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Abstract. The use of artificial intelligence (AI) in mathematics teaching 
emphasizes the necessity for future educators to develop digital literacy 
(DL) and AI literacy (AIL). Despite increasing attention being paid to 
these competencies, little is known about how DL influences AIL among 
pre-service mathematics teachers. A descriptive correlational research 
design was used in this study to assess the levels of DL and AIL, explore 
their relationship, and profile participants based on gender and year 
level. Teachers (AILST)instruments, including the Digital Literacy Scale 
and AI Literacy Scale for Teachers (AILST), measured four AIL 
dimensions: perception, knowledge and skills, application and 
innovation, and ethics. Digital literacy was evaluated concurrently. The 
data were analyzed using IBM SPSS Statistics (version 21). Descriptive 
statistics (means and standard deviations) summarized overall literacy 
levels. To determine relationships, Pearson’s r was used to assess the 
correlation between digital and AI literacy, Spearman’s rho examined 
associations with year level, and the chi-square test explored the 
relationship between gender and literacy variables. Results showed that 
pre-service teachers had above-average competence of DL and AIL, with 
a moderate positive correlation between the two, indicating that greater 
digital fluency supports stronger AI-related competencies. However, 
notable gaps persist in applying AI for innovation and in critically 
evaluating AI-generated content. These findings indicate the need to 
integrate DL and AIL in teacher education programs to prepare aspiring 
mathematics educators for ethical, effective, and innovative AI use in 
classrooms, thereby contributing to research-informed instructional 
practices and responsive curriculum development. 
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1. Introduction  
Artificial intelligence (AI) integration into mathematics instruction is 
transforming traditional pedagogical practices. As educational tools evolve, 
from chalkboards to digital platforms such as Khan Academy, Mathway, and 
Wolfram Alpha, there is a growing demand for educators to acquire not only 
teaching expertise but also technological fluency. Digital literacy (DL) is the 
capacity to utilize, assess, and adapt digital technologies efficiently for purposes 
such as learning, communication, as well as solving problems (Falloon, 2020). AI 
literacy (AIL), on the other hand, is the capacity to understand, interact with, 
and responsibly apply AI technologies in various contexts (Long & Magerko, 
2020). These two literacies are interdependent: DL provides the foundational 
skills necessary to deal with digital environments, while AIL builds on these 
skills to engage with intelligent systems.  
  
As Chiu et al. (2024) note, DL is a prerequisite for AIL, particularly in education 
where understanding both the potential and ethical use of AI is critical for 
effective teaching. Research shows that educators with strong digital abilities are 
more innovative and efficient in using emerging technologies (Zhao et al., 2021). 
When combined, these literacies enable teachers to make informed decisions, 
integrate adaptive AI systems into instruction, and promote learner involvement 
and individualized instruction (Chiu et al., 2023; Huang et al., 2016). 
 
Though AI-enhanced technologies are increasingly being used in education, 
there remains a gap between expectations that future teachers are prepared to 
utilize AI responsibly and the current realities that many pre-service educators 
lack sufficient preparation in these literacies. While some studies focus on the 
significance of digital competence, few delve into how DL impacts AIL, 
particularly within the context of mathematics instruction. This disconnect 
demonstrates the importance of determining the correlation between DL and 
AIL in education preparation programs. 
 
The state of existing research highlights the global recognition of digital literacy 
as a critical skill for integrating AI in education. Lim (2023) found that digital 
literacy significantly influences pre-service teachers' perceptions of AI, while 
Mandal and Naskar (2021) noted its impact on using AI tools for personalized 
instruction in mathematics. However, existing literature has not sufficiently 
addressed how digital literacy supports the development of AIL, nor how these 
literacies collectively shape pre-service mathematics teachers’ readiness for AI-
enhanced teaching. This study responds to that gap by investigating their 
relationship across four domains: perception, knowledge and skills, application 
and innovation, and ethics. 
 
This study seeks to evaluate the levels of DL and AIL among aspiring 
mathematics educators and examine the correlation between these literacies as 
factors influencing their readiness for instruction. It specifically seeks to 
determine how digital fluency supports or constrains the development of AIL. 
The expected outcome is to generate evidence-based insights that can inform the 
redesign of teacher education curricula, particularly in terms of training in and 
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exposure to AI tools. These findings will also serve to guide educators, 
policymakers, and institutions in honing teachers to utilize AI effectively and 
responsibly in mathematics instruction. Specifically, this research answered the 
questions that follow:  
  

1. What is the distribution of respondents with respect to: 
1.1 Gender and 
1.2 Year level? 

 
2. What is the level of digital literacy among pre-service mathematics 

teachers? 
 

3. What is the level of AI literacy among pre-service mathematics teachers 
in terms of: 
3.1 AI perception. 
3.2 AI knowledge and skills. 
3.3 AI applications and innovation; and  
3.4 AI ethics? 

 
4. Is there a significant relationship between the profile of the respondents 

(gender and year level) and  
4.1 Level of digital literacy; and 
4.2 Level of AI literacy? 

 
5. Is there a significant relationship between digital literacy and AI literacy 

in terms of the following: 
5.1 Digital literacy and AI perception. 
5.2 Digital literacy and AI knowledge and skills. 
5.3 Digital literacy and AI applications and innovation; and  
5.4 Digital literacy and AI ethics? 

