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ABSTRACT This study assessed the readiness of 203 pre-service teachers (PSTs) from the College of Education of Isabela
State University to implement 21* century instructional practices. Using a descriptive-comparative research design, data
were collected through a validated 50-item instrument completed by PSTs and their cooperating teachers (CTs). The study
examined readiness across creativity, critical thinking, information, media, and technology skills (IMTS), communication,
and collaboration, and analysed differences based on sex, academic program, and assessment source. Findings revealed that
male PSTs reported higher readiness in creativity, critical thinking, and technology integration. Variations were also
observed across academic programs, with technology- and performance-oriented programs demonstrating greater
preparedness. CTs consistently rated PSTs higher than PSTs rated themselves, indicating a perceptual gap between
perceived and observed competencies. The study concludes that curriculum-aligned experiential learning, mentorship, and
reflective practice are essential for enhancing PSTs’ readiness to effectively implement 21% century instructional practices.

INTRODUCTION

The demands of 21* century education contin-
ue to reshape how teacher education programs
prepare future educators for real-world classroom
challenges. In this evolving landscape, teachers
are expected not only to master pedagogical theo-
ries but also to demonstrate competence in cre-
ativity, collaboration, communication, critical think-
ing, and digital literacy. These skills enable them to
facilitate meaningful learning experiences in diverse
and technology-enhanced environments.

In the Philippine context, Jaca and Castafieda
(2025) found that pre-service teachers with strong
collaboration, communication, and creativity skills
tend to be more confident and effective during prac-
tice teaching. Their study underscores that these
competencies serve as strong predictors of instruc-
tional readiness and classroom adaptability. Build-
ing on this evidence, the present study extends
the scope of inquiry by including critical thinking
and information, media, and technology skills
(IMTS) as integral dimensions of 21* century in-
structional competence.

Globally, scholars emphasise that the role of
teachers has evolved from being transmitters of
knowledge to facilitators of learning who help stu-
dents construct and apply knowledge in authentic
contexts (Cem and Aydin 2025; Fitrah et al. 2025;

Osorio Vanegas et al. 2025). To succeed in this
role, teachers must be able to integrate technolo-
gy effectively and design learning experiences that
promote inquiry, creativity, and collaboration.
Moreover, they must possess the ability to organ-
ise knowledge, skills, and values within dynamic
and digitally mediated environments (Majeed 2025;
Yang and Du 2024).

The Organisation for Economic Co-operation
and Development (OECD 2025) further highlights
the importance of equipping teachers with holistic
competencies like spanning disciplinary expertise,
assessment literacy, digital proficiency, and glo-
bal consciousness. These competencies allow
teachers to transform information into meaningful
knowledge, foster critical and creative thinking,
and guide learners toward ethical and collaborative
engagement in a complex world.

‘Within this context, the framework of the Part-
nership for 21* Century Learning (P21 2007) iden-
tifies five essential domains, that is, Creativity,
Critical Thinking, Communication, Collaboration,
and Information, Media and Technology Skills
(IMTS), as foundations for 21* century education.
Teacher Education Institutions (TEIs) play a piv-
otal role in developing these competencies among
pre-service teachers (Bihasa et al. 2024; Carvajal
et al. 2025; Olvido et al. 2024). At Isabela State
University (ISU), the College of Education is com-
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mitted to preparing globally competent, future-
ready teachers capable of addressing the demands
of modern classrooms.

Assessing pre-service teachers’ readiness in
applying 21* century instructional practices pro-
vide valuable insights for improving teacher prep-
aration programs. By incorporating both self-as-
sessment and cooperating teachers’ evaluations,
this study aims to offer a comprehensive under-
standing of how pre-service teachers are prepared
to meet contemporary educational standards and
classroom realities as national curricula need to
change drastically to comply with the competences
needed for the 21* century.

Review of Related Literature

The evolving demands of 21* century educa-
tion have intensified the need for teachers capable
of integrating creativity, critical thinking, collabo-
ration, communication, and digital literacy into
classroom practice (Bwembya et al. 2024; Haryaka
etal. 2025; Khoso et al. 2025). These competencies
are essential not only for knowledge transmission
but also for cultivating learners’ problem-solving
abilities, innovation, and lifelong learning capacity.

