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ABSTRACT
Aim/Purpose The purpose of this study is to identify teachers’ and school administrators’

readiness for artificial intelligence (Al) integration by conducting a comprehen-
sive needs analysis, with a particular focus on the role of prompt literacy as an
emerging dimension of Al competence.

Background While Al-based tools are more widely accessible in educational settings, many
educators struggle to use them pedagogically and strategically. Existing research
has primarily emphasized Al adoption rather than educators’ readiness, leaving
a gap in understanding the competence-related and institutional factors shaping
meaningful Al integration.

Methodology The study adopted an exploratory mixed-methods design. Quantitative and
qualitative data were collected via a researcher-developed online needs analysis
survey distributed to teachers and school administrators in public schools in Tii-
rkiye (N = 434). Quantitative data were analyzed using descriptive statistics and
non-parametric relational analyses, while open-ended responses were examined
through thematic analysis.

Contribution This paper contributes to the literature by systematically positioning prompt lit-
eracy as a foundational component of educators’ Al readiness and by integrat-
ing quantitative and qualitative evidence within a needs-based framework. It ex-
tends Al-in-education research beyond tool adoption toward pedagogical and
institutional readiness.

Findings Findings indicate that although most participants reported using Al tools, the
majority perceived their competence as beginner-level. Prompt literacy was
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Beyond Tool Use

strongly associated with Al competence. Qualitative findings revealed pedagogi-
cal uncertainty, ethical and data security concerns, workload pressures, and a
lack of institutional guidance as key barriers to effective Al integration.

Recommendations  Professional development initiatives should adopt differentiated and staged de-

for Practitioners signs, prioritizing prompt literacy as a foundational skill and emphasizing peda-
gogical integration, ethical awareness, and context-specific classroom applica-
tions.

Recommendations  Future research should conceptualize and operationalize prompt literacy, em-

for Researchers ploy validated measurement instruments, and examine the effects of targeted Al
professional development interventions using experimental or design-based re-
search approaches.

Impact on Society By supporting educators’ pedagogically and ethically informed use of Al the
findings contribute to more responsible, equitable, and sustainable Al integra-
tion in education, helping to mitigate risks related to misuse, data privacy, and
superficial adoption.

Future Research Subsequent studies may explore longitudinal changes in educators’ Al readiness,
conduct comparative analyses across institutional or national contexts, and in-
vestigate how leadership practices and policy frameworks influence sustainable
Al adoption in schools.

Keywords artificial intelligence, prompt literacy, educators’ readiness, professional devel-
opment, teachers, school leaders, educational technologies, needs analysis,
mixed methods

INTRODUCTION

The rapid proliferation of artificial intelligence (Al) technologies has begun to reshape educational
practices across all levels of schooling. In particular, the widespread availability of generative Al tools
has expanded educators’ access to automated content creation, instructional suppott, and data-driven
insights. As a result, Al is no longer perceived solely as a future-oriented innovation, but increasingly
as a practical component of everyday teaching and school management. However, the integration of
Al into educational practice remains uneven, raising critical questions regarding educators’ readiness,
competence, and professional development needs.

Recent studies indicate that although many teachers and school leaders have begun experimenting
with Al tools, their use is often concentrated on content generation or administrative assistance
(Chen et al., 2025; Tripathi et al., 2025). Reports of systematic pedagogical integration, such as Al-
supported assessment or data-informed instructional decision-making, remain comparatively limited.
This pattern suggests a potential gap between Al availability and pedagogically structured use in
schools.

Understanding educators’ needs is essential given the complexity of Al-driven systems. Unlike earlier
educational technologies, Al tools operate through opaque decision-making processes, rely on large-
scale data, and raise ethical concerns related to privacy, bias, and student autonomy (Ramnani, 2024).
These characteristics require educators not only to acquire technical skills, but also to exercise in-
formed pedagogical judgment and ethical awareness. Consequently, professional development initia-
tives that are not grounded in a systematic understanding of educators’ existing practices and con-
cerns risk remaining fragmented or ineffective.
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Within this context, prompt literacy has emerged as a critical yet underexamined dimension of Al
competence. Prompt writing — the ability to communicate instructional intent to generative Al sys-
tems — shapes the quality and pedagogical relevance of Al-generated outputs. Recent scholarship em-
phasizes that without adequate prompt literacy, educators may experience inconsistent results, dimin-
ished trust in Al systems, and reluctance to integrate Al into instructional practices (Biagini, 2025;
Mehdaoui, 2024). Despite its importance, empirical evidence on educators’ prompt literacy levels and
related needs remains limited.

In addition to teachers, school administrators play a pivotal role in shaping institutional conditions
for Al integration. Leadership decisions influence not only the availability of technological infrastruc-
ture but also the establishment of ethical guidelines, professional development priorities, and organi-
zational vision. Research on educational leadership suggests that without coherent institutional
frameworks, Al use tends to remain individualized and unsustainable (Enichescu, 2025; Sposato,
2025). Yet, studies that jointly examine teachers’ and administrators’ Al-related needs remain scarce.

Against this backdrop, conducting a systematic needs analysis constitutes a critical first step toward
evidence-based Al integration in education. Needs analysis enables researchers and policymakers to
identify gaps between current practices and desired competencies, as well as contextual barriers re-
lated to pedagogy, ethics, workload, and leadership. By integrating quantitative indicators with quali-
tative insights, needs-based approaches offer a comprehensive understanding of educators’ readiness
for Al-enhanced teaching and school management (Cinganotto & Montanucci, 2025).

Accordingly, the present study aims to examine teachers’ and school administrators’ current use of
Al self-reported competence levels, and professional development needs through a mixed-method
needs analysis. By focusing on both quantitative trends and qualitative explanations, the study seeks
to provide an empirically grounded foundation for designing pedagogically meaningful and ethically
informed Al-oriented professional development initiatives. In doing so, it contributes to the growing
literature on Al readiness in education by foregrounding prompt literacy, pedagogical uncertainty,
and leadership supportt as interconnected dimensions of effective Al integration.

LITERATURE REVIEW

AT IN EDUCATION: FROM TOOL ADOPTION TO PEDAGOGICAL
INTEGRATION

Al has increasingly become a prominent component of educational discourse, driven by advances in
generative models, learning analytics, and automated decision-support systems. Early research on Al
in education focused on intelligent tutoring systems and automation of instructional tasks (Luckin et
al., 2016). More recent studies, however, have shifted attention toward generative Al tools and their
potential to support instructional design, assessment, and personalized learning expetiences (Holmes
et al., 2022).

Despite this growing interest, literature reports a discrepancy between the availability of Al tools and
their pedagogically meaningful use in educational settings. Reported Al use is frequently concentrated
on content generation or administrative support, with comparatively fewer examples of systematically
embedded pedagogical applications (Selwyn, 2019; Williamson & Eynon, 2020). This pattern suggests
that Al adoption in education is not merely a technological issue, but a pedagogical and organiza-
tional challenge.

TEACHERS’ AND SCHOOL LEADERS’ READINESS FOR AI INTEGRATION

Research on teachers’ readiness for educational technologies has long emphasized the importance of
pedagogical beliefs, contextual support, and professional experience (Ertmer et al., 2014). Within the
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Al context, recent studies indicate that educators’ readiness is shaped not only by technical compe-
tence but also by ethical awareness, data literacy, and confidence in pedagogical decision-making

(Pedrosa Prats, 2025).

School leaders play a critical role in shaping institutional conditions for Al integration. Leadership-
oriented studies highlight that without clear policies, ethical guidelines, and strategic vision, Al use in
schools tends to remain fragmented and dependent on individual initiative (Mehdaoui, 2024). Conse-
quently, understanding both teachers’ and administrators’ perceptions and needs is essential for de-
signing sustainable Al-related professional development initiatives.

PROMPT LITERACY AS AN EMERGING DIMENSION OF AI COMPETENCE

The rapid diffusion of generative Al systems in educational contexts has shifted attention from mere
tool access toward the competencies required for meaningful human-Al interaction. Among these
competencies, prompt literacy has emerged as a critical yet under-theorized dimension that influences
the quality, relevance, and pedagogical value of Al-generated outputs. Unlike passive tool consump-
tion, effective Al use requires the capacity to formulate structured, context-rich, and goal-oriented
prompts that guide the system toward desired instructional outcomes.