 
1.1 Research Hypotheses 
1. Relationship between DL and respondents’ profile 

Ho: There is no significant relationship between digital literacy and respondents’ 
profiles in terms of sex and year level.  
   Ha: There is a significant relationship between digital literacy and respondents’ 
profiles in terms of sex and year level.  
 

2. Relationship between AIL and respondents’ profile 
Ho: There is no significant relationship between AI literacy and respondents’ profiles 
in terms of sex and year level.  
  Ha: There is a significant relationship between AI literacy and respondents’ profiles 
in terms of sex and year level. 
 

3. Relationship between DL and AIL  
3.1 Ho: There is no significant relationship between digital literacy and AI 
perception. 
  Ha: There is a significant relationship between digital literacy and AI perception.  
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3.2 Ho: There is no significant relationship between digital literacy and AI 
knowledge and skills. 

Ha: There is a significant relationship between digital literacy and AI knowledge 
and skills. 

 
3.3 Ho: There is no significant relationship between digital literacy and AI 
applications and innovation. 

Ha: There is a significant relationship between digital literacy and AI 
applications and innovation. 

  
3.4 Ho: There is no significant relationship between digital literacy and AI ethics. 

Ha: There is a significant relationship between digital literacy and AI ethics.  
 

2. Literature Review  
2.1 Pre-service Teacher’s Artificial Intelligence Literacy (TAIL) Definition 
AI literacy (AIL), a vital competency for teachers, involves understanding AI 
concepts, applying AI-related skills, using AI effectively in education, and 
recognizing its ethical implications (Ayanwale et al., 2024). For pre-service 
teachers, strong AIL is essential for integrating AI into future classrooms. AIL is 
typically viewed from two perspectives: foundational and specialized literacy. 
Foundational literacy covers basic AI knowledge and critical engagement with 
AI as an academic aid (Ning et al., 2025). Kong et al. (2021) identified three 
foundational elements: understanding AI principles, using AI for assessment, 
and solving real-world problems. 
 
Specialized literacy, on the other hand, focuses on using AI in instruction. It 
involves mastering AI tools and strategies to develop teaching-learning 
processes, support diverse learners, and promote critical thinking (Ning et al., 
2025; Zhao et al., 2022). Overall, AIL comprises more than technical proficiency; 
it includes ethical awareness and critical thinking. By developing AIL, pre-
service teachers can build inclusive, innovative, and future-ready classrooms, 
equipping learners to adapt to an AI-enhanced environment.  
 
2.2 TAIL Paradigm 
As AI continues to influence education, developing future teachers’ capabilities 
to integrate AI tools with integrity and proficiency has become crucial. The 
Teachers AI Literacy (TAIL) Framework offers a comprehensive model for 
developing AI literacy, equipping future educators with both technical 
knowledge and ethical, pedagogical insights. 

 
A review of the literature reveals several globally recognized TAIL frameworks 
for AI literacy. Broad frameworks, such as those proposed by Long and Magerko 
(2020) and Touretzky (2019), outline key competencies. Long and Magerko 
(2020) focus on 17 competencies divided into five central queries: what AI is and 
how it works, as well as its uses. Touretzky’s (2019) Five Big Ideas emphasize 
hands-on experiences with AI to enhance practical understanding and skills. 
 
Three-dimensional and four-dimensional models are the main classifications 
into which TAIL frameworks fall, with the former being widely adopted in 
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research. For example, Kong and Zhang (2021) define AIL through cognitive, 
affective, and sociocultural dimensions, focusing on AI knowledge, collaboration 
using AI, and ethical implications. Similarly, Kim et al. (2021) emphasize the 
need for AI understanding, skills, and mindsets to critically apply AI’s societal 
impact. Kong et al. (2021) propose understanding AI basics, applying these 
concepts, and solving real-world problems using AI. Other scholars have 
contributed models that expand the scope of AI literacy. Sattelmaier and 
Pawlowski (2023) categorized competencies into basic, AI, and emerging 
competencies. Lorenz and Romeike (2023) introduced the AI-PACK model 
consisting of three areas that parallel Shulman’s pedagogical knowledge 
framework.  
 
In response to AI’s expanding role in education, some frameworks have evolved 
to include four or more dimensions. Wang et al. (2023) introduced the 
dimensions: knowledge, application, assessment, and ethics. Ng et al. (2021) 
structured a cognitive-level framework based on Bloom’s taxonomy, consisting 
of knowing, using, creating, and evaluating AI, while addressing ethical 
considerations. Carolus (2023) added dimensions such as AI self-efficacy, which 
emphasizes problem-solving abilities and a mindset of continuous learning, and 
AI self-competency, recognizing AI’s emotional influence. Ayanwale (2024) 
extended this structure into an eight-dimensional model, incorporating AI 
persuasion literacy, emotion regulation, and problem-solving. These extensions 
indicate the increasing difficulty of AI literacy and the importance of using 
diverse strategies in preparing teachers. 
 
Additionally, some frameworks, such as UNESCO’s AI Competency Framework 
for Teachers, organize AI literacy along two axes: horizontal and vertical. The 
former aligns with Bloom’s cognitive theory, covering stages from 
understanding to creation. The latter includes essential components comprising 
professional education in AI, core knowledge, student-oriented practices, and 
the application of AI tools and instructional strategies (Chiu et al., 2024). Pinski 
and Benlian (2023) proposed a five-dimensional model focusing on familiarity 
with AI technologies, human-AI interaction, understanding AI processes, hands-
on AI experience, and practical experience in AI system development. 
 
