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Abstract This study aimed to develop and validate a readiness scale designed to assess the preparedness of
Filipino mathematics teachers to teach Generation Alpha students, employing a mixed-method exploratory
sequential design. The qualitative phase utilized a descriptive phenomenological approach to explore Generation
Alpha students' perceptions of effective mathematics instruction. This exploration revealed three key themes:
Positive and Supportive Teacher-Student Relationship, Student-Centered Learning through Games and Innovative
Integration of Modern Technology, and Supportive and Non-Competitive Blended Learning Environment. Students
emphasized the importance of teachers being empathetic, approachable, and engaging while integrating advanced
technologies and fostering a supportive, non-competitive classroom. A 46-item readiness scale was developed based
on these qualitative findings. The scale underwent expert review, pre-testing, and validation through exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA). EFA, conducted on 250 responses, confirmed sample
adequacy (KMO = 0.900, Bartlett’s test: p < 0.05) and identified a two-factor structure explaining 52.0% of the
variance. The scale was refined to 31 items, with Factor 1, "Compassionate Learning Environment™ (22 items), and
Factor 2, "Engaging and Advanced Technology-Driven Teaching" (9 items). CFA, conducted on an independent
sample (N = 202), validated the structure, yielding strong fit indices (SRMR = 0.055, CFl = 0.976, RMSEA = 0.018,
¥2(461) = 433, p = 0.173). The validated scale provides a reliable tool for assessing Filipino mathematics teachers’
readiness for Generation Alpha students, highlighting the need for compassionate, engaging, and advanced
technology-driven teaching approaches.
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1. Introduction

The rapid advancement of technology, evolving student
needs, and the emphasis on 21st-century skills are
transforming education. Teachers must continuously adapt
to meet the expectations of Generation Alpha, born from
2010 onward, who are highly skilled in using digital tools
[1], prefer interactive learning, and seek instant access to
information [2]. These traits present both challenges and
opportunities, particularly in mathematics education.

In the Philippines, mathematics is a core subject aimed
at developing students' analytical and problem-solving
skills [3]. However, the readiness of math teachers to
engage Generation Alpha remains largely unexplored.
Many educators report difficulties in teaching this
generation, citing issues such as short attention spans [4],
low social skills [5], and over-reliance on digital
information [6]. Addressing these challenges requires
proactive planning rather than reactive measures [7].

This study aimed to develop and validate a scale to

assess the readiness of Filipino math teachers to teach
Generation Alpha. Just as students' preparedness is
evaluated before new lessons, teachers must also assess
their ability to effectively engage this generation. The
scale is based on students' perspectives on effective
teaching, including teacher personal qualities, teaching
methodologies, and the learning environment. Aligning
teaching strategies with students' values can enhance
learning outcomes and improve engagement [8].

1.1. Characteristics of Generation Alpha

Generation Alpha, born in 2010 and beyond, is the most
digitally connected generation in history. Growing up with
technology as a constant part of their lives, they use it for
learning, communication, and entertainment [9]. Their
early years saw the rise of platforms like Instagram and
the iPad, which have influenced their development [1].
The COVID-19 pandemic further highlighted their
reliance on digital tools for education and social
interaction [10].

Often called "screenagers” or

"digital natives,”
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Generation Alpha quickly adapts to new technology and
shows strong curiosity and creativity [11,12]. They are
also entrepreneurial, active on social media, and prefer
online shopping—habits shaped by their Generation X
and Y parents [13]. However, their frequent use of
gadgets raises concerns about reduced physical activity,
social isolation, and dependence on digital validation
[14]. Traits such as impulsiveness, risk-taking, and the
need for recognition highlight the importance of parental
guidance [15].

Despite their creativity and confidence, Generation
Alpha is sometimes seen as impatient, self-focused, and in
need of instant results. Some studies suggest they lack
qualities such as loyalty, compassion, and responsibility
[16,17]. They also tend to share personal information
more freely and challenge traditional social norms [18].
According to McCrindle [2], they are practical yet
materialistic, often preferring efficiency over effort and
struggling with attention spans.

In summary, while Generation Alpha is highly skilled
with technology and confident in their abilities, their
dependence on digital tools and individualistic mindset
present challenges. Understanding their behaviors and
values is essential to helping them develop into well-
rounded individuals in a digital world.

