Goodhue, 2007, p.219); a solid reason to serve this study measuring the different key-variables.

Synthesis: The TAM-TPACK Integrated Framework for Assessing AI Adoption in the Lebanese Context

Very well-established in the research, Technology Acceptance Model (TAM) successfully identifies multiple
perceptual and attitudinal barriers to initial acceptance, whereas TPACK, also anchored in the tradition of research,
thoroughly evaluates the intersected knowledge and professional skills needed for significant implementation of pedagogy.
Using them separately wouldn’t be adequate nor sufficient. The present study argues that combining them offers the most
comprehensive and context-relevant perspective for exploring the intricate and layered issue of Al tools adoption. In
Lebanese K-12 schools context marked by severe limitations and inequalities—as clearly outlined in its socio-economic,
infrastructural, and policy situation, it would be of great importance grasping the relationship between the intention to use
technology and the capacity to use it effectively.

This combined TAM-TPACK models is required due to the nature of the research questions in this study. Questions
one and four, which explore the existing and upcoming levels of adoption, are closely connected to the TAM concept of
behavioral intention, influenced by Perceived Usefulness and Ease of Use. On the other hand, Questions two and three, which
examine the specific enablers, advantages, and obstacles, naturally relate to the TPACK areas. The perceived 'advantages'
(RQ2) usually link to practical Technological Pedagogical Knowledge (TPK), while 'obstacles' (RQ3)—Ilike insufficient
training, unsuitable curriculum, or poor infrastructure—directly correspond to shortcomings in basic Technological
Knowledge (TK) and TPK. Therefore, to adequately address the research questions, a framework that encompasses both
adoption intentions and the ability for successful integration is crucial.

To understand this interaction within the limited Lebanese framework, this research introduces a 'Gateway and
Foundation' framework: TAM functioning as the gateway for adoption, while TPACK represents a strong and essential
foundation for effective integration. Due to the multi-faceted issues noted earlier in Lebanon's educational system, this
foundation of TPACK framework seems to be undermined resulting in significant shortages in TK and TPK, whereas the
earliest use of the system can be hindered by low PU and PEOU. This symbiotic influenced relationship of the combined
TAM & TPACK model is suggested, highlighting a context-based and harmful cycle: shacked foundation of TPACK results
in negative PU and PEOU (TAM), and this latter obstructs adoption and weakens the practices that would make TPACK
strong. On the contrary, in a well-supported environment, a stronger foundation fosters positive perceptions, allowing for a
beneficial cycle of experimentation and knowledge development.

(523) | (AJSP) | Vol. 9| Issue (90) 2026 | Hayek, Seifeddine: Bridging perspectives: Assessing the Level of Al-Tools Adoption in Teaching and Administration of the Lebanese K-12 Schools According to TAM and TPACK Standards



http://www.ajsp.net/

@AJSP

csolellpiillamellalxall

Ornall daad) — Al Alaal)
82026 — Gleai — 2 1l S

www.ajsp.net

ISSN: 2663-5798 || Arab Journal for Scientific Publishing

" 5 & frak) S
I i g s e ity A3 (ENND %

This synergic relationship of TAM-TPACK model combined, constitutes a changing point in the investigation,
shifting the research from tool examination to a diagnostic tool in the assessment of the overall readiness. This diagnostic
capability is exactly what the Lebanese setting needs, as shown in the upcoming overview of digital skills. More than a
decade of studies on technology integration in Lebanon keep point out the same connected challenges: poor infrastructure,
insufficient training that focuses on teaching methods, and a lack of strategic policies. These are not just a collection of
problems; when viewed through the integrated perspective, they become evident as systemic flaws that weaken the TPACK
foundation (diminishing TK and TPK) and inhibit TAM adoption pathways (limiting PEOU and PU). Thus, this framework
enables the findings to be understood in an interconnected way: the low intention to adopt (a TAM result) can be clearly
linked to specific, actionable shortcomings in the TPACK foundation (such as insufficient TPK instead of basic resistance).
This offers stakeholders a detailed plan for action, differentiating between what is necessary to unlock the pathway (like
showing use to change views) and what is needed to bolster the foundation (like policy-driven professional training on Al
teaching methods). In an environment marked by limited resources and a lack of strategic progress, such detailed diagnostic
capability is essential for determining effective steps to disrupt the ongoing pattern of slow technology integration.