The most recent development is the TAIL model introduced by Ning et al. 
(2025), consisting of perception, knowledge and skills, applications and 
innovation, and ethics. AI perception includes perceived usefulness and ease of 
use, while the second includes teachers’ understanding of fundamental AI 
concepts and their ability to apply these in educational contexts. The third 
assesses the extent to which pre-service teachers can use AI tools creatively and 
effectively in the classroom. The last dimension is treated as a distinct 
dimension. The AI Literacy Scale for Teachers (AILST) developed alongside this 
model was validated through empirical studies. 
  
In conclusion, these advancements have driven the development of various AI 
literacy frameworks. Whether three-dimensional, four-dimensional, or beyond, 
these frameworks show the importance of a comprehensive strategy that 
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combines technical knowledge with ethical and pedagogical principles. 
Equipping future teachers with a well-rounded comprehension of AI through 
these validated frameworks will prepare them to utilize AI responsibly and 
ethically. 
 
2.2.1 AI Perception (AIP) 
Teachers' desire to utilize AI in teaching is greatly influenced by how they view 
technology (Teo et al., 2019; Yuan et al., 2023). If they believe AI is useful for 
enhancing teaching and learning, its adoption is more likely. However, if they 
perceive it as ineffective, its potential remains unutilized (Ning et al., 2022). 
 
The Technology Acceptance Model (TAM) (Davis, 1989) helps explain this 
relationship by focusing on two key components: perceived usefulness and 
perceived ease of use. The former concerns the idea that AI improves task 
performance, such as supporting teachers in their instructional duties (Zhang et 
al., 2023). On the other hand, the latter pertains to the perceived convenience 
with which educators believe they may effectively utilize AI (Abdullah et al., 
2016). If aspiring teachers view AI as valuable and simple to use, they are more 
inclined to apply it to the teaching-learning process which will improve student 
performance and encourage creativity. 
 
2.2.2 AI Knowledge and Skills (AIKS) 
Future educators must acquire AIKS to adapt to the evolving educational 
setting. A strong understanding of AI enables them to support student 
development and participate in meaningful conversations about the use of AI in 
teaching (Kim & Kwon, 2023; Ning et al., 2024). AI knowledge lays the 
foundation for incorporating AI into teaching, while AI skills are the technical 
proficiency needed to utilize resources such as ChatGPT, Mathway, and 
Microsoft Math Solver (Benvenuti, 2023). 
 
Teachers proficient in AI tools are more likely to embrace digital transformation, 
thereby improving instructional and administrative tasks (Huang, 2021). As 
Markauskaite (2022) emphasized, integrating digital technologies is vital for 
meeting educational standards and engaging in ongoing professional 
development. Hands-on experience with AI tools ensures educators remain 
receptive to the demands of 21st-century students. Therefore, assessing AI 
knowledge and skills is crucial for evaluating their readiness to incorporate AI in 
the teaching-learning process. 
 
2.2.3 AI Applications and Innovation (AIAI) 
AI has transformed teaching methods and enhanced learning experiences. AI 
applications involve using AI tools to improve lesson planning, instruction, and 
student evaluation (Carolus et al., 2023). This builds on teachers’ AI expertise 
and abilities, allowing them to incorporate these resources effectively into the 
instruction. 
 
AI innovation emphasizes the creative use of AI in classrooms, where educators 
integrate it into teaching strategies to promote student growth (Guan et al., 
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2020). Teachers must not only understand AI but also apply it to enhance 
teaching effectiveness. 
 
To do so, educators should design AI-driven activities that align with real-world 
classroom needs, such as personalizing instruction and differentiating learning 
tasks. Tools such as TutorAI and Perplexity can provide customized learning 
materials for more targeted instruction (Poquet & De Laat, 2021). Effective AI 
integration requires educators to embrace both functional and innovative 
aspects, creating dynamic, inclusive, and responsive learning environments. 
 
2.2.4 AI Ethics (AIE) 
AIE in education is crucial as AI becomes increasingly incorporated into 
teaching. Educators are responsible for promoting the ethical, equitable, and 
transparent use of AI, ensuring student data is protected and no harm is caused 
(Bleher & Braun, 2023). Risks including bias, unfairness, and data vulnerabilities 
which could emerge in the absence of defined ethical rules (Kousa & Niemi, 
2023). Educators must make informed choices on what, when, and how to use AI 
to ensure fair outcomes, guided by clear policies (Adams et al., 2023). They are 
obligated to select AI systems that prioritize fairness and prevent security 
threats (Bond et al., 2024). Ethical AI integration is a necessity, not a choice. For 
pre-service educators, understanding AI ethics is critical, as it will shape how 
they apply emerging technologies in classrooms and uphold professional 
standards throughout their careers. 
 
2.3 DL and AIL in Mathematics Education 
DL in mathematics teaching includes the strategic utilization of digital materials 
in utilizing, analyzing, creating, and communicating mathematical information 
(Geraniou & Jankvist, 2019). It includes technical skills, cognitive abilities such as 
problem-solving with digital tools, and socio-emotional competencies such as 
collaboration in digital environments (Ng, 2012). Tools such as GeoGebra, 
Desmos, and digital assessment platforms enhance math learning through 
visualization and interactivity (Viberg et al., 2023). For aspiring educators, DL is 
essential for delivering engaging instruction, supporting diverse learners, and 
navigating online and hybrid teaching environments (Cirneanu & Moldoveanu, 
2024; Haleem et al., 2022). Digitally literate teachers also model technological 
competence for students (Voogt et al., 2015). 
 