1.2. Educational Opportunities and
Challenges

Generation Alpha’s education is shaped by rapid
technological advancements, presenting both opportunities
and challenges. Raised by Millennial parents, they possess
strong tech skills, an entrepreneurial mindset, and a drive
to create their own career paths [7]. They are expected to
move away from traditional norms and achieve record-
high university graduation rates [2].

Schools are adapting by integrating online education,
advanced learning management systems, and global
research collaborations, aligning with Generation Alpha’s
interactive and accessible learning preferences [19,20].
However, challenges persist, including teachers' digital
skills, resistance to new teaching methods, and slow
institutional adaptation [7].

This generation is preparing for careers in emerging
fields such as big data, robotics, and cybersecurity,
requiring continuous upskilling and adaptability [21].
Universities play a crucial role in equipping them with the
necessary skills to navigate a technology-driven future.

Despite their technological strengths, Generation Alpha
faces social and behavioral challenges. Teachers report
difficulties in engaging them, with concerns over short
attention spans, lack of discipline, and social isolation
[15,22]. Some educators even describe them as difficult to
teach, leading to frustration and attrition [23,24].

Given these complexities, further research is essential
to understand their educational needs. While technology
offers immense potential, education systems must balance
digital integration with strategies to address social and
behavioral issues. With the right approach, Generation
Alpha can thrive and make meaningful contributions in an
evolving world.

1.3. Preparing Mathematics Teachers for
Generation Alpha

Generation Alpha's deep engagement with technology
is shaping their learning preferences, making Al
integration a key focus for modern mathematics
classrooms [1]. Researchers emphasize the role of robotics
[25], gamification [26], Al-supported teaching, and virtual
reality [27] in enhancing students' critical thinking and
problem-solving skills. However, challenges such as
infrastructure limitations [28], data privacy concerns [29],
and ethical considerations [9] must be addressed.

In the Philippines, digital literacy is hindered by limited
technology access, weak internet infrastructure, and
misinformation. Many students rely solely on smartphones
for online learning, further complicating their educational
experience [30]. Additionally, the country struggles with
widespread disinformation, which affects the effective
preparation of teachers for Generation Alpha [31].

Despite these obstacles, progress is evident. The
Philippine government is gradually integrating Al into
education through initiatives like the National Al
Roadmap and university collaborations [32]. Some
institutions are adopting smart campus technologies,
improving operational efficiency and personalized
learning environments [33]. These efforts align well with
Generation Alpha’s learning needs.

Beyond technology, addressing behavioral and social
challenges is equally vital. Teachers must create a
supportive learning environment, promote emotional
intelligence, and establish clear behavioral expectations
[34]. Since many students come from cognition-poor homes,
teachers play a crucial role in helping them develop
communication and emotional management skills [6].

Despite Generation Alpha’s rising influence, research
on math teachers’ readiness remains scarce. No existing
scale evaluates their preparedness to teach this digital-
native generation. This study aims to fill this gap by
developing and validating a scale to assess the readiness
of Filipino mathematics teachers, ensuring they are
equipped to navigate the challenges of teaching
Generation Alpha.

1.4. Research Questions

This study sought to address the following questions:

1. What key themes emerge from the perceptions of
Generation Alpha students regarding the most effective
mathematics instruction, focusing on teacher personal
qualities, teaching methodologies, and the learning
environment?

2. What teacher readiness scale can be developed based
on the emerging indicators?

3. Does the newly developed readiness
demonstrate acceptable reliability and validity?

By delving into these questions, the study aims to
contribute to the development of a validated assessment
tool that can help measure and enhance the readiness of
mathematics teachers in effectively teaching Generation
Alpha students.

scale
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2. Method

2.1 Research Design

This study used an exploratory sequential design, a
mixed-method approach that begins with qualitative data
collection and analysis, followed by quantitative data
collection and analysis [35]. In the qualitative phase, in-
depth interviews with Generation Alpha students were
conducted to explore their perceptions of effective
mathematics instruction, focusing on teacher personal
qualities, teaching methods, and the learning environment.
The qualitative data were analyzed wusing a
phenomenological approach, which seeks to understand
experiences from the participants' perspectives.

Based on the qualitative findings, a measurement scale
was developed to assess teachers’ readiness to teach
Generation Alpha. The scale was then tested through
quantitative  methods, including Item  Analysis,
Exploratory Factor Analysis (EFA), and Confirmatory
Factor Analysis (CFA), to validate the scale and ensure its
accuracy in assessing the necessary factors for teacher
preparedness.