Recent scholarship conceptualizes prompt literacy as a hybrid competence situated at the intersection
of domain knowledge, pedagogical intent, and communicative precision (Hwang et al., 2023). How-
ever, it is important to distinguish prompt literacy from adjacent constructs such as Al literacy, digital
literacy, and data literacy. Al literacy typically refers to understanding how Al systems function, their
capabilities, and limitations, often emphasizing algorithmic awareness and ethical considerations.
Digital literacy focuses on the effective and responsible use of digital technologies, while data literacy
involves interpreting and critically evaluating data-driven outputs. In contrast, prompt literacy is in-
teractional and generative; it concerns the ability to structure queries strategically in ways that shape
Al responses for pedagogical purposes.

This distinction is particularly significant in educational settings. An educator may possess general Al
literacy — understanding, for example, how large language models operate — yet still lack the practical
skill required to construct prompts that produce curriculum-aligned explanations, differentiated ma-
terials, or higher-order thinking tasks. Similarly, digital fluency does not translate into the capacity to
scaffold Al interactions pedagogically. Prompt literacy, therefore, functions not merely as a technical
sub-skill, but as an enabling competence that mediates between pedagogical knowledge and Al sys-
tem affordances.

Emerging empirical studies suggest that variations in prompt formulation significantly affect the
depth, coherence, and instructional value of Al-generated outputs (Kasneci et al., 2023). Inconsistent
or underspecified prompts often lead to generic responses, reinforcing perceptions that Al tools are
superficial or unreliable. Conversely, structured prompting incorporating context, role specification,
constraints, and iterative refinement has been associated with higher-quality outputs and more sus-
tained engagement with Al systems. These findings imply that educators’ perceived Al competence
may depend less on system familiarity and more on their ability to operationalize pedagogical intent
through effective prompting.

Despite its growing relevance, prompt literacy remains underexplored in empirical research on Al in-
tegration in schools. Much of the existing literature emphasizes adoption rates, ethical concerns, or
institutional policies, while overlooking the micro-level interactional practices that determine Al ef-
fectiveness in classroom contexts. Moreover, few studies examine prompt literacy within a needs-
analysis framework that foregrounds educators’ lived experiences and professional development
needs.

Addressing this gap is essential for advancing Al readiness models beyond generalized digital compe-
tence. If prompt literacy constitutes a foundational mechanism shaping Al-mediated teaching and
learning, then professional development initiatives must move beyond introductory Al awareness
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sessions toward structured, scaffolded training in prompt design, refinement, and pedagogical align-
ment. Accordingly, this study positions prompt literacy not as a peripheral technical skill, but as a
core dimension of educators’ Al readiness requiring systematic investigation.

ETHICAL, ORGANIZATIONAL, AND WORKLOAD CONSIDERATIONS IN AT
ADOPTION

Beyond pedagogical competence, ethical concerns and organizational constraints significantly influ-
ence Al adoption in educational contexts. Studies report educators’ concerns regarding data privacy,
student dependency, algorithmic bias, and academic integrity (Selwyn, 2019; Williamson & Eynon,
2020). Additionally, time constraints and increasing workload pressures limit educators’ capacity to
experiment with and critically reflect on emerging technologies (Trust et al., 2023).

These findings suggest that Al-related professional development should not be framed solely as skill
acquisition, but rather as a comprehensive process addressing pedagogical design, ethical reasoning,
and institutional governance.

INTEGRATIVE SYNTHESIS

Overall, the reviewed literature reveals a critical shift in Al-in-education discourse, from questions of
access and adoption toward deeper concerns of pedagogical readiness, ethical governance, and inter-
actional competence. While prior research has established that Al integration depends on teachers’
technological and pedagogical knowledge, emerging scholarship suggests that the quality of human—
Al interaction itself may function as a decisive factor in determining educational value. In this re-
spect, prompt literacy appears to operate as a mediating competence linking pedagogical intent to Al
system outputs. Yet, empirical investigations rarely situate prompt literacy within broader institutional
and professional development frameworks. Moreover, needs analysis studies in educational technol-
ogy have typically examined general digital competence rather than Al-specific interactional skills.
Consequently, there remains a limited understanding of how educators’ prompt-related competencies
intersect with perceived Al competence, professional experience, and organizational context. Ad-
dressing this gap requires an exploratory, mixed-method needs analysis capable of capturing both sta-
tistical patterns and lived experiences. The present study responds to this need by systematically ex-
amining educators’ Al use, prompt literacy levels, and professional development requirements within
a unified framework.

THEORETICAL FRAMEWORK

PEDAGOGICAL TECHNOLOGY INTEGRATION AND AI READINESS

This study is theoretically grounded in pedagogical technology integration frameworks that empha-
size the interaction between technological tools, pedagogical knowledge, and contextual factors.
While models such as Technological Pedagogical Content Knowledge (TPACK) have been widely
used to conceptualize teachers’ technology integration (Koehler & Mishra, 2009), recent scholarship
argues that Al introduces additional layers of complexity related to autonomy, data-driven decision-
making, and ethical responsibility (Holmes et al., 2022).

In the context of Al, educators’ readiness extends beyond traditional technology acceptance or skill-
based models. It encompasses pedagogical judgment, ethical awareness, and institutional alighment.
Accordingly, this study adopts a needs-based readiness perspective, conceptualizing Al readiness as a
multidimensional construct shaped by individual competence, pedagogical confidence, and organiza-
tional support.
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NEEDS ANALYSIS AS A FOUNDATION FOR AI-ORIENTED PROFESSIONAL
DEVELOPMENT

Needs analysis has been widely recognized as a critical first step in designing effective professional
development programs, particularly in complex and rapidly evolving technological domains. In edu-
cational technology research, needs-based approaches enable the identification of gaps between cur-
rent practice and desired competencies, thereby informing evidence-based training design (Tondeur
etal., 2017).

Within the Al context, needs analysis serves a dual function: (a) mapping educators’ existing Al use

and perceptions, and (b) uncovering latent barriers related to pedagogy, ethics, and leadership. By in-
tegrating quantitative indicators of Al use with qualitative insights into educators’ concerns, expecta-
tions, and needs, a needs analysis provides a robust empirical foundation for subsequent intervention

design.
RESEARCH QUESTIONS

Guided by the literature and theoretical framework outlined above, this study addresses the following
research questions while uncovering contextual barriers in pedagogy, ethics, workload, and leader-
ship. By integrating quantitative indicators with qualitative insights, needs-based approaches offer a
comprehensive understanding of educators’ readiness for Al-enhanced teaching and school manage-
ment (Tondeur et al., 2017).

RQ1: What are teachers’ and school administrators’ current levels of Al use and self-reported
competence in educational contexts?

RQ2: What types of Al tools and application areas are most reported by teachers and school
administrators?

RQ3: What are teachers’ and school administrators’ perceived professional development needs
related to Al use in education?

RQ4: How do teachers and school administrators report their levels of prompt literacy, and
how is prompt literacy situated within their broader Al-related needs?

RQ5: What pedagogical, ethical, organizational, and workload-related factors underlie teachers’
and school administrators’ reported Al-related needs?

Accordingly, the present study aims to examine teachers’ and school administrators’ current use of
Al self-reported competence levels, and professional development needs through a mixed-methods
needs analysis. By focusing on both quantitative trends and qualitative explanations, the study seeks
to provide an empirically grounded foundation for designing pedagogically meaningful and ethically
informed Al-oriented professional development initiatives. In doing so, it contributes to the growing
literature on Al readiness in education by foregrounding prompt literacy, pedagogical uncertainty,
and leadership support as interconnected dimensions of effective Al integration.

METHOD

RESEARCH DESIGN

This study employed an exploratory mixed-methods research design to conduct a comprehensive
needs analysis of teachers’ and school administrators’ use of Al in educational contexts. The design
was formative rather than confirmatory, aiming to map educators’ Al practices, perceived compe-
tence levels, prompt literacy, and professional development needs prior to any structured interven-
ton.

Quantitative and qualitative data were collected concurrently through a researcher-developed survey
instrument and integrated during the interpretation phase (Doyle et al., 2016). Given the exploratory



purpose and the absence of validated instruments for measuring prompt literacy in school contexts,
the development of a context-sensitive instrument was deemed appropriate.