Moreover, AIL builds on digital literacy by equipping educators to interpret, 
assess, and ethically implement AI academically (Ng et al., 2021). In 
mathematics, this includes intelligent tutoring systems, AI-powered feedback, 
and data-driven personalization (Chen et al., 2020). AI-literate teachers can 
automate grading, pinpoint areas of improvement, and differentiate instruction 
to individual needs (Pane et al., 2017), while also promoting learners’ critical 
thinking and ethical awareness (Jarke & Breiter, 2019; Zawacki-Richter et al., 
2019). 
 
As Chiu et al. (2024) emphasize, DL serves as a foundation for building AIL. 
Research shows that teachers with strong digital skills are more innovative and 
effective (Zhao et al., 2021). Both literacies positively impact student 
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achievement when thoughtfully integrated (Hasibuan et al., 2024; VanLehn, 
2011). 
 
Despite these benefits, challenges persist limited access to tools, lack of training, 
and ethical challenges hinder effective implementation (Ertmer & Ottenbreit-
Leftwich, 2010; Howard et al., 2021). Addressing these requires targeted teacher 
preparation, ongoing support, and equitable access (Baker et al., 2016; Tondeur 
et al., 2017). Hence, equipping future mathematics educators with both digital 
and AI literacy is vital for creating responsive, inclusive, and future-ready 
learning environments. 
 

3. Methods 
This study examines DL and AIL levels among pre-service mathematics teachers 
using quantitative research. Descriptive statistics assesses literacy levels, while 
inferential statistics examines the correlations between digital and AI literacy. 
Data was collected through Google Forms for math teacher education students 
in Central Visayas. 
 
3.1 Research Design 
A descriptive correlational research design was used in determining the 
correlation between DL and AIL among pre-service mathematics teachers. This 
design was chosen because it allows for the natural observation of variables 
without manipulation, upholding the integrity of the educational setting and 
enabling the identification of context-specific insights relevant to teacher 
education. Respondents were profiled based on demographics such as gender 
and year level for a more focused analysis.  
 
Their digital and AI literacy levels were assessed as well. The study also 
investigated correlations between DL and the four dimensions of AIL: 
perception, knowledge and skills, applications and innovation, and ethics, 
providing a multidimensional analysis as reflected in the results (Sections 4.3.1 
to 4.3.4). By examining naturally occurring variables, this approach supports the 
development of evidence-based pedagogical strategies and curriculum 
improvements for technology-integrated instruction in mathematics education. 
 
3.2 Research Instrument 
To ensure data validity and reliability, this study adopted standardized survey 
items from previously validated instruments. The Digital Literacy Scale (Avinç 
& Doğan, 2024) consists of 20 items assessing digital content competencies, rated 
on a five-point Likert scale (Strongly disagree to Strongly agree). The AI Literacy 
Scale for Teachers (Ning et al., 2025), selected for its comprehensive coverage of 
AI literacy dimensions relevant to teacher education, contains 36 items across 
four dimensions: AIP (10 items), AIKS (10 items), AIAI (8 items), and AIE (8 
items), rated on a five-point applicability scale (Fully not applicable to Fully 
applicable). The choice of these instruments was based on their demonstrated 
validity in prior studies and their alignment with the competencies required for 
aspiring mathematics educators.  
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This study did not conduct an independent validation or pilot testing of the 
instruments. The validity and reliability of the instruments were assumed based 
on their prior use in the originally published research. The final instrument 
included four parts: informed consent, demographic information, digital 
literacy, and AI literacy, with subsections for each AI dimension. 
 
3.3 Research Sample and Respondents 
The study surveyed 117 aspiring mathematics educators enrolled in the Bachelor 
of Secondary Education major in Mathematics across Central Visayas. Purposive 
sampling was used to ensure that participants had exposure to technology-
integrated instruction and AI use in academic contexts. This approach was 
chosen to target individuals most likely to provide meaningful insights into 
digital and AI literacy within teacher education.  Respondents (n=117) were 
determined based on the total number of eligible learners available during the 
data collection period, ensuring representation from all academic year levels and 
maximizing the diversity of experiences captured. Demographic information 
(gender and year level) was collected to profile participants. Participation was 
voluntary, with informed consent obtained and ethical considerations strictly 
observed. 
 
3.4 Data Collection Procedure 
Google Forms served as the tool for data gathering which facilitated the 
transformation of the validated survey questionnaire into an accessible online 
format. The survey was made accessible to all qualified participants through 
both institutional outlets and social media platforms. Duplicate responses were 
not allowed, and participants were reminded of the study’s objectives, their 
voluntary participation, and their right to discontinue at any stage. Informed 
consent was provided digitally before respondents proceeded to the survey. 
Confidentiality and data security were maintained throughout the process, with 
all responses stored securely for analysis. 
 
3.5 Data Analysis 
Data analysis was conducted using IBM SPSS Statistics version 21. Descriptive 
statistics (means, standard deviations) summarized digital and AI literacy 
scores, providing an overview of participants’ competencies. Inferential statistics 
was used to investigate the correlation between variables: Pearson’s r correlation 
assessed the relationship between digital and AI literacy, Spearman’s rho 
explored associations with year level, and the chi-square test analysed the 
relationship between gender and literacy scores. These methods were chosen for 
their appropriateness in analysing the types of data collected and their ability to 
provide clear insights into both descriptive characteristics and key relationships 
within the sample. 
 