Creativity and Critical Thinking

Creativity in teaching involves designing learn-
ing environments that foster innovation, flexible
thinking, and student engagement. Simon and Nis-
sim (2025) emphasise that instruction promoting
creativity motivates learners and enhances their
capacity to generate novel ideas, particularly in
inquiry-driven and project-based contexts. Com-
plementing creativity, critical thinking equips teach-
ers to guide students in evaluating evidence, con-
structing reasoned judgments, and applying con-
cepts to authentic situations (Tam and Tien 2024).
Together, these competencies support higher-order
thinking and enable educators to adapt instruction
to meet diverse classroom needs.

However, as Kenett (2025) caution, high cre-
ative thinking does not automatically ensure ef-
fective problem-solving. This study of pre-service
teachers (PSTs) revealed that while participants
scored highly on fluency, flexibility, and elabora-
tion, their performance in statistics problem-solv-
ing remained low. This finding underscores the
necessity of integrating structured, problem-solv-
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ing experiences within teacher education to ensure
creative skills translate into practical instructional
effectiveness.

Information, Media and Technology Skills IMTS)

Digital literacy has become a cornerstone of
contemporary teaching. Beyond tool usage, teach-
ers must employ technology to facilitate collabo-
ration, exploration, and content creation (Mahmud
etal. 2025; Nancy 2024). The OECD (2025) empha-
sises that digital proficiency and data literacy are
essential traits of future-ready educators. Recent
systematic reviews highlight that readiness in ed-
ucational technology encompasses technical,
pedagogical, communicative, and ethical competencies
(Osorio/ Vanegas et al. 2025).

In the Philippine context, teacher education
programs increasingly equip PSTs with techno-
logical skills. Shen et al. (2025) found that PSTs
exhibit strong self-efficacy in computer use, online
communication, and self-directed learning. Simi-
larly, Getenet et al. (2024) reported that Filipino PSTs
frequently use technology in classroom tasks,
though challenges remain in practical application,
such as managing diverse learners and integrating
tools during practicum. These findings highlight
the need for teacher preparation programs to move
beyond tool familiarity, emphasising sustained,
contextualised application of 21* century skills.
Kiryakova and Kozhuharova (2024) further note
that pre-service training alone is insufficient, as
continuous, scaffolded professional development
and adoption of structured frameworks like Dig-
CompEdu are critical for developing effective digital
competencies.

Communication and Collaboration

Effective communication encompasses lin-
guistic and interpersonal skills, shaping student
engagement, motivation, and learning (Fadillah et
al. 2025). Collaboration involves teamwork, shared
decision-making, and reflective dialogue, foster-
ing inclusive classroom environments (Iraola et al.
2024; Roy 2024). Structured collaborative practic-
es, including peer feedback, co-planning, and re-
flective dialogue, have been shown to enhance
instructional effectiveness (Santagata and Guari-
no 2012). These findings reinforce the P21 (2007)
framework, which positions communication and
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collaboration as central to learner-centred peda-
gogy. In the Philippine setting, Utami (2025) ob-
served that PSTs generally demonstrate strong
interpersonal and instructional skills but may en-
counter challenges in oral proficiency, aligning with
current study results showing high self-assessed
and cooperating teacher-evaluated readiness in
communication.

Ravich (2024) further supports these observa-
tions, reporting that cooperating teachers rated
PSTs as “very good” in adaptability, visionary
thinking, collaboration, and risk-taking, though
communication and professional modelling re-
ceived lower ratings. Constraints such as limited
mentoring time and restricted ICT resources were
noted, highlighting the critical role of teacher edu-
cation programs in scaffolding communication,
digital collaboration, and mentorship.

Teacher Readiness for 21* Century Skills

Empirical evidence consistently links 21* centu-
ry skills with teacher readiness. Fiel and Sermona
(2024) found that PSTs demonstrating high creativ-
ity, communication, and collaboration are more pro-
fessionally effective during practice teaching. In
Philippine contexts, studies show that teacher edu-
cation programs are successfully fostering PSTs’
confidence in technology integration, learner-cen-
tred instruction, and collaborative engagement (Oriel
2025; Riveraetal. 2025). Notably, the present study
corroborates these findings, revealing that cooper-
ating teachers often rate PSTs’ readiness higher than
the PSTs’ self-assessment, particularly in creativity,
technology use, communication, and collaboration.
This discrepancy underscores the importance of
mentoring, reflective practice, and structured expe-
riential learning to bridge perception and observable
instructional competence.