Al and digital competencies in Lebanese context

In precedent studies, two determinants of technology integration were identified: contextual factors and individual teacher
characteristics, termed respectively by Ertmer (1999, pp.48, 50-51) as extrinsic barriers such as infrastructure, accessibility,
technical assistance, and intrinsic barriers related to the teacher’s perception about the adoption of technology and its
implementation in the teaching and learning process. Tondeur et al. (2008, pp.2543) highlighted how the use of technology
in classroom is framed by the interaction between these two barriers.

This symbiotic relationship is well established, where teachers’ positive perceptions of technology increase their likelihood
of adoption (Funkhouser & Mouza, 2013; Ottenbreit-Leftwich et al., 2010; Niederhauser & Stoddart, 2001)." Although the
Lebanese research literature regarding the adoption of Al tools in schools is scarce, consistent findings of various studies
identify three major interconnected systemic barriers: 1) Poor technology infrastructure (Burns, 2012, p.23; Saad, 2013,
p.272), 2) absence of technology integration in the national curriculum (World Bank, 2021, as cited in Momdjian et al., 2024,
p-4), and 3) Lack of support for teacher training, mainly in digital skills (MEHE, 2012, p.11; Chelala, 2015, p.153, Friedrich
Naumann Foundation, 2020, p.8; Chaaban & Moloney, 2016, p.137). In addition, teacher beliefs and perceptions have been
shown to directly influence actual use (El Daou, 2016). This research expands on the established background of ongoing
difficulties by utilizing the combined TAM-TPACK framework to methodically evaluate the present situation of a more
sophisticated technological era: the adoption of Al tools in Lebanese K-12 schools.

Research Design

This investigation utilized a mixed-methods approach with an explanatory sequential design (Creswell & Plano Clark, 2018).
Participants

A stratified random sampling was conducted with 521 K-12 teachers and administrators from both public and private schools
in Lebanon. The group included 327 teachers and 194 administrators.

Instruments and Procedure

Quantitative information was gathered through an online questionnaire distributed via teachers' unions over a period of four
weeks. The questionnaire featured 5-point Likert scales and various types of items to assess attitudes and practices concerning
Al integration, based on the TAM and TPACK frameworks. The tool exhibited strong reliability (Cronbach’s a > 0.90). For
qualitative insights, semi-structured interviews were conducted with 10 participants to investigate their experiences in detail.
Data Analysis

Quantitative findings were examined with IBM SPSS Statistics (v28). The analysis incorporated descriptive statistics, chi-
square tests, and t-tests to look into group variations and validate hypotheses. Qualitative data from interviews were
transcribed and thematically analyzed to uncover significant patterns and contextual understandings.

Results (Quantitative)

The data analyses focused on four basic hypotheses according to TAM and TPACK models.

Hypothesis 1: “The adoption of artificial intelligence tools in Lebanese schools is still limited and experimental, showing a
disparity in usage levels between administrators and teachers, while the type of school (public/private) does not constitute a
significant influencing factor”. Results show:

e Only 17.5% of the sample (91 participants) confirmed the use of artificial intelligence tools in their schools.

e ChatGPT topped the list of most used generative Al tool (93.3% of administrators and 90.2% of teachers) while the use of
other tools like adaptive learning platforms, automated assessment, language learning, STEM & Coding, Chatbots, and
Tracking & Managing Student Status, were very limited. (Table 1, 2, 3,4, 5, 6, 7).
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Table 1. Frequencies and percentages of generative Al tool usage according to job title and educational

sector
Job Title Educational Sector

Generative Al| Admin (n=30) | Teacher (n =61) Total Public (n =26) Private (n = 65) Total

