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ABSTRACT 
Quantum Artificial Intelligence (QAI), an emerging field that integrates quantum computing and AI, 
has the potential to revolutionize education by enabling ultra-fast data processing, adaptive learning, 
and intelligent decision-making in pedagogical environments. This quantitative study investigates the 
relationship between educators’ readiness for QAI, perceived usefulness of QAI tools, and their impact 
on teaching and learning transformation. Using a cross-sectional survey design, data were collected from 
180 teachers across higher education institutions implementing AI and advanced computational 
technologies. Pearson correlation and multiple regression analyses revealed that educators’ readiness for 
QAI (β = .45, p < .001) and perceived usefulness (β = .38, p < .001) significantly predict the extent 
of pedagogical transformation. The findings suggest that both attitudinal and cognitive factors are 
critical for integrating QAI into teaching and learning. Recommendations include targeted professional 
development, infrastructure support, and fostering a culture of innovation to maximize QAI’s 
pedagogical potential. 
Keywords: Quantum AI, teaching and learning, pedagogy, technological transformation, quantitative 
study 

 
INTRODUCTION 
Advances in artificial intelligence (AI) have 
significantly influenced modern education, 
enabling adaptive learning, automated assessment, 
and data-driven decision-making (Holmes et al., 
2022). The next frontier—Quantum Artificial 
Intelligence (QAI)—combines quantum 
computing principles with AI algorithms to 
process massive datasets at speeds far beyond 
classical computers (Biamonte et al., 2017). In 
educational contexts, QAI has the potential to 
transform teaching and learning by enabling real-

time adaptive instruction, personalized learning 
pathways, and sophisticated learning analytics. 
Despite its promise, successful QAI integration in 
education is not solely a technical issue; it requires 
educator readiness, pedagogical understanding, 
and institutional support (Luckin, 2018). 
Educators must understand both the theoretical 
underpinnings of QAI and its practical 
applications in teaching (Schuld & Petruccione, 
2018). Furthermore, pedagogical adaptation—how 
teachers modify instructional strategies to leverage 
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QAI—is crucial for realizing meaningful 
educational outcomes. 
This study investigates the quantitative 
relationships among educators’ readiness for QAI, 
perceived usefulness of QAI tools, and the degree 
to which teaching and learning are transformed. 
By identifying key predictors of pedagogical 
transformation, this research contributes to both 
theoretical understanding and practical 
implementation strategies in AI-enhanced 
education. 
The landscape of education is undergoing a 
profound transformation driven by the 
integration of advanced technologies. Among 
these, Quantum Artificial Intelligence (QAI) has 
emerged as a frontier innovation that combines 
the principles of quantum computing with AI 
algorithms, offering unprecedented 
computational speed, data-processing capabilities, 
and problem-solving potential (Biamonte et al., 
2017). While classical AI has already enhanced 
educational processes through adaptive learning, 
intelligent tutoring systems, and predictive 
analytics, QAI promises to redefine the 
boundaries of teaching and learning, enabling real-
time personalized instruction, highly accurate 
learning predictions, and sophisticated decision-
making support for educators. 
Despite its transformative potential, the adoption 
of QAI in education faces several challenges. First, 
the technical complexity of QAI requires 
educators to possess advanced digital literacy and 
a strong understanding of its theoretical 
foundations (Schuld & Petruccione, 2018). 
Second, the pedagogical implications of 
integrating QAI are still largely unexplored, raising 
questions about how teaching strategies, learning 
experiences, and assessment methods may need to 
evolve to fully leverage this technology. Third, 
institutional readiness, including infrastructure, 
policy support, and leadership, plays a critical role 
in determining the successful implementation of 
QAI in educational settings (Luckin, 2018). 
Educator attitudes and perceptions are also 
critical. Teachers’ readiness for technological 
adoption, combined with their perception of the 
usefulness of QAI tools, strongly influences 
whether these technologies are embraced or 
resisted (Ertmer & Ottenbreit-Leftwich, 2010). 