Collectively, literature and current findings af-
firm that Filipino pre-service teachers demonstrate
strong readiness in the core domains of 21* centu-
ry instruction. Nonetheless, deliberate strategies
are required to ensure competencies, especially
creative problem-solving, digital literacy, and com-
municative-collaborative skills, are fully operation-
alised in classroom practice. Teacher education
programs should prioritise experiential learning,
structured reflection, and scaffolded technology
integration to prepare PSTs for the dynamic demands
of contemporary classrooms.
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Objectives of the Study

The objective of the study is to assess the
readiness of pre-service teachers in 21* century
instructional practices and to determine variations
based on their profile and between their self-as-
sessments and cooperating teachers’ evaluations.
Specifically, it describes their profile in terms of sex
and education program, determines their level of
preparedness across creativity, critical thinking,
information, media and technology skills, commu-
nication, and collaboration as both self-assessed
and evaluated by cooperating teachers, and exam-
ines significant differences when grouped accord-
ing to profile variables and between assessments.
This study is important as it addresses the need to
evaluate whether teacher education programs are
effectively preparing future educators with essen-
tial 21* century skills required in modern, technol-
ogy-driven classrooms. It provides evidence for
identifying strengths and gaps in pre-service teach-
er preparatlon thereby offering a strong basis for
improving curriculum design, teacher training practices,
and overall instructional readiness.

Specifically, the study aims to:

1. Todescribe the profile of pre-service teachers

in terms of sex and education programs.

2. To determine the extent of preparedness of
pre-service teachers in 21 century instruction-
al practices, as self-assessed by the pre-ser-
vice teachers and evaluated by their cooper-
ating teachers, across the following domains:
Creativity
Critical Thinking
Information, Media and Technology Skills
Communication
Collaboration
To examine significant differences in the ex-
tent of preparedness of pre-service teachers
in 21* century instructional practices:

‘When grouped according to profile variables
Between self-assessment and cooperating
teachers’ assessment.

wo e o

o ®

METHODOLOGY
Research Design
The study utilised a descriptive-comparative

research design to assess the level of prepared-
ness of pre-service teachers in 21 century instruc-
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tional practices. This design was deemed appro-
priate as it allows for the systematic description
and comparison of perceived competencies based
on demographic and academic variables.

Participants

The respondents of the study were 203 pre-
service teachers from the College of Education,
Isabela State University, Echague Campus, who
were undergoing their practice teaching during the
academic year. The majority of the respondents
are female with 162 respondents (79.80%) while
the male with 41 respondents (20.20%). For the
programs where they are enrolled, most of them are
from Bachelor of Elementary Education (BEED) with
46 respondents (22.70%) and the program with least
frequency is BSE-Mathematics with 21 respondents
(10.30%). The other programs are Bachelor of Tech-
nical Livelihood Education (BTLED) with 31 respon-
dents (15.30%), Bachelor of Physical Education
(BPED) 37 (18.20%), Bachelor of Secondary Educa-
tion (BSED) English with 22 respondents (10.80%),
BSED Filipino with 22 respondents (10.80%), and
BSED Social Science with 24 respondents (11.80%).

Their respective cooperating teachers also served
as secondary respondents who evaluated the same
set of competencies using a parallel instrument.

Research Instrument

The study used a specially developed instru-
ment to assess pre-service teachers’ readiness in
21* century instructional practices. It focused on
five key domains of creativity, critical thinking, in-
novation, media and technology skills (IMTS),
communication, and collaboration, all rooted in well-
established 21* century learning frameworks and re-
search to ensure the content was valid and relevant.