2.2. Development Phase

The development phase of this study focused on
creating a scale based on qualitative findings. To ensure
diverse perspectives, maximum variation sampling was
used to select 15 Grade 9 Generation Alpha students from
two schools in Dipolog City, Zamboanga del Norte—one
public and one private school—during the 2023-2024
school year. The participants were chosen based on their
mathematics grades from the first and second grading
periods, ensuring a range of performance levels, from
"Outstanding™ to "Did Not Meet Expectations.” Interviews
continued until data saturation was reached.

The interview guide, which explored students'
perceptions of effective mathematics instruction, was
reviewed by the study adviser and validated by three
phenomenological experts to ensure its validity.
Interviews were conducted in the participants' most
comfortable language (Cebuano, English, or a
combination) to facilitate clear communication.

Items for the scale were generated using an inductive
method based on the qualitative data from the interviews.
The data were analyzed wusing a descriptive
phenomenological approach to identify key themes and
factors related to effective mathematics instruction. This
analysis followed Braun and Clarke’s thematic analysis
guidelines [36], ensuring rigorous data coding and
validation through member checking and peer debriefing.

For scale construction, Price's guidelines were followed
to ensure clarity and simplicity [37], with items
appropriate for students aged 11-13. A five-point Likert
scale was used for responses, ranging from "never true" to
"always true," ensuring accessibility and alignment with
the participants' cognitive level.

2.3. Validation Phase

The validation phase focused on assessing the quality
and psychometric properties of the scale developed in the

previous phase. Initially, the scale items were evaluated by
five experts in mathematics education to ensure content
relevance and appropriateness. These experts, all with
PhDs in Mathematics Education, reviewed the items for
clarity and relevance to the target population. They
provided feedback, categorizing items as “Accept,” “Reject,’
or “Modify”. This step was crucial for ensuring the items
accurately represented the factors being measured.

After expert evaluation, the next step was pre-testing
the scale. A group of ten 4th-year BSED Mathematics
students participated in cognitive interviews, a pre-testing
technique that helps refine questions by asking respondents
to articulate their thought processes. This process allowed
the researcher to clarify any questions and modify them to
align better with the study’s goals, ensuring that participants
understood the items correctly [38].

For the final validation phase, the developed scale was
administered to a large and representative sample to
evaluate its psychometric properties, including reliability
and validity. The target population consisted of 4th-year
BSED Mathematics students and unemployed BSED
Mathematics graduates, individuals preparing to teach
Generation Alpha students. The survey initially targeted
participants in Zamboanga del Norte, but when the sample
size was insufficient for statistical analysis, the researcher
extended the recruitment process across the Philippines
using social media platforms, successfully reaching over
400 respondents from more than 100 colleges and
universities across Luzon, Visayas, and Mindanao. In total,
508 qualified respondents participated in the survey.

To validate the underlying factors of the scale,
Exploratory Factor Analysis (EFA) was conducted. EFA is
a statistical method used to identify the core dimensions of
a scale by grouping related items into meaningful factors
[39]. Following EFA, Confirmatory Factor Analysis (CFA)
was performed to confirm the factor structure derived
from the EFA results. CFA tests the hypothesized
relationships between the observed variables and their
underlying constructs, ensuring that the scale accurately
measures the readiness of mathematics teachers to teach
Generation Alpha students [40].

3. Results and Discussions

3.1. Qualitative Exploration of Generation
Alpha Students' Perceptions Regarding
the Most Effective Mathematics
Instruction

The study employed a descriptive phenomenological
approach and thematic analysis to explore Generation
Alpha students' perceptions of the most effective
mathematics instruction. This analysis uncovered three
key themes, as shown in Table 1: Positive and Supportive
Teacher-Student Relationship, Student-Centered Learning
through Games and Innovative Integration of Modern
Technology, and Supportive and Non-Competitive
Blended Learning Environment.