POPULATION, SAMPLING, AND PARTICIPANTS

The broader population consisted of 12,716 teachers working in Eskisehir province, Tiirkiye. How-
ever, the survey was disseminated only to educators employed in the province’s central districts,
where 4,922 teachers were working at the time of data collection. The sampling frame, therefore, in-
cluded teachers and school administrators working in public schools in these central districts. Private
schools were excluded due to administrative access constraints and the study’s focus on the public
education system administered by the Ministry of National Education.

The survey remained open for three weeks during the 2025 academic term. Participation was volun-
tary and anonymous. A total of 434 valid responses were collected, corresponding to approximately
8.8% of the central-district teacher population. Of the participants, 391 were teachers (90.1%), and
33 were school administrators (7.6%).

Teachers represented various subject areas, while administrators included principals and vice-princi-
pals working in primary and secondary public schools. Some participants reported prior professional
experience in different regions of Turkiye, contributing to a diversity of institutional perspectives.
RECRUITMENT AND DATA COLLECTION PROCEDURE

Following ethical approval, the survey was officially disseminated by the Eskisehir Provincial Direc-
torate of National Education. The survey link (Google Forms) was distributed through:

e Official institutional email lists
e  WhatsApp communication groups used by the central-district public school staff

Participation was entirely voluntary (opt-in), and no incentives were provided. Responses were sub-
mitted anonymously, and no personal identifiable information was collected.

Instrument development

The data collection instrument was developed by the researcher specifically for this study. The survey
consisted of 10 items organized into three sections:

1. Demographic Information (3 items)

Participants reported their professional role (teacher or administrator), educational level, and years of
professional experience.

2. Al Experience and Use (4 items)
This section included closed-ended items assessing:

e Prior experience with Al tools

e Frequency of Al use

Self-reported Al competence
Self-reported prompt writing literacy

3. Al-Related Learning Needs (3 items)

This section included closed-ended and multiple-response questions examining areas in which partic-
ipants wished to receive further professional development (e.g., instructional content development,
assessment, data analysis, classroom management, decision-making). Several items included optional
open-ended fields allowing participants to elaborate on their responses.

Before presenting the findings, it is important to clarify the analytical rationale guiding the statistical
procedures employed in this study. Because key variables were measured using ordinal self-report
categories (Al competence: 3 levels; prompt literacy: 4 levels), non-parametric statistical techniques
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were deemed appropriate. Accordingly, descriptive statistics were used to map general patterns, while
chi-square tests of independence were employed to examine associations between categorical varia-
bles. In addition, ordinal association analyses (Spearman’s rho and Kendall’s tau-b) were used to as-
sess monotonic relationships between ordered competence ratings, without imposing distributional
assumptions. These procedures align with the exploratory nature of the study and the formative pur-
pose of the needs analysis, which prioritizes pattern identification over causal inference.

Operationalization of key variables

AI Competence. Al competence was operationalized as participants’ self-reported level of profi-
ciency in using Al tools for educational purposes, measured on a three-category ordinal scale:

e Beginner
e Intermediate
e Advanced

This measure reflects perceived competence rather than objective skill assessment.
Prompt Literacy. Prompt literacy was operationalized as participants’ self-reported ability to:

e Formulate clear and structured prompts

e Provide contextual information when interacting with Al systems
e Break complex instructional tasks into structured requests

e Iteratively refine prompts based on Al responses

Participants rated their prompt literacy using the same four-point ordinal scale:

e Beginner
e Basic
e Intermediate

e Advanced
A brief definition of prompt writing was provided within the survey to ensure conceptual clarity.

Content Validity. To enhance content validity, the initial version of the survey was reviewed by two
experts:

e One expert in educational technology
e One expert in measurement and evaluation

Based on their feedback, revisions were made to improve clarity, alignhment with study objectives,
and scale consistency. Minor wording adjustments and item sequencing modifications were imple-
mented prior to dissemination.

DATA ANALYSIS
Quantitative analysis

Given the ordinal nature of the variables and reliance on self-reported measures, non-parametric sta-
tistical techniques were employed. The following analyses were conducted:

e Descriptive statistics (frequencies and percentages)
e Chi-square tests of independence

e Spearman’s rho

e Kendall’s tau-b

These procedures were used to examine associations between Al competence, prompt literacy, pro-
fessional experience, and teaching branch. The exploratory orientation of the study prioritizes pattern
identification rather than causal inference.



Qualitative analysis

Open-ended responses were analyzed using descriptive thematic analysis following an inductive cod-
ing process. The analysis proceeded through:

1. Familiarization with responses

2. Initial open coding

3. Theme clustering

4. Iterative refinement of categories

The primary researcher conducted the initial coding. A domain expert reviewed emerging themes
during the refinement stage to enhance interpretive credibility. Discrepancies were resolved through
discussion.

Mixed-methods integration

Quantitative and qualitative findings were integrated during the interpretation phase using a narrative
convergence approach. Integration involved:

e Comparing statistical patterns with qualitative explanations
e ldentifying convergence and divergence across data strands
e Using thematic insights to contextualize quantitative trends

This strategy enabled explanatory depth while preserving the exploratory character of the needs anal-
ysis.

Ethical considerations

Ethical approval for the study was obtained from the Ethics Committee of Anadolu University (Ap-
proval No: 897546). Following ethical approval, the survey was officially disseminated to teachers
and school administrators through the Provincial Directorate of National Education. Participation
was voluntary, informed consent was obtained digitally, and all responses were collected anony-
mously. No personally identifiable information was requested or recorded. The survey was officially
shared with teachers and school administrators by the Provincial Directorate of National Education,
ensuring institutional permission and transparency. Participation was voluntary, informed consent
was obtained digitally, and no personally identifiable information was collected. All procedures were
conducted in accordance with established ethical standards for educational research.

FINDINGS

This section reports the findings of the needs analysis conducted to examine teachers’ and school ad-
ministrators’ Al use, perceived competence, and professional development needs. Consistent with
the exploratory mixed-methods design and the stated research questions, quantitative findings are
presented first, followed by qualitative findings derived from thematic analysis of open-ended re-
sponses. An integrative synthesis then explains the quantitative patterns through qualitative insights.

Before presenting the findings, it is important to clarify the analytical rationale guiding the statistical
procedures employed in this study. Given that the primary variables (e.g., perceived Al competence
and prompt literacy levels) were measured using three and four-point ordinal self-report scales, non-
parametric statistical techniques were deemed appropriate. Unlike parametric methods that assume
interval-level data and normal distribution, non-parametric analyses allow for the examination of or-
dinal associations without imposing distributional assumptions. Accordingly, descriptive statistics
were used to map general patterns of Al use and competence levels, while chi-square tests of inde-
pendence, Spearman’s rho, and Kendall’s tau-b were employed to examine associations between vari-
ables. These procedures align with the exploratory nature of the study and the formative purpose of
the needs analysis, which prioritizes pattern identification over causal inference.
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QUANTITATIVE FINDINGS
Participant characteristics

Regarding professional experience, Figure 1 shows that more than half of the participants (52.2%)
had 11-20 years of teaching experience, while 27.6% reported 21 years or more. Early-career teachers
constituted a smaller segment of the sample, with 7.4% having 0-5 years of experience and 12.9%
having 6—10 years of experience.

® 0-5 years
® 6-10 years
® 11-20 years

@ 21 years or more

)

Figure 1. Professional experience of participants

The dominance of mid- and late-career educators suggests that the identified needs and skill gaps are
not merely generational but rather indicative of a broader system-level challenge in adapting profes-
sional competencies to emerging Al technologies. Analysis of subject areas (Figure 2) revealed that
Turkish language teachers constituted the largest group (54.7%), followed by mathematics teachers
(12.9%). Science, social studies, information technologies, arts, music, physical education, and special
education were represented in smaller proportions.

1y

Figure 2. Subject area distribution

@ Turkish

® Math

() Science

@ Social Studies

@ Information Technologies
@ Visual Arts

@ Music

@ Physical Education

@ Special Education

A2V

This uneven distribution should be considered when interpreting Al use and readiness, as prior re-
search suggests that subject-specific pedagogical cultures influence both technology adoption and
perceived relevance (Kaponda, 2024).