For instance, the creativity domain (items 1-10)
was informed by P21 (2007) (Ibrahim et al. 2019; Li
etal. 2022), while critical thinking (items 11-20) drew
on P21 (2007) (Valtonen et al. 2021; Ibrahim et al.
2019). The IMTS domain (items 21-30) was guided
by P21 (2007) (Cuhadar 2018; Li et al. 2022). Com-
munication (items 31-40) was based on P21 (2007)
(Tican and Deniz 2019; Urbani et al. 2017), and
collaboration (items 41-50) was derived from P21
(2007) (Valtonen et al. 2021; Martinez 2022). Each
domain included ten indicators, making a total of
50 items, which participants rated on a four-point
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Likert scale with 1 - Not Prepared, 2 - Slightly Prepared,
3 - Prepared, and 4 - Very Prepared.

Two parallel versions of the questionnaire were
used with one for pre-service teachers’ self-assess-
ment and another for evaluation by their cooperat-
ing teachers. The instrument underwent expert re-
view and pilot testing, achieving a Cronbach’s al-
pha of 0.92, which indicates excellent internal con-
sistency. This thorough development process en-
sures the instrument reliably reflects pre-service
teachers’ competencies in 21* century instructional
practices.

Data Analysis

Data were analysed using the Statistical Pack-
age for the Social Sciences (SPSS). Frequency and
percentage were used to describe the respondents’
profile. Weighted means determine the level of pre-
paredness in each domain. Independent samples
t-test assessed differences according to sex. One-
way ANOVA examined differences across educa-
tion programs. Paired samples t-test compared the
self-assessment and cooperating teacher evalua-
tions. The level of significance was set at 0.05 for
all inferential analyses.

RESULTS AND DISCUSSION

Pre-Service Teachers’ Preparedness in 21*
Century Instructional Practices

The readiness of pre-service teachers (PSTs)
in implementing the five areas of 21* century in-
structional practices of Creativity, Critical Think-
ing, Information, Media and Technology Skills
(IMTS), Communication, and Collaboration, is pre-
sented in Table 1. The findings indicate that PSTs
were generally very prepared across all dimensions,
with mean scores ranging from 3.42 to 3.51 in their
self-assessments and 3.41 to 3.59 in the evalua-
tions of cooperating teachers. Collaboration ob-
tained the highest mean in both groups (PSTs: 3.51;
cooperating teachers: 3.59), followed by Commu-
nication (PSTs: 3.51; cooperating teachers: 3.56),
indicating strong readiness in facilitating coopera-
tive and interactive learning environments. Cre-
ativity received identical ratings from both PSTs
and cooperating teachers (3.44), reflecting consis-
tent perceptions of their ability to design innova-
tive instructional strategies. IMTS showed slight-
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Table 1: Pre-Service teachers’ preparedness in 21% century instructional practices

Domain Pre-service teachers’ mean — Qualitative description — Cooperating teachers’
mean Qualitative description

Creativity 3.44 Very prepared 3.44
Very prepared

Critical Thinking 3.42 Very prepared 3.41
Very prepared

Information, Media and Technology Skills (IMTS) 3.43 Very prepared 3.50
Very prepared

Communication 3.51 Very prepared 3.56
Very prepared

Collaboration 3.51 Very prepared 3.59

Very prepared

ly higher ratings from cooperating teachers (3.50)
than PSTs (3.43), suggesting that external observ-
ers perceived stronger technology integration skills
than the PSTs’ self-assessment. Meanwhile, Criti-
cal Thinking obtained the lowest but still very pre-
pared ratings (PSTs: 3.42; cooperating teachers: 3.41),
indicating that while PSTs demonstrate foundational
competence in fostering analytical thinking, it remains
the area needing further enhancement.

PSTs demonstrated strong readiness in creativ-
ity, as shown by their ability to encourage idea
exploration, innovation, and the use of technolo-
gy to support learning. This supports Morales and
Baguio (2025), who reported strong creative fluen-
cy among Filipino PSTs, and Mat and Jamaludin
(2024), who emphasised creativity as central to stu-
dent-centred learning. These findings suggest that
PSTs are prepared to design engaging, inquiry-
based lessons that promote active learner partici-
pation. This implies that teacher education pro-
grams should continue strengthening opportuni-
ties for creative pedagogy through project-based
learning, instructional design tasks, and authentic
classroom simulations.