Freq. % Freq. % Freq. Freq. % Freq. % Freq.
ChatGPT 28 93.3% 55 90.2% 83 22 84.6% 61 93.8% 83
Copilot 12 40.0% 24 39.3% 36 7 26.9% 29 44.6% 36
Gemini 11 36.7% 20 32.8% 31 7 26.9% 24 36.9% 31
DeepSeek 5 16.7% 8 13.1% 13 2 7.7% 11 16.9% 13
Claude 3 10.0% 5 8.2% 1 3.8% 7 10.8%
Napkin 1 3.3% 0 0.0% 1 3.8% 0 0.0%
Don't use any 2 6.7% 2 3.3% 1 3.8% 3 4.6%

Table 2. Frequencies and percentages of use - adaptive learning platforms according to job title and
educational sector

Adaptive Job Title Educational Sector

learning Admin (n=30) Teacher (n = 61) Total Public (n =26) Private (n = 65) Total

platforms Freq. % Freq. % Freq. Freq. % Freq. % Freq.
DreamBox 1 3.3% 3 4.9% 4 3 11.5% 1 1.5% 4
Carnegie 1 3.3% 1 1.6% 2 1 3.8% 1 1.5% 2
Khanmigo 1 3.3% 2 3.3% 3 1 3.8% 2 3.1% 3
Other platform| 2 6.7% 2 3.3% 4 0 0.0% 4 6.2% 4
Don't use any 24 80.0% 55 90.2% 79 22 84.6% 57 87.7% 79

Table 3. Frequencies and percentages of the use of automated grading and feedback systems
according to job title and educational sector

Automated Job Title Educational Sector
Grading & Admin (n=30) | Teacher (n=61) Total Public (n =26) Private (n = 65) Total
Feedback Freq. % Freq. % Freq. Freq. % Freq. % Freq.
NoRedlink 2 6.7% 3 4.9% 5 4 15.4% 1 1.5% 5
Gradescope 3 10.0% 7 11.5% 10 4 15.4% 6 6.9% 10
Don't use any 25 83.3% 54 88.5% 79 21 80.8% 58 89.2% 79

Table 4. Frequencies and percentages of the use of language learning and literacy systems according to
job title and educational sector

Language Job Title Educational Sector
Learning Admin (n=30) Teacher (n = 61) Total Public (n =26 ) Private (n = 65) Total
tools Freq. % Freq. % Freq. Freq. % Freq. % Freq.
Grammarly 12 40.0% 16 26.2% 28 6 23.1% 22 33.8% 28
QuillBot 5 16.7% 7 11.5% 12 1 3.8% 11 16.9% 12
Duolingo 9 30.0% 16 26.2% 25 6 23.1% 19 29.2% 25
Other tool ** 0 0.0% 3 4.9% 3 0 0.0% 3 4.6% 3
Don't use any 9 30.0% 29 47.5% 38 12 46.2 26 40.0% 38

** Other tool: n=3 (2 EdTech, 1 Linguee)

Table 5. Frequencies and percentages of the use of STEM teaching tools according to job title and
educational sector

STEM & Job Title Educational Sector
, Admin (n=30) | Teacher (n=61) Total Public (n = 26 ) Private (n = 65) Total
Coding tools
Freq. % Freq. % Freq. Freg. % Freq. % Freq.
Wolfram Alpha 3 10.0% 2 4.9% 6 3 11.5% 3 4.6% 5]
Code.org 4 13.3% 5 5.8% 9 5 19.2% 4 6.2% 9
Cognii 4 13.3% 4 6.6% 8 3 11.5% 5 7.7% 8
Don't use any 22 73.3% 52 85.2% 74 19 73.1% 55 84.6% 74
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Table 6. Frequencies and percentages of chatbot usage according to job title and educational sector

Using lob Title Educational Sector
Chatbots Admin (n=30) | Teacher (n=61) Total Public (n =26 Private (n = 65) Total
Freq. % Freq. % Freq. Freq. % Freq. % Freq.
Merlyn Mind 1 3.3% 2 3.3% 3 1 3.8% 2 3.1% 3
Ada 3 10.0% 2 3.3% 5 1 3.8% 4 6.2% 5
Other tool ** 0 0.0% 2 3.3% 2 1 3.8% 1 1.5% 2
Don't use any 27 90.0% 57 93.4% 84 24 92.3% 60 92.3% 84

e Time invested in using Al tools: Administrators (M=3.43) reported a higher average frequency than Teachers (M=2.97) —
Table 8.

e There is no statistically significant difference between Public & private schools in using most tools except for some in
favor for public.