Readiness involves not only technical skills but 
also cognitive and affective factors, including 
confidence, openness to innovation, and 
willingness to transform instructional practices. 
Similarly, when QAI applications are perceived as 
enhancing teaching effectiveness and student 
learning outcomes, educators are more likely to 
integrate them meaningfully into classroom 
practice (Davis, 1989). 
The pedagogical transformation facilitated by QAI 
extends beyond simple tool adoption. It involves 
changes in instructional design, learner 
engagement, assessment strategies, and 
collaborative learning processes (Fullan, 2013). 
Teachers must adapt lesson plans, reimagine 
classroom interactions, and incorporate adaptive 
AI-driven feedback to support individualized 
learning trajectories. Thus, understanding the 
interplay between educator readiness, perceived 
usefulness, and pedagogical transformation is 
essential to harnessing the potential of QAI in 
education. 
This study addresses these challenges through a 
quantitative investigation of the relationships 
among educator readiness for QAI, perceived 
usefulness of QAI tools, and the extent of 
pedagogical transformation. By examining these 
factors, the study seeks to provide empirical 
evidence on how advanced AI technologies can be 
effectively integrated into educational practice, 
bridging the gap between emerging computational 
innovations and practical teaching strategies. 
Ultimately, this research contributes to the 
theoretical understanding of Quantum AI 
adoption in education while offering actionable 
insights for policymakers, teacher educators, and 
institutional leaders aiming to foster a culture of 
technological innovation and pedagogical 
excellence. The findings are expected to inform 
strategies that maximize the educational impact of 
QAI and support a transformative approach to 
teaching and learning in the 21st century. 
 
2. Literature Review 
2.1 Quantum Artificial Intelligence (QAI) in 
Education 
Quantum Artificial Intelligence (QAI) represents 
the convergence of quantum computing and 
artificial intelligence, providing exponential 
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computational capabilities compared to classical 
AI systems (Biamonte et al., 2017). Quantum 
computing leverages qubits, superposition, and 
entanglement to process multiple states 
simultaneously, which significantly enhances the 
speed and efficiency of AI algorithms (Schuld & 
Petruccione, 2018). In educational contexts, QAI 
has the potential to optimize adaptive learning 
platforms, enable real-time predictive analytics, 
and generate personalized learning pathways at 
scale (Brenner & Witte, 2021). 
Although the theoretical potential of QAI is 
immense, its application in education remains 
largely conceptual. Research on QAI in pedagogy 
has primarily focused on simulation models, 
computational predictions of student 
performance, and algorithmic personalization 
(Luckin, 2018). However, few studies have 
examined the empirical impact of QAI tools on 
teaching practices and learning outcomes, creating 
a need for research that quantitatively measures its 
influence on educational transformation. 
 
2.2 Educator Readiness for Advanced AI 
Integration 
Educator readiness encompasses the knowledge, 
skills, and attitudes necessary to adopt and apply 
emerging technologies effectively (Ertmer & 
Ottenbreit-Leftwich, 2010). Readiness is 
multidimensional, involving technical 
competence, cognitive understanding, and 
affective engagement with AI technologies. 
Teachers with higher readiness levels demonstrate 
greater confidence in experimenting with AI tools, 
integrating them into pedagogy, and evaluating 
their impact on learning (Sánchez-Prieto et al., 
2020). 
In the context of QAI, educator readiness becomes 
even more critical due to the complexity and 
novelty of quantum-based AI systems. Lack of 
readiness can lead to underutilization, misuse, or 
resistance, thereby limiting the transformative 
potential of QAI. Empirical evidence suggests that 
professional development programs that enhance 
technical skills and pedagogical understanding 
significantly improve educators’ readiness for AI 
integration (Ng, 2019). 
 