Readiness in critical thinking was also evident,
particularly in PSTs’ ability to guide learners in
analysing information, evaluating evidence, and
solving problems. This aligns with Wei et al. (2024)
and Lamaro et al. (2024), who emphasised critical
thinking as essential for developing learners’ high-
er-order thinking and decision-making skills. How-
ever, Beencke (2024) cautioned that critical think-
ing skills alone may not ensure effective class-
room application without contextualised practice.
This implies that teacher education programs must
integrate more authentic problem-solving tasks,
case-based instruction, and classroom-based
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practicum experiences to bridge the gap between
theory and practice.

The positive ratings for IMTS indicate that
PSTs are confident in integrating technology into
instruction and supporting digital literacy devel-
opment among learners. This finding is consistent
with Rahimova (2024) and Reganon (2024), which
highlight digital competence as a core requirement
for 21* century educators. This implies the need for
sustained exposure to digital pedagogy, education-
al technologies, and data-informed instruction to
ensure that PSTs can use technology not only
effectively but also pedagogically meaningfully.

Communication readiness was also rated high-
ly, reflecting PSTs’ ability to facilitate discussions,
provide feedback, and engage learners effectively.
This supports Davidson et al. (2024), who identi-
fied communication as a key determinant of effec-
tive teaching. However, Compton (2024) noted that
limited mentoring and resources may constrain
communication skill development during practi-
cum experiences. This implies that structured
mentoring systems, guided teaching practice, and re-
flective feedback mechanisms should be strengthened
in teacher education programs.

Among all domains, collaboration received the
highest rating, indicating that PSTs are well pre-
pared to work effectively with peers, mentors, and
other stakeholders. This supports Kamali and Jav-
ahery (2025), who found that collaboration is en-
hanced through peer feedback, shared planning,
and reflective dialogue. Overall, the findings sug-
gest that PSTs are generally well prepared for 21*
century teaching. However, consistent with Dar-
minto et al. (2025), these competencies must be
reinforced through experiential learning and au-
thentic teaching practice. Findings imply that
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teacher education institutions should further
strengthen practicum-based learning, structured
mentoring, and technology-integrated pedagogy
to ensure that PST readiness translates into sus-
tained instructional effectiveness and improved
learner outcomes in real classroom contexts.

Differences in the Extent of Preparedness of
Pre-Service Teachers in 21* Century
Instructional Practices

Differences Based on Sex

The analysis of gender differences in pre-ser-
vice teachers’ (PSTs) perceived readiness to im-
plement 21* century instructional strategies across
the domains of Creativity, Critical Thinking, Infor-
mation, Media and Technology (IMT) Skills, Com-
munication, and Collaboration is presented in Ta-
ble 2, showing statistically significant differences
between male and female PSTs, with males consis-
tently obtaining higher mean scores across all do-
mains. Specifically, males reported higher scores than
females in Creativity M =3.63 vs. F=3.39;t=3.12,p
<0.01), Critical Thinking M =3.63 vs. F=3.36;t=
3.24, p <0.01), Information, Media and Technology
Skills M =3.65vs.F=3.37;t=3.18,p<0.01), Commu-
nication (M =3.67 vs. F=3.46;t=2.45,p<0.05),and
Collaboration M =3.71 vs. F=3.46;t=3.07,p<0.01),
indicating greater perceived preparedness among male
PSTs to apply 21* century instructional practices
across all measured competencies.

In the Creativity domain, male PSTs demon-
strated significantly higher readiness in facilitat-
ing innovative, hands-on, self-expressive, and re-
flective learning experiences (p = 0.04-0.00), sup-
porting  Lietal. (2026) on stronger multi-perspec-
tive thinking among males, and Ajani (2024) on the
need to translate creativity into practical instruc-
tional problem-solving. Similar patterns emerged
in Critical Thinking, IMT Skills, and Communica-

tion, where males showed higher readiness in prob-
lem-solving, authentic instruction, technology in-
tegration, and communication practices (p = 0.00-
0.05), consistent with findings on analytical rea-
soning (Amponsah et al. 2024; Budayasa and Ra-
haju 2025) and ICT confidence (Vallente et al. 2025).