4. Results  
This section covers respondents' demographics, digital and AI literacy levels, 
relationships between profiles and literacy levels, and correlation between AIL 
and DL levels among pre-service math educators.  
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4.1 Respondents’ Demography 
Table 1 answers RQ1 by describing the distribution of respondents by gender 
and year level. It presents the demographics of 117 BSEd Mathematics pre-
service teachers from Central Visayas. Most respondents were female (99), with 
fewer males (18). In terms of year level, the majority were 4th-year students (43), 
followed by 1st-year (33), 2nd-year (25), and 3rd-year (16) students.  
 

Table 1: Respondents’ Demography 

Gender (n=117) 
Male 18 

Female 99 

Year level (n=117) 

1st year 33 

2nd year 25 

3rd year 16 

4th year 43 

 
4.2 DL among Pre-Service Math Teachers  
Table 2 shows the DL levels of pre-service mathematics teachers on 20 
statements. The total mean score is 4.03 with a standard deviation of 0.74, 
indicating agreement with the statements and low response variation. Several 
items, such as DL1 (M = 4.52), DL2 (M = 4.56), and DL4 (M = 4.61), received 
"Strongly agree," reflecting high levels of confidence in digital skills. Most items 
fell under "Agree," showing positive self-assessment. One item, DL7 (M = 3.43), 
received a "Neutral" response, indicating uncertainty in that area. Standard 
deviations ranged from 0.52 to 0.88, suggesting consistent responses with 
minimal variation. 

Table 2: Level of DL among pre-service math teachers 

Statement Mean SD 
Verbal 

Description 
Interpretation by Standard 

Deviation 

 DL1 4.52 0.52 
Strongly 

agree Low dispersion 

DL2 4.56 0.77 
Strongly 

agree Low dispersion 

DL3 4.37 0.65 Agree Low dispersion 

DL4 4.61 0.59 
Strongly 

agree Low dispersion 

DL5 4.20 0.73 Agree Low dispersion 

DL6 3.92 0.82 Agree Low dispersion 

DL7 3.43 0.71 Neutral Low dispersion 

DL8 3.80 0.71 Agree Low dispersion 

DL9 4.09 0.75 Agree Low dispersion 

DL10 3.88 0.76 Agree Low dispersion 

DL11 3.91 0.78 Agree Low dispersion 

DL12 3.87 0.75 Agree Low dispersion 

DL13 3.70 0.73 Agree Low dispersion 

DL14 3.97 0.86 Agree Low dispersion 

DL15 3.62 0.88 Agree Low dispersion 

DL16 4.33 0.77 Agree Low dispersion 

DL17 4.46 0.64 Agree Low dispersion 

DL18 4.24 0.76 Agree Low dispersion 



763 

 

http://ijlter.org/index.php/ijlter 

 
4.3 AIL level among Pre-Service Math Teachers  
4.3.1 Level of AI Perception Among Pre-Service Math Teachers  
Table 3 shows the perception of AI among future mathematics educators based 
on ten statements. The total mean score is 4.02, with a standard deviation of 0.69, 
indicating agreement with AI's applicability. Items AIP1 (M = 4.30), AIP2 (M = 
4.18), and AIP3 (M = 4.11) received higher scores, suggesting stronger 
agreement. Items AIP8 (M = 3.79) and AIP10 (M = 3.91) had slightly lower scores 
but still indicated AI's relevance. The standard deviations, ranging from 0.57 to 
0.79, reflect low dispersion, showing general consensus among participants on 
AI's applicability in their future teaching roles. 
 

Table 3: Level of AI perception among pre-service math teachers 

Statements Mean  SD 
Verbal 

Description 
Interpretation by Standard 

Deviation 

AIP1 4.30 0.71 Applicable Low dispersion 

AIP2 4.18 0.57 Applicable Low dispersion 

AIP3 4.11 0.61 Applicable Low dispersion 

AIP4 4.03 0.70 Applicable Low dispersion 

AIP5 4.15 0.70 Applicable Low dispersion 

AIP6 3.87 0.70 Applicable Low dispersion 

AIP7 3.85 0.75 Applicable Low dispersion 

AIP8 3.79 0.69 Applicable Low dispersion 

AIP9 4.05 0.69 Applicable Low dispersion 

AIP10 3.91 0.79 Applicable Low dispersion 

Average  4.02 0.69 Applicable Low dispersion 

 
4.3.2 Level of AI Knowledge and Skills among Pre-service Math Teachers  
Table 4 presents the level of AI knowledge and skills among aspiring 
mathematics educators on ten statements. The overall mean score is 4.00, with a 
standard deviation of 0.71, suggesting widespread approval of AI's applicability. 
Items AIKS3 (M = 4.03), AIKS4 (M = 4.13), and others receive higher scores, 
showing confidence in AI skills. Items AIKS1 (M = 3.75) and others have lower 
scores, indicating uncertainty in some areas. Standard deviations ranging from 
0.60 to 0.86 reflect consistent responses. While responses were generally 
consistent, the data shows higher levels of confidence in practical AI 
applications such as AIKS4 and AIKS8, and lower confidence in technical 
aspects such as AIKS1, indicating both strengths and areas for improvement in 
AIKS.  
 
In response to RQ3.2, the results demonstrate that aspiring educators show 
strong AI literacy across all four domains, with the highest confidence observed 
in AI perception. This suggests a positive disposition and familiarity with AI 
concepts relevant to their future teaching profession. 
 