Hypothesis 1 confirmed: The adoption is still limited and experimental, with slight differences between administrators and
teachers, and little effect of school type.

Hypothesis 2: “There are significant benefits facilitating the integration of Al into education in Lebanon according to TAM
and TPACK criteria”. Results reveal:

e Key benefits: Time savings, confidence in use, improved learning outcomes, enhanced teaching methods, and boosted
student motivation (Table 9).

Table 8. Descriptive Statistics (Mean & Standard Deviation) of
time invested in using Al tools

Time invested using Al |

Job Title N Mean SD
Administrator 30 3.43 1.1
Teacher 61 2.97 1.16
All 91 3.12 1.16

E tional
CICEEBmE N Mean SD
sector
Public 26 2.85 1.18
Private 65 3.25 1.13
All 91 3.12 1.16

Table 9. Means, standard deviations, and ranking of benefits items.

SN tems Means sD Rank |Agreement level
1 [Hasincreased the adminstrative effectivensss 3.85 0.59 6 High
2  [Has enhanced Studert Motivation and Engagement 3.86 0.87 5 High
3 |Hashelped m personalized leaming 3.82 0.88 7 High
4 |Has enhanced Learning Outcotmes 3.98 0.99 3 High
& |Itsaved me time by automating routine tasks 4.13 0.97 1 Very High
& |l el confident when using Al-tooks mnmy daily tasks 4,04 0.96 2 Very High
7 |has cortrbuted to equity among my students 3.57 1.05 8 High
§ |has served me better inmy methods compared to traditional ones 3.96 0.88 4 High
All items 3.70 0.525 High

e Overall average benefit score: 3.70 (on a 5-point scale), reflecting high acceptance.
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e No statistically significant differences were found between administrators and teachers, nor between the public and private
sectors, in the evaluation of benefits (Table 10).

Table 10. Results of the "T-test" for an independent sample according to the variables of job title and
educational sector

Variable || Category n= Means SD T-value P-value |Significance
. Admin 23 31.7 5.32 .
Job title ' 0.41 0.687 No Sign.
Teacher 68 3116 4.63
i Private 65 31.45 4.68
S _ 0.11 0.916 No Sign.
Sector Public 26 31.31 51

Hypothesis 2 confirmed: Teaching and administrative benefits of using Al got a high level of agreement across all groups.

Hypothesis 3: “There are significant obstacles preventing the successful adoption and use of artificial intelligence into
education in Lebanon according to TAM and TPACK criteria”. Results disclose:

e Key obstacles: Lack of training (76.6% of teachers), limited access to devices and the internet (75.7% of teachers), and
insufficient curriculum support (71.8% of teachers) — Table 11.

Table 11. Frequencies and percentages of obstacles that hinder the adoption of Al-tools according to
job title and educational sector

Job Title Educational Sector
Barriers & Challenges ltems Admin (n = 30) Teacher [n = 61) Total Public [n = 26) Private [n = 65) Total
Freq. ] Freq. ] Frequency| Freq. 3 Freq. % | Frequency
Insuficient amme Dr isachers 15 234% 49 756% £ 19 BT 45 70.3% =21
Expensre mrodictzand miasncixe 12 333% 24 BE7% 35 7 18,44 x 064 R
Dhta secunivand pracyissues 2 223% 7 TTER 3 2 2.2% 7 FTER )
Staff or student sistarce 3 30.0% 7 70.0% 10 2 20.0% z B00% 10
Restricted access ip devices and mierret k] 243% 28 75.7% 37 12 1% b} £4.3% Exd
Curnciium geals do not suppert Al tools 11 1EI% 15 TLEY EE) 11 8,24 il TLEY 3

e Private schools: reported higher rates of obstacles compared to public schools.

e No statistically significant differences were found between administrators and teachers in their perception of these obstacles
— Table 12.