Main Theme 1: Positive and Supportive Teacher-Student
Relationship
This main theme highlights the significance of fostering
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a positive and emotionally supportive learning
environment for Generation Alpha students, who, as
digital natives, thrive in interactive and engaging
classrooms. Research underscores that teachers who create
a welcoming atmosphere significantly impact students’
motivation and perceptions of mathematics. One
participant noted, “The best math teacher finds joy in
teaching, as this attracts students to love the subject
despite its difficulty.”” Another emphasized the importance
of a teacher’s demeanor: ““A math teacher becomes more
effective if he/she wears a happy and enthusiastic
expression during classes.” These insights illustrate how a
supportive teacher-student relationship shapes students'
attitudes toward learning.

Table 1. Thematic table

Main Themes Subthemes: codes
Positive Disposition and Interaction with
Students
(i) Joy in Teaching
(ii) Approachable, Friendly, and Gentle
(iii) Use of Humor to Reduce Stress
(iv) Warm and Inviting Expression
Positive and (v) Fun and Engaging Teaching Style
Supportive Supportive and Understanding Approach
Teacher-Student (i) Empathetic
Relationship (if) Empowering Affirmation

(iii) Encouraging
(iv) Understanding and Patient
(v) Compassionate and Respectful Discipline
(vi) Persistent Support for Learning
(vii) Gentle and Respectful Communication
(viii) Responsible Classroom Presence

Student-Centered Differentiated Learning
(i) Engaging Examples with Personalized
Examples
(ii) Learning Readiness Awareness
(iii) Empowering Students with Personalized
Solutions
(iv) Differentiated Learning Support
Use of Al and Innovative Technology in

Student-Centered
Learning through

Games and Learning
Innovative (i) Technology and Al-Assisted Learning
Integration of (i) Use of Digital Visual Aids
Modern (iii) Online Lecture Accessibility
Technology (iv) State-of-the-Art Educational Technology

Contextualized and Simplified Step by Step
Learning
(i) Use of Real-World Examples
(ii) Focus on Lectures over Assessments
(iii) Learning Step by Step
Gamification in Teaching

Inclusive and Supportive Atmosphere
(i) Creating an Optimistic Atmosphere
(ii) Safe Space for Student Voices
(iii) Positive Connection with Teacher
(iv) Encouraging Peer Mentorship
Feedback and Motivation
(i) Consistent Teacher Feedback
(ii) Opportunity for High Grades
(iii) Rewarding Academic Progress
Non-competitive Environment
(i) Non-Competitive Learning Environment
(i) Relaxed Learning Atmosphere
Preference for Blended Learning
Environment and Targeted Collaboration
(i) Preference for Blended Learning, Face-to-
Face Lectures and Online Assessments
(ii) Targeted Collaboration with Committed
Peers

Supportive and
Non-Competitive
Blended Learning

Environment

This theme is divided into two key subthemes: (1)
Positive Disposition and Interaction with Students and (2)

Supportive and Understanding Approach. The first
subtheme highlights the impact of teachers who integrate
enthusiasm, humor, and warmth into their instruction,
aligning with Generation Alpha’s preference for dynamic
and engaging classrooms. Studies [41,42,43] suggest that
a joyful and stimulating classroom enhances student
motivation, while humor serves as an effective tool for
reducing stress and making complex mathematical
concepts more accessible.

Complementing this, the second subtheme emphasizes
the importance of patience, empathy, and personalized
support. Generation Alpha students, who are particularly
responsive to immediate feedback and encouragement,
benefit from teachers who acknowledge their efforts and
struggles. One participant shared, “When | was in Grade 6,
I learned to love math because my teacher used to call me
‘our future engineer.” This made me feel that my dream of
becoming an engineer was possible and motivated me to
love math even more.” Such affirmations contribute to
building students’ confidence and sustaining their
engagement in mathematics. Research [44,45,46] supports
the notion that teachers who demonstrate care and
consistency create an environment where students feel
valued and motivated to succeed.

In summary, fostering a positive and supportive
classroom environment is essential for enhancing both
students’ mathematical performance and overall learning
experience. For  Generation  Alpha—who value
engagement and emotional connection—meaningful
teacher-student relationships make math more accessible,
enjoyable, and inspiring.

Main Theme 2: Student-Centered Learning through
Games and Innovative Integration of Modern
Technology

This main theme highlights the importance of engaging,
creative, and technologically enhanced teaching methods
to meet the unique learning needs of Generation Alpha
students. The findings are categorized into four subthemes:
(1) Student-Centered Differentiated Learning, (2) Use of
Al and Innovative Technology in Learning, (3)
Contextualized and Simplified Step-by-Step Learning, and
(4) Gamification in Teaching.