As shown in Figure 3, participants represented a broad range of educational levels. The largest group
consisted of elementary school teachers (37.9%), followed by middle school teachers (28.3%) and

10
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high school teachers (21.6%). Smaller proportions were drawn from preschool (7.4%) and other edu-
cational contexts (4.8%), with university-level education constituting a minimal share of the sample.

@ Preschool

@ Elementary School
@ Middle School

O High School

@ University

@ Other:

Figure 3. Distribution across educational levels

This distribution indicates that the findings reflect K—12 educational contexts, where Al-related ped-
agogical transformation is often shaped by curriculum constraints, assessment pressures, and institu-
tional regulations.

Most participants are experienced educators, with neatly 4 out of 5 reporting more than 10 years of
professional experience. This profile indicates that the identified Al-related needs are more closely
associated with pedagogical integration and institutional alignment than with novice uncertainty, con-
sistent with prior research on technology integration among experienced teachers (Ertmer et al.,
2014; Tondeur et al., 2017).

AI USE FREQUENCY AND SELF-REPORTED COMPETENCE

Participants’ Al use frequency and perceived competence levels are presented in Table 1.

Table 1. Frequency and self-reported level of Al use

Variable Category f %
Al use No 77 17.7
Yes, occasionally 265 60.9
Yes, frequently 93 21.4
Al competence |Beginner 303 69.7
level Intermediate 122 | 280
Advanced 10 2.3

Despite relatively high reported usage rates, Table 1 shows that 69.7% of participants identified
themselves as beginners, stating that they are still in the learning phase. Only 28% perceived them-
selves at an intermediate level, and a very small proportion (2.3%) considered themselves advanced
users. Although a substantial majority reported using Al tools, neatly 70% perceived their compe-
tence as beginner-level. This pattern reveals a clear access—competence gap, reinforcing the argument

that exposure to Al tools does not automatically lead to pedagogically meaningful integration (Ale-
xandrowicz, 2024; Koehler & Mishra, 2009).

This discrepancy between frequency of use and perceived competence highlights a critical issue: Al
tools are being used instrumentally rather than pedagogically or strategically. The finding supports

11
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emerging arguments in the literature that Al adoption in schools often remains at a surface level un-
less supported by structured training and pedagogical framing.

PrROMPT LITERACY LEVELS

Participants’ prompt writing literacy levels are shown in Table 2. Approximately 90% of participants
reported having no or only basic prompt-writing knowledge. Given the pivotal role of prompt quality
in shaping generative Al outputs, this finding positions prompt literacy as a structural constraint on
effective pedagogical Al use (Haugsbaken & Hagelia, 2024; Kasneci et al., 2023). These findings are
particularly significant given the central role of prompt literacy in effective human—Al interaction.
The data suggest that Al use without prompt literacy may limit educators’ ability to leverage Al tools
meaningfully, reinforcing concerns raised in recent conceptual work on Al literacy and human—Al
collaboration.

Table 2. Prompt writing
literacy levels of participants

Level f %
No knowledge 270 62.1
Basic 119 27.4
Intermediate 39 9.0
Advanced 7 1.6

Al TOOLS AND APPLICATION AREAS

The Al tools most frequently reported by participants are presented in Table 3, while areas of Al use
and learning needs are summarized in Table 4.

Table 3. Al tools used by
participants (multiple responses)

Al tool f
ChatGPT 337
Canva Al 201
Gemini 168
ClassDojo 80
Microsoft Copilot 79

Table 4. Areas of Al use and
learning needs (multiple responses)

Area f
Instructional content and material development | 326
Classroom management and planning 245
Data analysis and reporting 262
Student behavior and learning monitoring 250
Administrative and strategic decision-making 92

The dominance of generative Al tools (e.g., ChatGPT, Canva Al) indicates that participants primarily
associate Al with content production and instructional support. However, substantial interest in data

12
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analysis, student monitoring, and decision-making suggests emerging recognition of Al’s broader
pedagogical and organizational potential (Selwyn, 2019; Williamson & Eynon, 2020).

QUALITATIVE FINDINGS: THEMATIC ANALYSIS

Open-ended responses were analyzed using an inductive thematic analysis approach. Initial codes de-
rived from participants’ statements were iteratively grouped into categories, sub-themes, and over-
arching themes. The integrated analysis yielded five interrelated themes reflecting educators’ peda-
gogical, technical, ethical, and institutional experiences with Al in schools. Table 5 presents the
themes, subthemes, and categories that emerged from the qualitative analysis.

Table 5. Themes, sub-themes, categories, and
sample quotations derived from open-ended responses

Theme Sub-theme Category Sample quotation
Pedagogical Instructional Difficulty “I know the tools, but I am not sure how
Uncertainty and alighment embedding Al into |to use them correctly in my lessons.”
Integration Anxiety lesson design (T18)

Assessment Fear of “I don’t know how to evaluate student
uncertainty inappropriate or work created with AL” (T'11)
superficial use
Limited Prompt Prompt Inconsistent Al “The results change depending on how 1
Literacy as a Barrier  |formulation outputs ask, but I don’t really know how to ask
propetly.” (I7)
Conceptual gap |Trial-and-error “I usually try random sentences and

interaction

hope it works.” (T29)

Ethical and Data
Security Concerns

Data privacy

Fear of exposing
student data

“I am worried about entering students’
data into these systems.” (T25)

Academic
integrity

Dependency and
misuse concerns

“Students may rely too much on Al
instead of learning.” (T33)

Time Constraints and

Learning curve

Perceived initial

“It can save time, but learning how to

Workload Pressures effort use it propetly takes too much effort at
first.” (T36)
Workload Lack of time for “We already have too many
intensity experimentation responsibilities to explore Al deeply.”
(19)
Need for Institutional |Policy ambiguity | Absence of clear  |“There is no clear roadmap at the school
Guidance and regulations level.” (A4)
Leadership Support | Leadership Expectation of “We need official guidance to feel
support guidance from the |confident using AL (T41)

administration

NARRATIVE INTEGRATION OF THEMES

The qualitative findings provide critical explanatory depth to the quantitative results. The first theme,
pedagogical uncertainty and integration anxiety, indicates that educators’ challenges stem less from

technical incapacity and more from difficulties aligning Al use with instructional goals. This supports
eatlier research suggesting that pedagogical beliefs and instructional design considerations play a deci-
sive role in technology integration (Ertmer et al., 2014).

The second theme, limited prompt literacy, emerged as a foundational bartier influencing both pet-
ceived competence and learning outcomes. Participants’ descriptions of trial-and-error interactions
with Al tools closely align with the quantitative finding that a substantial majority lacked prompt-
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writing skills. This reinforces the conceptualization of prompt literacy as a core component of Al lit-
eracy (Walter, 2024).

Ethical and data security concerns formed the third theme, particulatly salient among expetienced
teachers and school administrators. These concerns appear to restrict Al use to low-risk activities
such as content generation, consistent with prior literature on cautious adoption of emerging tech-
nologies in education (Selwyn, 2019).

The fourth theme highlights time constraints and workload pressures as structural barriers. Although
participants recognized Al’s potential to save time, the perceived learning curve discouraged deeper
engagement. These findings echo well-documented workload-related obstacles to educational innova-
tion (Williams-Lewis, 2025).

Finally, the need for institutional guidance and leadership support underscores the importance of
governance, policy clarity, and pedagogical leadership. Participants’ calls for institutional roadmaps
and official guidelines suggest that sustainable Al integration requires organizational as well as indi-
vidual readiness (Holmes et al., 2022; Mariam et al., 2024).

INTEGRATION OF QUANTITATIVE AND QUALITATIVE FINDINGS

Integrating quantitative and qualitative findings reveals that while Al use among teachers and school
administrators is increasingly common, it remains surface-level, tool-oriented, and largely individual-
ized. Quantitative results demonstrate widespread access but low perceived competence and prompt
literacy, whereas qualitative insights attribute these patterns to pedagogical uncertainty, ethical con-
cerns, time constraints, and limited institutional guidance. Collectively, the findings indicate that ef-
fective Al integration requires professional development initiatives that address prompt literacy, ped-
agogical design, ethical awareness, and leadership-supported implementation, thereby aligning with
the needs-based readiness framework guiding this study.

RELATIONSHIPS BETWEEN KEY VARIABLES
Relationship between professional experience and Al competence level

Teachers’ and school administrators’ years of professional experience and their self-reported Al com-
petence levels were examined using a chi-square test of independence. The results indicated a statisti-
cally significant relationship between professional experience and Al competence level, x*(6) = 19.02,
p = 0.004. The relationship between professional experience and Al competence level is shown in

Table 6.