 

DL19 3.61 0.85 Agree Low dispersion 

DL20 3.57 0.84 Agree Low dispersion 

Average 4.03 0.74 Agree Low dispersion 



764 

 

http://ijlter.org/index.php/ijlter 

 

Table 4: Level of AI knowledge and skills among pre-service math teachers 

Statements Mean SD 
Verbal 

Description 
Interpretation by Standard 

Deviation 

AIKS1 3.75 0.86 Neutral Low dispersion 

AIKS2 3.89 0.61 Neutral Low dispersion 

AIKS3 4.03 0.60 Applicable Low dispersion 

AIKS4 4.13 0.62 Applicable Low dispersion 

AIKS5 3.91 0.77 Neutral Low dispersion 

AIKS6 4.11 0.68 Applicable Low dispersion 

AIKS7 4.00 0.66 Applicable Low dispersion 

AIKS8 4.20 0.84 Applicable Low dispersion 

AIKS9 4.12 0.73 Applicable Low dispersion 

AIKS10 3.86 0.75 Neutral Low dispersion 

Average 4.00 0.71 Applicable Low dispersion 

 
4.3.3 AI Applications and Innovation among Pre-Service Math Teachers 
Table 5 shows the aspiring mathematics educators’ responses regarding AI 
applications and innovation. The total mean score is 3.83, with a standard 
deviation of 0.74, indicating "Neutral" perception and consistent responses. 
Items AIAI4 (M = 4.08), AIAI5 (M = 4.05), and others were rated "Applicable," 
showing acknowledgment of AI's relevance. AIAI2 (M = 3.63) and AIAI3 (M = 
3.80) receive "Neutral" ratings, indicating uncertainty. AIAI1 (M = 2.76) has the 
highest standard deviation (1.06), suggesting varied perceptions. Most other 
items have low standard deviations (0.65–0.75), indicating relatively consistent 
responses across participants.  
 
However, the presence of neutral ratings in AIAI2 and AIAI3, despite this 
consistency, suggests that pre-service teachers may share similar views that 
reflect limited knowledge or confidence. This highlights the need for further 
exposure and training, especially in applying AI tools effectively in educational 
contexts.  
 
In response to RQ3.3, this domain reveals that although aspiring teachers 
acknowledge the importance of AI in teaching, their application-oriented skills 
and confidence are still developing. The neutral perception suggests that AI 
integration in real-world teaching remains an area that requires support and 
further curriculum enhancement. 

 
 
 
 
 
 
 
 
 



765 

 

http://ijlter.org/index.php/ijlter 

Table 5: AI applications and innovation among pre-service math teachers 

Statements Mean  SD 
Verbal 

Description 

Interpretation by Standard 
Deviation 

AIAI1 2.76 1.06 Uncertain High dispersion 

AIAI2 3.63 0.69 Neutral Low dispersion 

AIAI3 3.80 0.75 Neutral Low dispersion 

AIAI4 4.08 0.65 Applicable Low dispersion 

AIAI5 4.05 0.67 Applicable Low dispersion 

AIAI6 4.16 0.69 Applicable Low dispersion 

AIAI7 4.03 0.71 Applicable Low dispersion 

AIAI8 4.12 0.69 Applicable Low dispersion 

Average 3.83 0.74 Neutral Low dispersion 

 
4.3.4 AI Ethics among Pre-Service Math Teachers 
Table 6 shows pre-service mathematics teachers' responses regarding AI ethics 
understanding. The total mean score is 4.08, with a standard deviation of 0.77, 
indicating consistent responses. Items AIE7 (M = 4.51) and AIE8 (M = 4.55) 
received the highest scores, showing strong recognition of AI ethics' relevance. 
Other items, such as AIE1 (M = 4.36) and AIE3 (M = 4.13), also reflected positive 
perceptions. AIE2 (M = 2.55) received an "Uncertain" rating with a high standard 
deviation (1.29), suggesting varied perceptions. Most items have low dispersion 
on standard deviations (0.58–0.79), indicating general agreement on the 
significance of AI ethics in future instructional practices. 
 
This addresses RQ2 by confirming that pre-service mathematics teachers 
demonstrate an overall high level of DL. This reflects their readiness to use 
digital tools in academic and professional settings. 
 

Table 6: Level of AI Ethics among pre-service math teachers 

Statement Mean SD 
Verbal 

Description 
Interpretation by Standard 

Deviation 

AIE1 4.36 0.69 Applicable Low dispersion 

AIE2 2.55 1.29 Uncertain High dispersion 

AIE3 4.13 0.79 Applicable Low dispersion 

AIE4 4.09 0.78 Applicable Low dispersion 

AIE5 4.20 0.71 Applicable Low dispersion 

AIE6 4.27 0.69 Applicable Low dispersion 

AIE7 4.51 0.64 Applicable Low dispersion 

AIE8 4.55 0.58 Applicable Low dispersion 

Average 4.08 0.77 Applicable Low dispersion 

 
4.4 Relationship Between DL and Respondents’ Profile  
Table 7 presents the response to RQ4.1 indicating the statistical results 
examining the correlation between gender and DL using the chi-square test, and 
between year level and DL using Spearman’s rho. The chi-square test yields a 
value of 38.563 with a p-value of 0.23. The p-value, greater than the significance 
level of 0.05, means that the null hypothesis is accepted, indicating no 
statistically significant association between gender and DL. Similarly, the 
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Spearman’s rho correlation between year level and DL is -0.101 with a p-value of 
0.278. This also exceeds the 0.05 level of significance, suggesting no significant 
relationship between a student’s year level and their digital literacy. These 
findings imply that DL levels are relatively uniform across different genders and 
academic levels. In other words, male and female respondents, whether in lower 
or higher year levels, demonstrate comparable levels of DL. This uniformity 
suggests that DL among aspiring math educators in the sample does not vary 
based on these demographic factors. 