The first subtheme emphasizes the need for creative and
flexible teaching approaches to sustain student
engagement and prevent disengagement. Participants
highlighted the importance of ensuring students fully
grasp a lesson before moving forward. Personalized
instruction, tailored to individual learning needs, was seen
as crucial for enhancing comprehension and retention.
One participant noted, “The effective math teacher
ensures that students understand and have a good
comprehension of the current lesson before proceeding to
the next one.” This aligns with research by Deyo et al. [47]
and Prakash [48], which stress that student preparedness is
fundamental to academic success. Similarly, lvory [49]
underscores the role of differentiated instruction in
fostering inclusivity and engagement, ultimately
improving educational outcomes.

Building on this, the second subtheme highlights the
integration of advanced digital tools, such as artificial
intelligence, online resources, and visual aids, to enhance
mathematics instruction. Participants expressed a strong
preference for incorporating state-of-the-art technologies,
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to create an interactive learning experience aligned with
the expectations of digital-native students. One student
shared, “We should be allowed and taught how to use
math applications and Artificial Intelligence (Al) because
it helps us solve math problems.” This perspective is
reinforced by Winter [50] and Chen et al. [51], who
emphasize the transformative impact of Al and technology
on student learning.

Complementing the use of technology, the third
subtheme focuses on the importance of simplifying
mathematical concepts through a structured, step-by-step
approach. Participants emphasized that breaking down
complex topics into manageable steps, along with
incorporating real-world applications, makes math more
accessible and meaningful. This method ensures that all
students, regardless of their learning pace, can develop a
strong conceptual understanding. Research by Arranz [52]
supports this view, indicating that simplifying math
concepts and linking them to real-life scenarios enhances
engagement and comprehension. Additionally, Goulet-
Lyle et al. [53] advocate for structured, sequential teaching
to improve mastery and performance.

Finally, the fourth subtheme highlights the role of
gamification in maintaining student interest and making
mathematics a more engaging and enjoyable experience.
Participants noted that integrating games into lessons
helps transform math from a traditionally challenging
subject into an interactive and rewarding learning
experience. As one participant explained, “For me, it's
about games. | know math is different from the P.E. subject,
but it's really effective to have math-related games during
classes.” Research by Kim & Castelli [54] and Klock et al.
[55] supports this claim, showing that gamification
enhances motivation and improves learning outcomes.

Overall, these four interrelated subthemes demonstrate
that a combination of differentiated instruction,
technology integration, structured teaching methods, and
gamification fosters a dynamic and engaging learning
environment tailored to the needs of Generation Alpha
students. By adopting these innovative strategies,
educators can enhance student comprehension, motivation,
and long-term success in mathematics.

Main Theme 3: Supportive and Non-Competitive
Blended Learning Environment

This main theme highlights the importance of creating a
classroom where Generation Alpha students feel safe,
supported, and motivated. It consists of four interrelated
subthemes: (1) Inclusive and Supportive Atmosphere, (2)
Feedback and Motivation, (3) Non-Competitive
Environment, and (4) Preference for Blended Learning
and Targeted Collaboration.

The first subtheme underscores the importance of a safe,
inclusive classroom where students feel comfortable
expressing their thoughts. Participants emphasized that
positive teacher-student relationships and peer mentorship
foster confidence and engagement in mathematics.
Research by Holley and Steiner [56] shows that
supportive teachers who handle classroom dynamics well
create a secure learning space, while Knowles and Parsons
[57] highlight the positive impact of peer mentoring. One
participant noted, “The best math teacher creates a
positive vibe with students, allowing them to feel
comfortable during classes.”

Building on this, the second subtheme highlights the
role of feedback and motivation. Participants emphasized
that regular feedback and encouragement inspire
confidence and help students recognize their potential. Al-
Halwachi [58] supports this, stating that constructive
feedback helps students track progress and set realistic
goals, while Tala [59] emphasizes that recognizing
academic achievements boosts self-esteem and encourages
effort. One participant shared, “I had a math teacher in
Grade 6 who would consistently give me feedback and say,
“You can do it, you have so much potential in you, you just
have to work harder!” This truly boosted my self-esteem.”