Table 6. Relationship between professional
experience and Al competence level

I;T;ziisézzzl Beginner | Intermediate | Advanced
0-5 years 1 1 -
6—10 years 1 1 -
11-20 years ™ i -
21+ years ™ 1 1

Note. Arrows indicate relative concentration patterns for interpretive purposes.

Educators with longer professional experience were more likely to report higher levels of Al compe-
tence. However, even among highly experienced participants, advanced Al competence remained
limited. This finding suggests that professional seniority alone does not guarantee advanced Al profi-
ciency, but may facilitate greater openness or confidence in engaging with emerging technologies.
Similar patterns have been reported in prior research, emphasizing the role of pedagogical maturity
rather than age or tenure alone in technology integration (Ertmer et al., 2014; Tondeur et al., 2017).
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Relationship between teaching branch and Al use

The relationship between participants’ teaching branch and their Al use status (user vs. non-user)
was analyzed using a chi-square test of independence. The results revealed a statistically significant
association, ¥*(20) = 34.84, p = 0.021. Data on the relationship between participants’ field of study
and the use of Al are presented in Table 7.

Table 7. Relationship between
teaching branch and AI use

Branch (selected examples) A;};Ze: AII\IIISC:
Classroom teachers ™ l
ICT/Computer Science ™ l
Mathematics & Science ) l
Social Sciences ) 1
Other branches 1 i

AT use varied across teaching branches, with classroom teachers and ICT-related branches reporting
higher levels of Al use. This variation may reflect differences in curricular flexibility, access to digital
tools, and perceived relevance of Al to subject-specific pedagogical practices. Prior studies similarly
suggest that disciplinary culture and subject epistemology influence educators’ technology adoption
patterns (Koehler & Mishra, 2009; Lai et al., 2022).

The relationship between participants’ teaching branch and their Al use status (user vs. non-user)
was examined using a chi-square test of independence. The analysis revealed a statistically significant
association between teaching branch and Al use, %*(20) = 34.84, p = 0.021.

To assess the strength of this association, Cramér’s V was calculated, yielding a value of V = 0.28,
which indicates a small to moderate effect size. This result suggests that while Al use varies signifi-
cantly across teaching branches, branch affiliation alone does not fully account for differences in Al
engagement.

Descriptive inspection of the contingency table indicated that classroom teachers and information
and communication technology—related branches reported higher rates of Al use, whereas more con-
tent-specific branches demonstrated greater variability. This pattern implies that curricular flexibility
and perceived relevance of Al to instructional practice may influence educators’ likelithood of adopt-
ing Al tools.

Relationship between Al competence level and prompt writing literacy

To examine the relationship between Al competence level and prompt writing literacy, a chi-square
test of independence was conducted. The analysis revealed a very strong and statistically significant
association, ¥*(6) = 234.78, p < 0.001. Table 8 presents data on the relationship between Al profi-
ciency level and speed typing skills.

Prompt writing literacy was strongly associated with perceived Al competence. Participants who re-
ported higher Al competence levels were substantially more likely to demonstrate intermediate or ad-
vanced prompt-writing skills. This finding empirically supports recent conceptualizations of prompt
literacy as a core mechanism underlying effective Al use, rather than a peripheral technical skill
(Kasneci et al., 2023; Walter, 2024). To further examine the association between participants’ Al
competence levels and their prompt writing literacy, a Spearman rank-order correlation analysis was
conducted. The analysis revealed a moderate to strong positive correlation between Al competence
and prompt writing literacy (o = 0.53, p < 0.001).
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Table 8. Relationship between Al
competence level and prompt writing literacy

Al competence | No prompt Basic | Intermediate | Advanced
level knowledge
Beginner ™" 1 l -
Intermediate l ™ 1 -
Advanced - l i i

This result indicates that participants who reported higher Al competence were significantly more
likely to demonstrate stronger prompt-writing skills. Conversely, participants with low Al compe-
tence tended to report limited or no prompt literacy. The strength and significance of this relation-
ship empirically support the argument that prompt literacy is not a peripheral technical skill, but ra-
ther a core mechanism underlying effective Al use in educational contexts.

Integrative interpretation of relationship analyses

When all these findings are considered together, these relational analyses deepen the understanding
of the needs analysis findings. While professional experience and disciplinary background influence
Al engagement, prompt literacy emerges as the most decisive factor distinguishing low and high lev-
els of Al competence. This pattern reinforces the argument that effective Al integration in education
depends less on tenure or subject area and more on educators’ ability to meaningfully interact with
Al systems through well-structured prompts.

These results further suggest that professional development initiatives should prioritize prompt-
based pedagogical design, tailored to different disciplinary contexts and experience levels, rather than
adopting one-size-fits-all Al training models.

Ordinal association between Al competence and prompt writing literacy

Al competence level and prompt writing literacy were measured on ordinal scales. In addition to
Spearman’s rho, the association between these two variables was further examined using Kendall’s
tau-b, which is particularly suitable for ordinal data with tied ranks.

The analysis revealed a statistically significant and positive association between Al competence and
prompt writing literacy, tb = 0.41, p < 0.001. This result confirms the robustness of the previously
observed relationship between Al competence and prompt literacy. Participants with higher AI com-
petence levels consistently demonstrated stronger prompt-writing skills, whereas those at lower levels
tended to report limited or no prompt literacy. The convergence of Spearman and Kendall coeffi-
cients strengthens the validity of the finding and indicates that prompt literacy is a stable and mean-
ingful correlate of Al competence in educational contexts.

Profile-based analysis of AI competence levels
To provide a more pedagogically meaningful interpretation of the quantitative findings, participants
were grouped into three Al competence profiles based on their self-reported competence levels:

e Low competence profile (Beginner)
e Moderate competence profile (Intermediate)
e High competence profile (Advanced)

These profiles were examined in relation to prompt literacy levels, Al use frequency, and reported
learning needs. Table 9 shows the profile characteristics by Al competence level.
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Table 9. Profile characteristics by AI competence level

AI competence Prompt literacy Al use Dominant
profile (dominant level) frequency learning needs
Beginner No knowledge/Basic | Occasional Content generation, basic use
Intermediate Basic/Intermediate Occasional— Data analysis, classroom
Frequent support
Advanced Intermediate/Ad- Frequent Pedagogical design, strategic
vanced use

The profile-based analysis reveals a clear progression pattern. Participants in the beginner profile pri-
marily engaged with Al at a surface level and expressed needs related to basic operational use. In
contrast, intermediate and advanced profiles demonstrated increasing interest in data-informed deci-
sion-making, pedagogical design, and strategic applications of Al.

This progression suggests that educators’ Al-related needs evolve in tandem with their competence
levels, underscoring the importance of differentiated professional development pathways rather than
one-size-fits-all training models.

Integrative interpretation of extended analyses

When the additional analyses are considered together, the three key findings are further strengthened.
First, the relationship between Al competence and prompt writing literacy is both statistically robust
and pedagogically meaningful, as evidenced by multiple ordinal association measures. Second, Al
competence profiles reveal distinct patterns of use and need, indicating that educators’ expectations
from Al shift from operational support toward pedagogical and strategic functions as competence
increases. Third, these findings support a needs-based, staged approach to Al-oriented professional
development, in which prompt literacy functions as a foundational competence that enables higher-
level pedagogical integration.

Descriptive comparison between teachers and school administrators

Descriptive comparisons suggested notable role-based differences between teachers and school ad-
ministrators. Teachers tended to report Al use primarily for instructional content generation and
classroom-related tasks, whereas school administrators more often reported Al use for administrative
decision-making, planning, and policy-related applications. In addition, administrators more often
highlighted concerns related to ethical use, data security, and the need for institutional guidance.
Teachers, by contrast, emphasized pedagogical uncertainty and challenges related to prompt writing
and instructional integration. These patterns should be interpreted as descriptive tendencies rather
than causal differences, reflecting participants’ professional roles and responsibilities within the
school system.