 
4.5 Relationship Between AIL and Respondents’ Profile 
Table 8 shows the chi-square value (50.168) and p-value (0.387) for the 
relationship between gender and AIL among future math educators. The null 
hypothesis is accepted because there is no significant association, as indicated by 
the p-value falling above 0.05. Similarly, Spearman’s rho for year level and AIL 
is -0.172 with a p-value of 0.063, also above 0.05, showing no significant 
relationship.  
 
These results suggest that both gender and year level do not significantly 
influence AIL. Male and female pre-service teachers, regardless of academic 
year, share similar levels of AIL, indicating consistency in AIL across 
demographic groups within the sample. This implies a relatively uniform 
development of these competencies across demographic groups in the sample. 
 

Table 8: Relationship between AIL and the respondents' profile 

Level of Digital Literacy    

p-
valu
e 

Decision 
Rule Remarks 

Between genders  0.387 Accept Ho 
Not 
significant 

Between year levels p=-.172 0.063 Accept Ho 
Not 
significant 

 
4.6 Relationship Between DL and AIL among Pre-service Math Teachers  
In response to RQ5, Table 9 shows the correlation between DL and four 
dimensions of AIL. All relationships were statistically significant (p = 0.00), 
indicating strong associations. Digital Literacy and AI Perception as well as AI 
Ethics (r = 0.55) have a moderate positive correlation (r = 0.68), while the same 
applies to AI Knowledge and Skills (r = 0.61). However, DL moderately 
correlates with AI Applications and Innovation (r = 0.56). Since all p-values were 
below 0.05, the null hypothesis was rejected, confirming significant 

Table 7: Significant relationship between DL and the respondents' profile 

Digital Literacy Level    

p-
value Decision Rule Remarks 

Between genders  0.23 Accept Ho 
Not 
significant 

Between year levels p= -.101 0.278 Accept Ho 
Not 
significant 

     

𝑥2 = 50.168 

𝑥2 = 38.563 
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relationships. These findings suggest that as pre-service math teachers' DL 
increases, their competence in all aspects of AIL also improves. This emphasizes 
the foundational role of digital skills in enhancing AI understanding and 
capability, implying that strengthening digital literacy is a critical step toward 
developing well-rounded AI-literate educators in the mathematics field. 
 

Table 9: Significant relationship between DL and AIL among pre-service math 
teachers 

Digital Literacy and AI Literacy 
among Pre-Service Math 
Teachers r p-value 

Decision 
Rule Remarks 

DL and AI perception 0.68 0.00 Reject Ho Significant 
 
DL and AI knowledge and skills 0.61 0.00 Reject Ho Significant 
 
DL and application and 
innovation 0.56 0.00 Reject Ho Significant 
DL and AI ethics 0.55 0.00 Reject Ho Significant 

 
5. Discussion 
The study investigates the DL and AIL levels of future mathematics educators in 
Central Visayas and explores how these literacies interrelate within mathematics 
education. The results revealed that participants generally demonstrated above-
average DL, with most expressing strong confidence in foundational 
competencies such as basic operations, information literacy, and the use of 
educational digital tools. This consistency across year levels and gender suggests 
widespread use of digital literacy in education and successful integration of 
these skills into teacher education programs. The findings support prior studies 
demonstrating that aspiring teachers exhibit confidence in using educational 
tools and accessing information (Hatlevik et al., 2015; Tondeur et al., 2017). 
 
Examining the profile of respondents, the sample included pre-service 
mathematics teachers distributed across gender and year levels, with no 
significant differences in DL or AIL observed between these groups. This 
indicates that individual experiences and access to resources may influence 
literacy levels more than demographic factors such as gender or academic 
standing, a pattern supported by earlier studies (Jan 2018; Monteiro & Leite, 
2021; Park & Nam, 2014; Rafi et al., 2019; Yang, 2025).  
 
Regarding digital literacy, participants demonstrated strong competency in 
foundational skills in the utilization of educational digital technologies. The 
uniformity of these skills across gender and year level further supports the 
effective incorporation of digital literacy in teacher education. However, 
confidence declines when it comes to higher-order digital skills, particularly in 
critically evaluating technological applications. This gap points to the need for 
targeted interventions aimed at developing advanced digital competencies 
among pre-service teachers, consistent with findings by Spante et al. (2018).  
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In terms of AI literacy, aspiring mathematics educators show positive 
perceptions and confidence in basic AI tools such as ChatGPT and AI-based 
calculators, recognizing AI’s potential for personalized learning and pedagogical 
innovation (Kaswan et al., 2024; Sing et al., 2022). Nevertheless, confidence is 
notably lower in the areas of AI applications and innovation, suggesting limited 
hands-on experience and practical engagement with AI technologies.  
 
This shortfall may be attributed to institutional constraints and insufficient 
curricular integration of AI, which restrict opportunities for experiential learning 
and innovation in teaching practices (Lucas et al., 2025; Zawacki et al., 2019). 
Awareness of AI ethics was generally high, especially regarding fairness and 
transparency, but uncertainty remained around data privacy and academic 
integrity, reflecting broader concerns in AI ethics (Ayanwale et al., 2024).  
 