Closely related, the third subtheme focuses on reducing
competition in learning. Participants felt that excessive
academic competition creates unnecessary pressure and
distracts from actual learning. MindSage [60] found that
unhealthy competition leads students to prioritize grades
over understanding, while Watson [61] warns that academic
pressure can negatively affect mental health. A participant
shared, “An effective environment doesnt involve
competition among students, especially regarding grades,
because | have competitive classmates who bully others.”

The final subtheme explores students’ preference for
blended learning and targeted collaboration. Participants
favored a mix of face-to-face instruction and online
assessments, as well as forming smaller study groups with
dedicated peers. Research [62,63] highlights the
effectiveness of blended learning. One participant noted,
“Collaboration only works well when everyone in the
group is willing to participate and meet deadlines.”

By fostering inclusivity, providing constructive
feedback, minimizing competition, and embracing
blended learning, educators can create a dynamic and
supportive environment that enhances the academic
success of Generation Alpha students.

3.2. Emergent Scale Assessing the Readiness
of Filipino Math Teachers to Teach
Generation Alpha

The qualitative exploration of Generation Alpha
students’ perceptions of effective mathematics instruction
informed the development of a 46-item scale designed to
assess the readiness of Filipino mathematics teachers to
teach this new generation of learners. The scale items
were systematically derived from narratives and codes
identified through qualitative analysis, with the emergent
themes serving as the foundational factors.

Anchored in the perspectives of Generation Alpha
students, the readiness scale provides a structured
framework for evaluating the preparedness of mathematics
teachers. Beyond assessment, it serves as a diagnostic tool,
identifying areas requiring further development and
professional support. However, while the scale is
grounded in qualitative findings, it requires rigorous
validation through empirical testing to establish its
reliability and validity.

3.3. Validation of the Readiness Scale

The validation of the readiness scale followed a
rigorous process, including expert evaluation, pre-testing,
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and statistical validation through Exploratory Factor
Analysis (EFA) and Confirmatory Factor Analysis (CFA).

The initial 46-item scale underwent expert review for
content validity. Five mathematics education specialists,
each holding a PhD and experienced in scale validation,
evaluated the items for clarity and relevance. While no
items were removed, two were modified for improved
clarity. Pre-testing was conducted with ten fourth-year
BSED Mathematics students via Zoom, ensuring the
comprehensibility and applicability of the items. Feedback
confirmed the scale's clarity and relevance, warranting its
advancement to statistical validation.

EFA was conducted following data screening protocols,
including checks for outliers, sample adequacy, and
multicollinearity. The dataset of 250 responses met the
required sample size threshold, with no missing data,
ensuring robust factor extraction. The Kaiser-Meyer-Olkin
(KMO) test yielded a value of 0.900, affirming sampling
adequacy [64], while Bartlett’s test of sphericity was
significant (p < 0.05), validating the suitability for factor
analysis [65].

Table 2. Eigenvalues and % Variance of the 2-Factor Readiness Scale

4. Conclusion and Recommendation

Table 4. The Validated Readiness Scale Assessing the Preparedness
of Filipino Mathematics Teachers for Generation Alpha

Directions: Please rate the following statements using the scale below:
5 Always true in my case.

4 Often or usually true in my case.

3 Sometimes true in my case.

2 Rarely or often never true in my case.

1 Never true in my case.

Factor 1: Compassionate Learning Environment

1. I encourage my students to embrace challenges and grow from
them.

2. | enforce discipline among my students with respect and empathy.

3. I prioritize attending all of my classes to be there for my students.

4. | promote an open and inclusive classroom culture where students
feel empowered to share their viewpoints and emotions.

5. | present my students with opportunities to perform well and
achieve high grades.

6. | strive to maintain a positive connection with my students.

7. 1 walk my students through problem-solving with step-by-step
guidance.

8. | promote an atmosphere where students support each other
instead of fostering competition over grades.

9. | use empowering affirmations to uplift my students.

10. | am approachable to my students.

Factor Eigenvalue % of Variance Cumulative %
1 12.81 41.33 41.3
2 3.30 10.64 52.0

11. | repeatedly go over the lessons until my students understand
them completely.

Principal Component Analysis (PCA) with direct
oblimin rotation was used to determine the factor structure.
Parallel Analysis guided factor retention, and a factor
loading threshold of >0.40 was applied [66]. The iterative
refinement process led to the elimination of 15 items,
resulting in a 31-item scale with a two-factor solution that
explains 52.0% of the variance as shown in Table 2,
indicating an acceptable model [67]. Factor 1, labeled
"Compassionate Learning Environment," encapsulated 22
items emphasizing inclusivity, student support, and
emotional sensitivity. Factor 2, "Engaging and Advanced
Technology-Driven Teaching,” comprised nine items
focusing on integrating modern technology to enhance
learning engagement.