In summary, the results reveal three central patterns. First, although Al tools are widely accessed and
occasionally used, perceived competence levels remain predominantly at the beginner or basic stages.
Second, prompt literacy demonstrates a strong and consistent association with perceived Al compe-
tence, suggesting that the quality of human—AlI interaction plays a critical role in shaping educators’
confidence and engagement. Third, qualitative findings indicate that pedagogical uncertainty, ethical
concerns, workload pressures, and limited institutional guidance constrain deeper Al integration. To-
gether, these findings suggest that Al readiness is not merely a matter of access or familiarity, but ra-
ther a multidimensional construct shaped by interactional competence and contextual conditions.
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DISCUSSION

The purpose of this study was to conduct a comprehensive needs analysis of teachers’ and school ad-
ministrators’ Al use, competence levels, and professional development needs. By integrating quanti-
tative findings with an in-depth thematic analysis of open-ended responses, the study provides a nu-
anced understanding of educators’ readiness for Al integration and the structural factors shaping
their engagement with Al in educational contexts.

From WIDESPREAD ACCESS TO PEDAGOGICAL UNCERTAINTY

In relation to RQ1, which examined educators’ levels of Al use and perceived competence, one of
the most salient findings of this study is the discrepancy between educators’ widespread access to Al-
based tools and their limited pedagogical confidence in using them. However, a substantial propor-
tion of participants reported frequent or occasional Al use, and nearly two-thirds identified them-
selves as beginner-level users. This access-competence gap aligns with prior research indicating that
technology availability alone does not ensure meaningful pedagogical integration (Koehler & Mishra,
2009; Selwyn, 2019).

The qualitative findings deepen this interpretation by revealing pedagogical uncertainty and integra-
tion anxiety as a dominant theme. Participants’ narratives indicate that challenges are not rooted in
resistance to Al, but rather in uncertainty about how to align Al tools with instructional design, as-
sessment practices, and learning objectives. This finding reinforces the view that Al integration con-
stitutes a pedagogical transformation rather than a purely technological shift, requiring deliberate in-
structional frameworks and reflective practice (Holmes et al., 2022).

PrOMPT LITERACY AS A FOUNDATIONAL DIMENSION OF AI READINESS

In response to RQ2, a central and original contribution of this study lies in empirically establishing
prompt literacy as a foundational component of educators’ Al competence. Quantitative analyses
demonstrated significant associations between self-reported Al competence and prompt-writing
skills, while thematic analysis identified limited prompt literacy as a pervasive barrier to effective Al
use.

Participants frequently describe trial-and-error interactions with Al systems and inconsistent outputs
resulting from unclear prompts. These findings extend recent conceptual discussions by providing
empirical evidence that prompts literacy functions not as an auxiliary technical skill, but as a core
mechanism shaping educators’ agency in human—Al interaction (Kasneci et al., 2023; Walter, 2024).
Moreover, the data suggest a developmental trajectory in Al engagement: educators with limited
prompt literacy tend to confine Al use to surface-level content generation, whereas those with
stronger prompt skills engage more confidently in pedagogical design and strategic decision-making,.

EXPERIENCE, DISCIPLINARY CONTEXT, AND CONTEXTUAL CONSTRAINTS

Relational analyses further indicate that professional experience and teaching branch are associated
with Al engagement, albeit with modest effect sizes. While greater professional experience may sup-
port pedagogical experimentation, the persistence of low advanced-competence rates across experi-
ence levels suggests that experience alone is insufficient to foster advanced Al integration.

Similarly, differences across teaching branches highlight the influence of disciplinary culture and cur-
ricular flexibility. Subjects more closely aligned with digital practices exhibited relatively higher Al en-
gagement, echoing prior findings on the role of subject epistemology in technology adoption (Koeh-
ler & Mishra, 2009; Mariam et al., 2024). However, the modest effect sizes reinforce the importance
of needs-based professional development over discipline-specific assumptions.

Although the associations identified were statistically significant, the modest effect sizes suggest that
structural variables such as professional experience and disciplinary affiliation alone do not strongly
predict Al readiness. This may indicate that Al competence development depends more on targeted
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training and interactional practice than on accumulated teaching experience. Such findings challenge
assumptions that pedagogical maturity naturally translates into advanced Al integration.

ETHICAL CONCERNS, WORKLOAD PRESSURES, AND INSTITUTIONAL
READINESS

With respect to RQ3, addressing professional development needs and contextual barriers to Al inte-
gration. Participants’ hesitation to use Al for assessment or data-informed decision-making reflects
broader concerns regarding data privacy, student dependency, and academic integrity. These con-
cerns align with the literature, which frames Al adoption in education as an ethical and governance
challenge rather than a purely pedagogical one (Williamson & Eynon, 2020).

Workload-related constraints further complicate Al adoption. Although participants recognized Al’s
potential to save time, they perceived the initial learning curve as demanding. This tension under-
scores the need for professional development models that balance conceptual depth with practical
teasibility, offering scaffolded, context-specific learning experiences (Mills & Harrison, 2020).

Importantly, school administrators emphasized the absence of clear institutional roadmaps and policy
frameworks. This finding highlights the role of pedagogical leadership and governance in sustaining
Al integration, suggesting that individual initiative alone is insufficient without organizational align-
ment and ethical clarity (Fullan et al., 2018; Holmes et al., 2022).

The findings should also be interpreted within the structural characteristics of the Turkish public ed-
ucation system. Schools operate within a centralized governance framework under the Ministry of
National Education, where policy directives, curriculum standards, and professional development
structures are largely determined at the national level. In such contexts, the absence of formal Al-re-
lated guidelines or structured professional learning pathways may amplify educators’ uncertainty and
contribute to fragmented, individually driven experimentation. The relatively modest representation
of school administrators in the sample further underscores the need for leadership-level engagement
in Al integration processes. Thus, while the patterns identified in this study resonate with interna-
tional discussions on Al readiness, the centralized administrative structure may shape how institu-
tional support and policy alignment influence Al adoption in schools. This contextual dimension
highlights the importance of aligning prompt literacy development with systemic professional devel-
opment initiatives rather than relying solely on individual initiative.

THEORETICAL IMPLICATIONS

The findings of this study offer several theoretical contributions to the emerging literature on Al
readiness in education. First, the results suggest that existing models of technology integration may
require refinement to account for interactional competencies specific to generative Al systems. While
established frameworks such as TPACK emphasize the intersection of technological, pedagogical,
and content knowledge, they do not explicitly address the micro-level dynamics of human—Al inter-
action that characterize large language model usage. The present findings indicate that prompt liter-
acy serves as a mediating competence, enabling educators to translate pedagogical intent into effec-
tive Al outputs. In this sense, prompt literacy may function as a bridge between technological
knowledge and pedagogical application within Al-mediated environments.

Second, the study advances conceptualizations of Al readiness by distinguishing between access, gen-
eral Al awareness, and operational competence. The observed access—competence gap reinforces the
notion that Al readiness cannot be equated with tool availability or basic familiarity with tools. In-
stead, readiness appears to involve layered competencies, including strategic prompting, contextual-
ization of instructional goals, and iterative refinement practices. By empirically demonstrating the
strong association between prompt literacy and perceived Al competence, the study suggests that Al
readiness models should incorporate interactional skill dimensions alongside ethical and institutional
factors.
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Third, the integration of quantitative and qualitative findings highlights the multidimensional nature
of Al readiness. Pedagogical uncertainty, ethical hesitation, workload pressures, and a lack of institu-
tional guidance were not peripheral concerns but structurally interrelated dimensions that shaped ed-
ucators’ Al engagement. These results support the view that Al readiness is best conceptualized as a
sociotechnical construct, where individual competencies (such as prompt literacy) interact with or-
ganizational and governance conditions. Thus, the study extends prior readiness discussions by fore-
grounding prompt literacy as a foundational enabling competence embedded within broader institu-
tional ecosystems.

Finally, by framing prompt literacy as a measurable, developmentally staged construct, the study con-
tributes to clarifying the theoretical foundations of Al competence. Rather than treating prompting
as an informal or intuitive skill, the findings indicate that prompt literacy can be conceptualized as
progressing from surface-level query formulation toward structured, pedagogically aligned, and stra-
tegically refined interaction patterns. This staged understanding opens avenues for future model de-
velopment and theory building in Al-supported teaching and learning,

These contributions collectively indicate that Al readiness in schools must be reconceptualized be-
yond adoption metrics and surface-level technological familiarity. The findings suggest that meaning-
ful Al integration depends on interactional depth, pedagogical intentionality, and the capacity to
structure human—Al exchanges strategically. Prompt literacy, therefore, emerges not merely as a tech-
nical micro-skill, but as a structurally enabling competence that mediates between instructional design
and generative system affordances. In this sense, developing prompt literacy represents a shift in the
pedagogical architecture of Al-mediated education, positioning educators not as passive tool users
but as active designers of Al-supported learning processes.