The study also found no significant relationships between respondents’ gender 
or year level and their digital or AI literacy levels, reinforcing the idea that 
demographic variables may be less influential than access to resources and 
individual experiences in shaping these literacies. Importantly, the statistical 
analysis revealed a significant positive correlation between DL and AIL across 
all dimensions—perception, knowledge and skills, applications and innovation, 
and ethics.  
 
This finding highlights the foundational role of digital literacy in enabling 
effective and ethical AI use among future mathematics teachers (Ilomäki et al., 
2016; Ng et al., 2023). Without a solid DL base, teachers may struggle to engage 
with AI beyond superficial levels, limiting their ability to innovate and integrate 
AI meaningfully into their teaching (Hur, 2025).   
 
From a pedagogical perspective, these findings suggest that embedding AI 
literacy into mathematics instruction should extend beyond curriculum content 
to include practical, hands-on experiences and ethical considerations. Teacher 
preparation programs should ensure the provision of hands-on experiences 
using AI tools in real-world teaching contexts to promote creativity, critical 
thinking, and ethical application. Institutional support is also crucial; issues 
involving limited technological availability and a limited emphasis on the 
current curriculum must be addressed to close the gap in AI application and 
innovation skills.  
 
Practically, educators can use the strong foundational digital skills of pre-service 
teachers as a springboard for integrating AI into mathematics teaching. 
Professional development programs should focus on enhancing advanced 
digital competencies and providing frameworks for ethical AI use, equipping 
teachers to handle the challenges of AI integration in education with ethical 
awareness. 
 
Comparing these findings with national and international literature confirms 
consistent patterns in DL and AIL among aspiring teachers, reinforcing the 
global relevance of integrating these literacies in teacher preparation (Hatlevik et 
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al., 2015; Kaswan et al., 2024; Sing et al., 2022; Tondeur et al., 2017). This study 
offers valuable insights to the academic community by highlighting the 
interplay between digital and AI literacies, thus, emphasizing the need for 
comprehensive, multidimensional approaches to literacy development in 
mathematics education.  
 
In conclusion, integrating digital and AI literacies is crucial for honing future 
mathematics educators to teach with creativity, responsibility, and confidence. 
Strengthening digital competence enhances AI literacy, enabling teachers to 
harness AI’s educational potential fully and ethically. 
 

6. Conclusion and Recommendations 
This study emphasizes the need to strengthen both DL and AIL among future 
mathematics teachers to equip them for AI-integrated classrooms. While 
participants demonstrate strong digital literacy and above-average AI literacy, 
particularly in perception, knowledge, skills, and ethics, a clear gap was 
observed in AI application and innovation. A moderate positive correlation 
between digital and AI literacy suggests that digital competence supports the 
development of AI capabilities. However, no significant correlation was found 
between literacy levels and demographic variables, indicating that training, 
exposure, and engagement are more critical than background characteristics. 
 
Given these findings, teacher education programs should embed structured AI 
literacy into the curriculum, combining technical training with ethical 
awareness, particularly on data privacy, fairness, and responsible use. Practical, 
skill-building experiences, such as engagement with AI-powered tools such as 
Mathway, Khan Academy, and Wolfram Alpha, can help bridge theory and 
practice.  
 
Strengthening digital literacy remains foundational, as it supports the effective 
use of AI in lesson planning, instruction, and assessment. Programs must 
prioritize experiential learning to boost confidence in AI integration, introduce 
these competencies early, and ensure equitable access to technologies. 
Continuous professional learning is essential, alongside the adoption of 
performance-based assessments to evaluate AI literacy growth and ensure 
meaningful learning outcomes. 
 

7. Limitations and Future Studies  
Despite offering valuable insights, this study is limited to 117 pre-service 
mathematics educators in Central Visayas. This narrows the scope of 
generalization of its findings to other disciplines, regions, and academic 
contexts. The use of self-reported data and the inclusion of only two 
demographic variables, gender and year level, further limit the depth of 
comparative analysis and raise concerns about overgeneralization. 
 
Future research should involve broader and more diverse samples across fields 
and locations, and incorporate additional variables such as type of institution, 
socioeconomic status, parental scaffolding, and access to technology. They may 
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also incorporate interviews or open-ended responses to enrich the findings and 
explore these aspects more deeply. Mixed methods or longitudinal approaches 
are also recommended to explore how digital and AI literacy evolve from initial 
training through early teaching practice. Examining institutional factors such as 
school culture, mentorship, and resource availability can deepen understanding 
and support targeted interventions in teacher education.  
 
Based on these limitations, teacher preparation programs should embed 
structured AI literacy within the curriculum, emphasizing not only technical 
skills but also ethical competencies through case-based discussions on data 
privacy, fairness, and responsible AI use. Practical exposure to AI-powered tools 
such as Mathway, Khan Academy, and Wolfram Alpha can bridge theoretical 
knowledge with classroom application. Strengthening digital literacy remains 
crucial, as it underpins effective AI integration in instruction and assessment.  
 
Institutions should support experiential learning opportunities, ensure equal 
access to technology, and promote ongoing professional improvement for 
educators. To ensure meaningful learning outcomes, performance-based 
assessments must be adopted to track AI literacy growth. Collectively, these 
strategies are vital to preparing competent, confident, and ethically grounded 
educators for AI-integrated teaching environments. 
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