CFA was conducted on an independent dataset (N = 202)
to validate the EFA-derived structure. The sample met the
recommended size, with no missing data. To ensure
stability, a separate EFA was performed on this dataset,
reaffirming the two-factor structure. Covariance-Based
Structural Equation Modeling (CB-SEM) was employed
to evaluate convergent and discriminant validity,
confirming the construct validity of the 31-item scale. The
results demonstrated strong factor loadings and alignment
with theoretical expectations, substantiating the readiness
scale presented in Table 4 as a valid and reliable measure
for assessing Filipino mathematics teachers’ preparedness
for Generation Alpha students. Table 3 presents the fit
indices that measured the overall fit of the 2-factor
readiness scale.

Table 3. Fit Measures of the 2-Factor Readiness Scale

12. 1 assign tasks to students only after ensuring that they have fully
understood the lesson.

13. | communicate with my students gently and with respect.

14. | cultivate a classroom environment where students support each
other by encouraging advanced students to mentor peers facing
challenges.

15. 1 am understanding and patient when supporting students who
find the lessons challenging.

16. | make efforts to prevent students from feeling pressured in my
classroom.

17. | foster an optimistic atmosphere with my students to ensure
they don’t give up when they struggle to learn complex math
lessons.

18. 1 am committed to ensuring that no student is left behind.

19. | am sensitive to my students’ emotions.

20. | provide students with simplified explanations to help them
better understand complex lessons.

21. I put on a warm and inviting expression for my students while in
class.

22. | make certain that students consistently get feedback from me
about their class performance.

Factor 2: Engaging and Advanced-Technology Driven Teaching

1. I am up-to-date with the modern approaches to teaching math,
including the use of math apps and Al tools.

2. | have recorded lectures available online so my students can
access them anytime.

3. I make my teaching style enjoyable and engaging for students.

4. | prefer a blended learning approach for my students.

5. I incorporate math apps and Al tools into my teaching strategies
to enhance my students’ comprehension of the lessons.

6. I work at a school where students benefit from advanced
educational technology resources.

7. 1 use real-life situations to help students understand the lesson’s
relevance and stimulate their curiosity.

8. 1 am knowledgeable about the latest methods of teaching math
using games.

9. I incorporate games into my teaching strategies to stimulate
students’ interest.

Chi-Square Statistic

SRMR CFI RMSEA X2 df p

0.055 0.976 0.018 461 433 0.173

The study’s exploration of Generation Alpha students'
perceptions of effective mathematics instruction and the
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subsequent development and validation of a readiness
scale for Filipino mathematics teachers have provided
valuable insights. The qualitative phase emphasized the
importance of fostering a positive and supportive teacher-
student relationship, implementing student-centered
learning through innovative use of technology and games,
and creating a supportive, non-competitive blended
learning environment. These findings highlight the
necessity for teachers to adopt a compassionate and
engaging approach to teaching mathematics, integrating
modern technologies to accommodate the unique learning
preferences of Generation Alpha students.

The quantitative phase resulted in the development of a
robust 31-item readiness scale, validated through rigorous
statistical analyses. This scale comprises two primary
factors—Compassionate  Learning Environment and
Engaging and Advanced Technology-Driven Teaching—
providing a comprehensive measure of the readiness of
Filipino mathematics teachers to effectively teach
Generation Alpha students. The validation process
confirmed the scale’s reliability and validity, establishing
it as a valuable tool for identifying areas where teachers
may require further development and support.

Based on the findings, future research should focus on
assessing the long-term effectiveness of the readiness
scale and its impact on student outcomes through
longitudinal studies. Additionally, exploring the scalability
of the readiness scale across different educational contexts
and subject areas would further validate its applicability.
Investigating other factors that influence teacher readiness,
such as cultural differences and socio-economic contexts,
would also contribute to a more comprehensive
understanding of effective mathematics instruction for
Generation Alpha. Overall, this study provides significant
contributions to the field and offers practical solutions for
enhancing teacher readiness in an evolving educational
landscape.
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