Table 12. Results of the Chi-Square Test for Differences Between Job Title and School Type in
Identifying Barriers to Adopting AI Tools

Barriers & Challenges Items A!dministratur;’TEE!ch_er Public / Pri\FHtE-‘ :
X p-value |Signifiance X2 p-value | Signifiance
Insufficient trammng for teachers 0.4 0.526 Mo Signf. 0.13 0.714 Mo Signf.
Expensive products and infrastructure 2.15 0.142 Mo Signf. 251 0.113 Mo Signf.
Data security and privacy issues 0.05 0.523 Mo Signf. 0.21 0.65 Mo Signf.
Staff or stadent resistance 0.13 0.714 Mo Signf. 0.43 0.51 Mo Signf.
Restricted access to devices and intemet 0.03 0.861 Mo Signf. 14 0.237 Mo Signf.
Curriculum goals do not support Al took 0.32 0.574 Mo Signf. 0.01 0.945 Mo Signf.

Hypothesis 3 confirmed: Structural, technical, and educational obstacles hinder the adoption of Al, despite its acknowledged
benefits.

Hypothesis 4: "The success of future adoption depends on user willingness and the availability of appropriate support".
Results show:

e Personal intention to adopt: 75.5% of teachers and 65.5% of administrators are considering increasing their use — Table
13.
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Table 13. Frequencies and percentages of personal consideration for adopting or increasing the use
of Al in the near future according to job title and educational sector.

Respondents' Job Title Educational Sector
Answers Admin (n=194) | Teacher(n =327) Total Public (n=2786) Private (n = 245) Total
Freg. % Freg. % Freg. Freg. % Freg. . Freg.
Yes 27 £5.5% 247 75.5% 374 173 E2.7% 201 820% 374
Mo & 3.1% 18 5.5% 24 13 47% 11 4.5% 24
Mot sure 61 31.4% g2 19.0% 13 90 32.6% 33 13.5% 123

e Institutional intention: 50% of administrators and 42.2% of teachers believe their schools will adopt Al Table 14.

Table 14. Frequencies and percentages of Institutional consideration for adopting or increasing the
use of Al in the near future according to job title and educational sector

Respondents’ Job Title Educational Sector
o Admin [n =19} | Teacher(n =327) Total Public (n = 278) Private [h = 245) Total
Freq. % Freq. k] Freq. Freq. % Freq. k] Freq.
Yes o7 50.0% 138 42.2% 235 54 34.1% 141 576% 235
Mo 10 5.5% 21 B.42% 31 15 B.%% 12 4.9% 31
Mot sure 87 44 8% 168 51.4% 255 163 59 1% g2 376% 255

e Private schools: More willing to adopt than public schools.

e Support required: Based on open-ended responses, this includes:

1. Training (45.87%).

2. Equipment and devices (22.8%).

3. Infrastructure (12.8%).

4. Integration into the curriculum (4.6%).

5. Funding (4.4%).

Hypothesis 4 confirmed: There is a strong intention to adopt Al in the future, but it is contingent on the availability of the
necessary support.

Qualitative results (interviews)

* 80 % of schools do not officially adopt artificial intelligence.

* Current use: Often personal or home-based (especially ChatGPT), not part of school policy.
* Perceived benefit: High, particularly in content creation and educational support.

* Barriers: Lack of training, educational uncertainty, doubts about educational value.

* Future intention: Contingent on the availability of training and institutional support.

Discussion and Conclusion

This study assessed the level of Al tool adoption in Lebanese K-12 schools by utilizing a comprehensive TAM-TPACK framework to
understand the fundamental dynamics.