IMPLICATIONS FOR AI PROFESSIONAL DEVELOPMENT,
PRACTICE, AND POLICY

The results indicate that Al professional development should adopt a differentiated and staged struc-
ture rather than a uniform training model. Given the strong association between Al competence and
prompt literacy, prompt writing should be positioned as a foundational competency in Al training
programs. Introductory modules may focus on structured prompt construction, contextualization
strategies, and instructional alignment, while advanced modules can address data-informed decision-
making, pedagogical design, and strategic Al integration.

Furthermore, professional learning initiatives should prioritize pedagogical application over technical
demonstration. The prevalence of pedagogical uncertainty among participants suggests that educators
require concrete instructional scenarios, classroom-ready examples, and opportunities for guided
practice. Embedding Al training within authentic teaching tasks may reduce uncertainty and promote
sustainable integration.

Workload and time constraints reported by participants highlight the importance of flexible, modu-
lar, and practice-oriented formats. Short, scenario-based learning units, blended delivery models, and
micro-credentialing approaches may enable educators to engage in Al training without intensifying
existing workload pressures.

IMPLICATIONS FOR SCHOOL LEADERSHIP AND POLICY

At the institutional level, the findings underscore the critical role of leadership and governance in
shaping Al integration. School administrators” expressed need for guidance suggests that Al use
should be supported by clear institutional policies addressing ethical standards, data privacy, peda-
gogical boundaries, and responsible Al practices. Without such frameworks, Al adoption risks re-
maining fragmented and dependent on individual initiative.
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From a policy perspective, needs-based evidence such as that generated by this study can inform sys-
tem-level professional development strategies. Policymakers should prioritize integrated Al training
programs that combine pedagogical, ethical, and leadership dimensions rather than focusing solely on
tool proficiency. Establishing shared standards for Al literacy and prompt competence may further
support coherence, equity, and sustainable implementation across schools.

By aligning prompt literacy development with institutional support mechanisms, educational systems
can move beyond experimental Al use toward a strategically guided, pedagogically grounded integra-
tion.

CONCLUSION

This study examined teachers’ and school administrators’ Al use, competence levels, and professional
development needs through a comprehensive mixed-methods needs analysis. The findings reveal that
while Al tools are widely accessible, educators’ engagement remains largely surface-level and charac-
terized by limited pedagogical depth and low prompt literacy.

By integrating quantitative and qualitative evidence, the study demonstrates that prompt literacy
functions as a foundational interactional competence shaping both the quality of Al-generated out-
puts and educators’ confidence in using generative systems. Al readiness, therefore, extends beyond
access or technological familiarity and depends on educators’ capacity to strategically structure, con-
textualize, and refine their interactions with Al tools.

These insights support a shift from tool-centered training toward pedagogically embedded, ethically
grounded, and institutionally supported professional development models. Recognizing prompt liter-
acy as a central dimension of instructional competence is essential if Al integration is to enhance ra-
ther than dilute educational practice.

LIMITATIONS

Several limitations of this study should be acknowledged when interpreting the findings. First, the
study was conducted within a single provincial context in Tirkiye. Although participants represented
diverse teaching branches, professional experience levels, and, in some cases, prior service in differ-
ent regions of the country, the findings remain context-specific. As such, caution is warranted in gen-
eralizing the results to other national or institutional settings with different policy frameworks, tech-
nological infrastructures, or professional development cultures.

Second, the data were collected using a researcher-developed survey instrument designed specifically
for needs analysis rather than psychometric scale validation. While content validity was supported
through expert review, and the instrument was appropriate for descriptive and exploratory purposes,
the findings should not be interpreted as definitive measurements of stable psychological constructs.
Future studies may benefit from employing validated Al literacy or competence scales alongside
needs-based instruments to strengthen inferential claims.

Third, the study relied on self-reported data, which may be subject to social desirability bias or dis-
crepancies between perceived and actual competence. Although the integration of qualitative data

helped mitigate this limitation by providing contextual depth, observational or performance-based
measures could further enrich future investigations.

Finally, while the study included both teachers and school administrators, the distribution of partici-
pants across roles was uneven. For this reason, the analysis emphasized descriptive and thematic
comparisons rather than inferential group comparisons. Future research may more systematically ex-
plore role-based differences using balanced samples or comparative research designs.
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Despite these limitations, the study offers a robust, empirically grounded needs analysis by combin-
ing quantitative and qualitative evidence, thereby providing a valuable foundation for subsequent in-
tervention- and design-based research on Al professional development in educational settings.

REFERENCES

Alexandrowicz, V. (2024). Artificial intelligence integration in teacher education: Navigating benefits, chal-
lenges, and transformative pedagogy. Journal of Education and Learning, 13(6), 346-364.

Biagini, G. (2025). Towards an Al-Literate Future: A systematic literature review exploring education, ethics,
and applications. International Jonrnal of Artificial Intelligence in Education, 35, 2616—2660.
https://doi.org/10.1007/540593-025-00466-w

Chen, X, Xie, H., Qin, S. J., Wang, . L., & Hou, Y. (2025). Artificial intelligence-supported student engage-
ment research: Text mining and systematic analysis. Eurgpean Journal of Education, 60(1), €70008.
https://doi.org/10.1111/¢jed.70008

Cinganotto, L., & Montanucci, G. (2025). Teacher training for the future: Insights from a needs analysis on dig-
ital technologies and artificial intelligence. Journal of e-Learning and Knowledge Society, 21(1), 32-41.
https://doi.org/10.20368/1971-8829 /1136172

Doyle, L., Brady, A.-M., & Byrne, G. (2016). An overview of mixed methods research — Revisited. Journal of Re-
search in Nursing, 21(8), 623-635. https://doi.org/10.1177/1744987116674257

Endchescu, V. A. (2025). Rethinking educational management: Preparing leaders for global sustainability and
ethical challenges in a digital era. Review of International Comparative Management/ Revista de Management Com-
parat International, 26(2), 374-387. https://doi.org/10.24818 /RMCI.2025.2.374

Ertmer, P. A., Ottenbreit-Leftwich, A. T., & Tondeut, J. (2014). Teachers’ beliefs and uses of technology to
support 21st-century teaching and learning. In M. G. Gill & H. Fives (Eds.), International handbook of research
on teachers’ beliefs (pp. 403-418). Routledge.

Haugsbaken, H., & Hagelia, M. (2024, April). A new Al literacy for the algorithmic age: Prompt engineering or
educational promptization? Proceedings of the 4th International Conference on Applied Artificial Intelligence, Halden,
Nornway, 1-8. https://doi.org/10.1109/ICAPAI61893.2024.10541229

Holmes, W., Porayska-Pomsta, K., Holstein, K., Sutherland, E., Baker, T., Shum, S. B., Santos, O. C., Rodrigo,
M. T., Cukurova, M., Bittencourt, I. I., & Koedinger, K. R. (2022). Ethics of Al in education: Towards a
community-wide framework. International Journal of Artificial Intelligence in Education, 32, 504-526.
https://doi.org/10.1007/s40593-021-00239-1

Hwang, Y., Lee, J. H., & Shin, D. (2023). What is prompt literacy? An exploratory study of langnage learners’ development
of new literacy skill using generative Al PsyArXiv. https://doi.org/10.48550/arXiv.2311.05373

Kaponda, M. (2024). An analysis of pre-service teachers’ perceptions of their knowledge and application of pedagogical content
Fknowledge in literacy and langnage [Doctoral dissertation, The University of Zambia].

Kasneci, E., Seliler, K., Kiichemann, S., Bannert, M., Dementieva, D., Fischer, F., Gasser, U., Groh, G., Gin-
nemann, S., Hillermeier, E., Krusche, S., Kutyniok, G., Michaeli, T., Netdel, C., Pfeffer, J., Poquet, O.,
Sailer, M., Schmidt, A., Seidel, T, ... Kasneci, G. (2023). ChatGPT for good? On opportunities and chal-
lenges of large language models for education. Learning and Individual Differences, 103, 102274
https://doi.org/10.1016/1.1indif.2023.102274

Koehler, M., & Mishra, P. (2009). What is technological pedagogical content knowledge (TPACK)? Contenpo-
rary Issues in Technology and Teacher Education, 9(1), 60-70.