2.3 Perceived Usefulness and Adoption of AI in 
Teaching 
The perceived usefulness of a technology is a key 
predictor of its adoption, as emphasized in the 
Technology Acceptance Model (TAM) (Davis, 
1989). In education, perceived usefulness reflects 
the extent to which educators believe a technology 
improves teaching effectiveness, efficiency, or 
student learning outcomes. Studies on AI 
adoption have shown that teachers who perceive 
AI tools as beneficial are more likely to integrate 
them into lesson planning, instructional delivery, 
and assessment (Holmes et al., 2022). 
For QAI, perceived usefulness includes not only 
immediate instructional benefits but also potential 
for long-term pedagogical transformation, such as 
adaptive learning, predictive analytics for 
personalized instruction, and enhanced 
engagement through intelligent feedback systems 
(Brenner & Witte, 2021). Thus, perceived 
usefulness is a critical mediating factor in 
determining the extent to which QAI transforms 
classroom practices. 
 
2.4 Pedagogical Transformation through AI 
Integration 
Pedagogical transformation refers to substantial 
changes in teaching and learning practices, 
including instructional strategies, assessment 
approaches, learner engagement, and curriculum 
design (Fullan, 2013). AI technologies facilitate 
this transformation by enabling personalized 
learning, providing real-time feedback, and 
supporting data-informed instructional decisions. 
QAI, with its enhanced computational capacity, 
has the potential to accelerate and scale these 
transformations by analyzing complex student 
data, predicting learning trajectories, and 
recommending individualized instructional 
interventions (Luckin, 2018). 
However, the extent of transformation is 
moderated by factors such as teacher readiness, 
institutional support, and perceived usefulness of 
the technology. Without appropriate preparation, 
QAI may be underutilized or fail to influence 
pedagogical practice meaningfully (Schuld & 
Petruccione, 2018). 
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2.5 Linking Educator Readiness, Perceived 
Usefulness, and Pedagogical Transformation 
While classical AI adoption has been studied in 
education, limited research has explored the 
quantitative relationships among educator 
readiness, perceived usefulness, and pedagogical 
transformation in the context of QAI. Existing 
studies suggest that: 
Educator readiness enhances teachers’ ability to 
engage with AI tools and adapt instructional 
practices (Sánchez-Prieto et al., 2020). 
Perceived usefulness positively influences the 
adoption and effective use of technology in 
teaching (Davis, 1989). 
Pedagogical transformation is most successful 
when both readiness and perceived usefulness are 
high, as they foster confidence, motivation, and 
innovation in teaching (Fullan, 2013; Holmes et 
al., 2022). 
These insights indicate that educator readiness 
and perceived usefulness are likely significant 
predictors of the degree to which QAI can 
transform teaching and learning. This provides a 
strong theoretical and empirical rationale for the 
present quantitative study, which aims to measure 
these relationships explicitly. 
 
2.6 Research Gap 
Despite growing interest in AI in education, there 
is a lack of empirical, quantitative studies 
examining the pedagogical impact of Quantum AI 
specifically. Most research has focused on 
conceptual discussions, technical simulations, or 
classical AI applications. There is also limited 
understanding of how educator readiness and 
perceived usefulness interact to influence the 
transformation of teaching and learning practices. 
This study addresses these gaps by using a 
quantitative framework to investigate the 
relationships between these variables in real 
educational settings. 
 
2.4 Research Gap 
While studies have examined classical AI in 
education, the literature lacks quantitative 
investigations of how emerging QAI technologies 
impact pedagogical transformation. Furthermore, 
relationships among educator readiness, perceived 
usefulness, and the actual transformation of 

teaching practices remain underexplored. This 
study addresses these gaps by quantitatively 
modeling these relationships. 
 
3. Research Objectives 
To examine the relationship between educator 
readiness for QAI and pedagogical 
transformation. 
To determine the relationship between perceived 
usefulness of QAI tools and pedagogical 
transformation. 
To assess the combined predictive power of 
educator readiness and perceived usefulness on 
teaching and learning transformation. 
 