The finding of limited and random use, focused on resources such as ChatGPT, shows the difference between the worldwide possibilities
of AIED and the actual situation in areas affected by crises like Lebanon, building on earlier results regarding the delay in integrating ICT
(Burns, 2012; MEHE, 2012). The finding also echoes worldwide reports about how interest in technology integration, particularly in
developing areas, frequently surpasses actual application because of limitations in resources and infrastructure (Pedrd et al., 2019).
Findings from both collected data showed no essential attitudinal resistance to using Al since educators perceive it as highly useful (PU)
and easy to use (PEOU), whereas the primary application of ChatGPT demonstrates its widespread use as an essential tool around the
world. The strong belief in the effectiveness of Al for administrative and preparatory duties aligns with worldwide patterns regarding Al's
ability to lessen the workload of teachers (Zawacki-Richter et al., 2019).

This study puts forward a primary contribution in clarifying the contradiction of widespread acceptance but limited implementation. The
combined TAM-TPACK framework serves as an effective analytical instrument in this case.

Although TAM's gateways (PU, PEOU) are accessible—demonstrated by favorable attitude and casual trials— the TPACK foundation is
notably fragile, preventing pedagogical integration. The notable deficiency in Technological Knowledge, as expressed by participants,
serves as a significant initial hurdle. This supports and enhances Ertmer’s (1999) classic obstacle model: in the realm of contemporary Al,
"first-order" external obstacles (insufficient training, inadequate infrastructure) are so influential that they completely prevent the growth
of "second-order" internal knowledge essential for integration (TPK, TCK). Educators are unable to develop the necessary pedagogical
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knowledge to utilize Al proficiently (TPK) if they lack the fundamental skills to use it at all (TK). This results in a cycle where limited
exposure generates doubt and hesitation, further hindering adoption. This combination of TAM-TPACK framework responds to the
demand for more refined models that link user viewpoints to teaching implementations (Benbasat & Barki, 2007), particularly in contexts
where overall support is insufficient.

Implications

Based on the findings, this study offers the following recommendations:

The Ministry of Education in Lebanon, should urgently work on the revision and activation of the stalled National Strategic Plan for
Educational Technology, dedicating a focused-annex on Al integration and digital competencies frameworks. The plan should give priority
to address the primary barrier identified in the study as a critical deficit in TK. This involves introducing compulsory, practical Al literacy
training at both the national and school levels. Training should progress from mere awareness to emphasizing fundamental operating skills
with various Al tools. Funding for infrastructure should be provided and guidelines for ethical use should also be founded.

School leaders should make the shift from casual interest into systematic pedagogical inquiry. This requires allocating financial resources
and budget for equipment, products and licenses alongside with well-established advanced digital infrastructure that ensure unlimited
access to devices and internet. Providing such an infrastructural physical environment for teachers constitute the sine qua non of embracing
the Al technology and its use.

Curriculum leaders and professional trainers should take advantage of the already high perceptions of usefulness (PU) and ease of use
(PEOU). The upcoming training phase should showcase specific, curriculum-related uses of AL, moving from utilizing Al to instructing
with Al (developing TPK) and altering content with Al (developing TCK).

Limitations and future research

Few limitations are present in this research. First, the gathering of data was limited by a six-month period that overlapped with summer
vacations and travel by the researcher, which might have impacted the diversity of the sample and the depth of insights. Additionally, the
dependence on self-reported information brings about possibilities of biases related to social acceptance and inaccuracies in memory. The
analyzed data of Al adoption related to hypotheses (H1-H3) is only based on a group of participants who have experience with Al, which
might not adequately reflect the views of those who do not use it. Lastly, answers might have been swayed by social influences captured
in the TAM2 elements of "Subjective Norm" and "Image."

Future studies need to use observational techniques to examine real integration methods and carry out long-term research to monitor how
specific TK/TPK interventions affect adoption rates. Comparison research with other contexts impacted by crises could also evaluate the
"Gateway and Foundation" framework.

Conclusion

The adoption and integration of Al tools in Lebanese K-12 schools is blocked and potentially unfulfilled. Educators’ behavioral intention,
willingness and positive perceptions (TAM) are present, but failure in structural support to offer essential technological knowledge and
training (TPACK) presents a major barrier. This situation leads to contingent intentions and hinders the evolving into effective pedagogical
use. Thus, disrupting this cycle necessitates institutional, coordinated efforts and policy to address the TK gap identified in this study
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