Lai, C., Wang, Q., & Huang, X. (2022). The differential interplay of TPACK, teacher beliefs, school culture and
professional development with the nature of in-service EFL teachers’ technology adoption. British Journal of
Educational Technology, 53(5), 1389-1411. https://doi.org/10.1111/bjet.13200

22


https://doi.org/10.1007/s40593-025-00466-w
https://doi.org/10.1111/ejed.70008
https://doi.org/10.20368/1971-8829/1136172
https://doi.org/10.1177/1744987116674257
https://doi.org/10.24818/RMCI.2025.2.374
https://michaelfullan.ca/books/deep-learning-engage-the-world-change-the-world/
https://doi.org/10.1109/ICAPAI61893.2024.10541229
https://doi.org/10.1007/s40593-021-00239-1
https://doi.org/10.48550/arXiv.2311.05373
https://doi.org/10.1016/j.lindif.2023.102274
https://doi.org/10.1111/bjet.13200

Ugur

Luckin, R., Holmes, W., Griffiths, M., & Forcier, L. B. (2016). Intelligence unleashed: An argument for Al in education.
Pearson.

Mariam, G., Adil, L., & Zakaria, B. (2024). The integration of artificial intelligence (Al) into education systems
and its impact on the governance of higher education institutions. International Journal of Professional Business
Review, 9(12), €05176. https://doi.org/10.26668 /businessreview/2024.v9i12.5176

Mehdaoui, A. (2024). Unveiling barriers and challenges of Al technology integration in education: Assessing
teachers’ perceptions, readiness and anticipated resistance. Fuzurity Education, 4(4), 95-108.
https://doi.org/10.57125/FED.2024.12.25.06

Mills, V. L., & Harrison, C. (2020). Intentional professional learning design: Models, tools, and the synergies
they produce supporting teacher growth. Educational Assessment, 25(4), 331-354.
https://doi.org/10.1080/10627197.2020.1766961

Pedrosa Prats, E. (2025). Assessment of AL's impact on critical thinking in higher education: A systematic review of evalnation
methods |Graduate thesis, Facultad de Ciencias Humanas y Sociales, Universidad Pontificia Comillas].

Ramnani, S. (2024). Exploring ethical considerations of artificial intelligence in educational settings: An exami-
nation of bias, privacy, and accountability. International Journal of Novel Research and Development, 9(2), 2456-
4184.

Selwyn, N. (2019). Shonld robots replace teachers? Al and the future of education. Polity Press.

Sposato, M. (2025). Artificial intelligence in educational leadership: A comprehensive taxonomy and future di-
rections. International Journal of Educational Technology in Higher Education, 22, Article 20.
https://doi.org/10.1186/541239-025-00517-1

Tondeur, ., Van Braak, J., Ertmer, P. A., & Ottenbreit-Leftwich, A. (2017). Understanding the relationship be-
tween teachers’ pedagogical beliefs and technology use in education: A systematic review of qualitative evi-
dence. Educational Technology Research and Development, 65(3), 555-575. https://doi.org/10.1007 /s11423-016-
9481-2

Tripathi, T., Sharma, S. R., Singh, V., Bhargava, P., & Raj, C. (2025). Teaching and learning with Al: A qualita-
tive study on K-12 teachers’ use and engagement with artificial intelligence. Frontiers in Education, 10,
1651217. https://doi.org/10.3389 /feduc.2025.1651217

Trust, T., Carpenter, J., Heath, M., & Krutka, D. G. (2023). Towatd critical and ecological dispositions in tech-
nology decision making in teacher education. EdArXi. https://osf.io/preprints/edarxiv/4ecn? vl

Walter, Y. (2024). Embracing the future of artificial intelligence in the classroom: The relevance of Al literacy,
prompt engineering, and critical thinking in modern education. International Journal of Educational Technology
in Higher Education, 21, Article 15. https://doi.org/10.1186/s41239-024-00448-3

Williams-Lewis, A. K. (2025). Perceptions of educational stakebolders on teacher attrition, burnont, and job-related stressors:
A qualitative case study [Doctoral dissertation, National University].

Williamson, B., & Eynon, R. (2020). Historical threads, missing links, and future directions in Al in education.
Learning, Media and Technology, 45(3), 223-235. https://doi.org/10.1080/17439884.2020.1798995

23


https://doi.org/10.26668/businessreview/2024.v9i12.5176
https://doi.org/10.57125/FED.2024.12.25.06
https://doi.org/10.1080/10627197.2020.1766961
https://doi.org/10.1186/s41239-025-00517-1
https://doi.org/10.1007/s11423-016-9481-2
https://doi.org/10.1007/s11423-016-9481-2
https://doi.org/10.3389/feduc.2025.1651217
https://osf.io/preprints/edarxiv/4ecn2_v1
https://doi.org/10.1186/s41239-024-00448-3
https://doi.org/10.1080/17439884.2020.1798995

Beyond Tool Use

AUTHOR

Assistant Professor Dr Serap Ugur, serapsisman@anadolu.edu.tr,
0000-0002-4211-1396. Serap Ugur is internationally recognized for her

expertise in technological singularity and transhumanism. Ugur is inter-
ested in e-Learning, instructional design and content types, digital story-
telling, animation, game-based learning, gamification, VR, and metaverse,
human-computer interaction, artificial intelligence, and its derivatives.
Having previously worked as the Social Media Coordinator of the Open
Education System, Anadolu University Social Media Coordinator and
Anadolu University Corporate Communication Deputy Coordinator,
Ugur has also served as the Social Media Unit Manager, and worked as
the Deputy Coordmator of Open Education System Internship and Practice Courses and Coordina-
tor of Anadolu University Social Media and Digital Security Education, Research and Application
Center (SODIGEM). In 2021, she was selected as the only woman from Turkey in the “futurist” cat-
egory in the “The elite 50 exemplary women” special issue of the Career Beacon magazine. She
works as a Vice Manager in SODIGEM.

24


mailto:serapsisman@anadolu.edu.tr

	Beyond Tool Use: An Analysis of Prompt Literacy and Educators’ Readiness for Artificial Intelligence in Schools
	Abstract
	Introduction
	Literature Review
	AI in Education: From Tool Adoption to Pedagogical Integration
	Teachers’ and School Leaders’ Readiness for AI Integration
	Prompt Literacy as an Emerging Dimension of AI Competence
	Ethical, Organizational, and Workload Considerations in AI Adoption

	Theoretical Framework
	Pedagogical Technology Integration and AI Readiness
	Needs Analysis as a Foundation for AI-Oriented Professional Development
	Research Questions

	Method
	Research Design
	Population, Sampling, and Participants
	Recruitment and Data Collection Procedure
	Instrument development
	Operationalization of key variables

	Data Analysis
	Quantitative analysis
	Qualitative analysis
	Mixed-methods integration
	Ethical considerations


	Findings
	Quantitative Findings
	Participant characteristics

	AI Use Frequency and Self-Reported Competence
	Prompt Literacy Levels
	AI Tools and Application Areas
	Qualitative Findings: Thematic Analysis
	Narrative Integration of Themes
	Integration of Quantitative and Qualitative Findings
	Relationships Between Key Variables
	Relationship between professional experience and AI competence level
	Relationship between teaching branch and AI use
	Relationship between AI competence level and prompt writing literacy
	Integrative interpretation of relationship analyses
	Ordinal association between AI competence and prompt writing literacy
	Profile-based analysis of AI competence levels
	Integrative interpretation of extended analyses
	Descriptive comparison between teachers and school administrators


	Advanced
	Discussion
	From Widespread Access to Pedagogical Uncertainty
	Prompt Literacy as a Foundational Dimension of AI Readiness
	Experience, Disciplinary Context, and Contextual Constraints
	Ethical Concerns, Workload Pressures, and Institutional Readiness
	Theoretical Implications

	Implications for AI Professional Development, Practice, and Policy
	Implications for School Leadership and Policy

	Conclusion
	Limitations

	REFERENCES
	Author