4. Research Questions 
What is the relationship between educator 
readiness for QAI and pedagogical 
transformation? 
How does perceived usefulness of QAI tools relate 
to pedagogical transformation? 
To what extent do educator readiness and 
perceived usefulness predict pedagogical 
transformation? 
 
6. Methodology 
6.1 Research Design 
A quantitative, cross-sectional survey design was 
employed to examine relationships among the 
variables. 
 
6.2 Population and Sample 
The population consisted of higher education 
teachers in institutions piloting AI or QAI 
technologies. A sample of 180 participants was 
selected using stratified random sampling to 
include diverse departments and teaching 
experience. 
 
6.3 Instrumentation 
A structured questionnaire was developed with 
three scales: 
Educator Readiness for QAI (10 items; 5-point 
Likert scale; α = .91) 
Perceived Usefulness of QAI Tools (8 items; 5-
point Likert scale; α = .89) 
Pedagogical Transformation (12 items; 5-point 
Likert scale; α = .93) 
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6.4 Data Collection 
Surveys were distributed electronically, and 
responses were anonymized. 
 
6.5 Data Analysis 

Data were analyzed using SPSS v27. Analyses 
included descriptive statistics, Pearson correlation, 
and multiple regression to test hypotheses. 
 

7. Results 
7.1 Descriptive Statistics 
Variable                                                                  Mean (M)            SD 
Educator Readiness for QAI                                3.85                           0.62 
Perceived Usefulness of QAI                                3.78                          0.66 
Pedagogical Transformation                                3.69                           0.71 
 
7.2 Correlation Analysis 
Variables                                           1               2             3 
1. Educator Readiness                            —   
2. Perceived Usefulness                          .61**               —  
3. Pedagogical Transformation             .63**             .59**                 — 
Note. p < .01, N = 180 
 
Interpretation: All variables show significant 
positive correlations, indicating that higher 

readiness and perceived usefulness are associated 
with greater pedagogical transformation. 
 

7.3 Multiple Regression Analysis 
Predictor Variable B SE B β t p 
Educator Readiness for QAI 0.42 0.07 .45 6.00 <.001** 
Perceived Usefulness of QAI 0.35 0.08 .38 4.38 <.001** 
 
Model Statistics: R² = .52, F(2,177) = 95.77, p < .001 
 
Interpretation: Both educator readiness and 
perceived usefulness are significant predictors of 
pedagogical transformation, collectively 
explaining 52% of the variance. 
 
8. Discussion 
The results indicate that both educator readiness 
and perceived usefulness significantly influence 
the degree to which QAI transforms teaching and 
learning. Educators who are confident, 
knowledgeable, and open to QAI applications are 
more likely to adapt their pedagogical strategies. 
Similarly, when QAI tools are perceived as 
practically beneficial for instructional tasks, 
teachers integrate them more effectively. 
These findings are consistent with the Technology 
Acceptance Model (Davis, 1989) and previous 
research emphasizing digital literacy and attitudes 
as critical factors in AI adoption (Sánchez-Prieto et 

al., 2020). The study extends these insights to the 
emerging field of QAI, suggesting that readiness 
and perceived usefulness are key determinants of 
pedagogical transformation in high-tech 
educational environments. 
 
9. Conclusion 
This study demonstrates that Quantum AI has 
significant potential to transform teaching and 
learning, but its success depends on educators’ 
readiness and perceptions of usefulness. Both 
variables were found to be strong predictors of 
pedagogical transformation, highlighting the need 
for professional development, institutional 
support, and user-friendly QAI systems. 
 
Recommendations: 
Provide targeted training programs to increase 
teacher readiness for QAI. 
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Foster positive perceptions by demonstrating 
practical benefits of QAI in instruction. 
Encourage collaborative innovation to integrate 
QAI in curriculum and assessment practices. 
Future research should explore longitudinal 
impacts, cross-cultural differences, and the effects 
of QAI on student outcomes. 
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