In Collaboration, male PSTs also reported higher
readiness in teamwork, collaborative learning, and
use of collaborative technologies (p = 0.00-0.04),
although this contrasts with Boy and Sava‘ci
(2024), who found stronger interpersonal coordi-
nation among females. Overall, findings suggest
that gender differences in perceived readiness may
be influenced by variations in confidence, expo-
sure, and socio-cultural factors, highlighting the
need for teacher education programs to strength-
en equitable opportunities and targeted support
to enhance female PSTs’ 21* century instructional
competencies.

Differences Based on Course

The analysis of pre-service teachers’ (PSTs)
21* century readiness based on course enrollment,
as shown in Table 3, indicates that course special-
isation is significantly associated with variations
in preparedness across the different domains, with
the most notable differences observed in Creativ-
ity and Critical Thinking. Specifically, PSTs enrolled
in BPED, BSED-Social Sciences, and BSED-Filipi-
no obtained significant results in Creativity (t =
3.12,p=0.04) and Critical Thinking (t=3.24,p=
0.02), suggesting comparatively stronger readiness
in higher-order thinking skills among these groups.
In contrast, although these same programs record-
ed relatively high t-values in Information, Media
and Technology Skills IMTS) (t=3.18,p=0.07),
Communication (t=2.45,p=0.11), and Collabora-
tion (t=3.07, p=0.18), these were not statistically
significant, indicating that differences across
courses in these domains are not strong enough

Table 2: PTs differences in 21* century instructional practices: Extent of readiness by sex

Domains Group means t-value p-value
Male Female

Creativity 3.63 3.39 3.12 0.00"

Critical Thinking 3.63 3.36 3.24 0.00"

Information, Media and Technology Skills (IMTS) 3.65 3.37 3.18 0.00"

Communication 3.67 3.46 2.45 0.02"

Collaboration 3.71 3.46 3.07 0.00"
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to be considered meaningful at the 0.05 level. Over-
all, the findings highlight that academic prepara-
tion and disciplinary focus appear to play a more
pronounced role in shaping PSTs’ development of
creativity and critical thinking, while other 21* century
skills may be more uniformly distributed across pro-
grams or require more consistent cross-disciplinary
reinforcement.

In terms of Creativity, item-level results show
that BPED students demonstrated the highest per-
formance in generating new ideas, taking instruc-
tional risks, and reflecting on creative processes.
Meanwhile, BSED-Social Sciences and BSED-En-
glish students showed stronger abilities in self-
expression and fostering inclusive learning envi-
ronments. This aligns with Marangio et al. (2024),
who emphasised creativity as a key motivational
and instructional driver in learning environments,
and Li (2025), who highlighted reflective practice
as essential for deep learning and professional
growth. These findings suggest that arts-based
and social science-oriented programs provide fer-
tile ground for cultivating creative instructional
capacity.

For Critical Thinking, BSED-Filipino students
showed particularly strong performance in anal-
ysing and evaluating information, engaging in
problem-solving, and facilitating academic dis-
course such as debates. This supports Boonchoo
and Nokkaew (2025) and Riitti-Joy (2024), who ar-
gue that language-rich curricula strengthen ana-
lytical and evaluative reasoning. Collectively, the
results suggest that language-based, arts-based,
and social science programs offer meaningful con-
texts for developing creativity and critical thinking,
reinforcing the importance of curriculum exposure in
shaping instructional readiness.

Across IMTS, Communication, and Collabo-
ration, similar trends were observed, with BPED,
BSED-Filipino, BSED-Social Sciences, and BSED-
English generally showing strong performance in
digital literacy, content organisation, communica-
tion practices, and collaborative engagement. This
aligns with Holm (2025) and Quraishi et al. (2024),
who found that curriculum exposure is strongly
linked to digital competence, as well as Nurzhano-
vaetal. (2024) and OECD (2025), who identified
digital literacy as a core attribute of effective 21*
century teachers. However, findings from super-
vising cooperating teachers (Mugot and Sumbal-
an 2019) suggest that PSTs may sometimes under-
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estimate their actual classroom competence, par-
ticularly in technology integration and collabora-
tion. In essence, findings imply that course enroll-
ment significantly influences 21% century readiness,
highlighting the need for curriculum-specific
strengthening strategies that further enhance digital
pedagogy, collaboration, and reflective practice
across all programs.

CONCLUSION

The findings of this study indicate that pre-
service teachers generally demonstrate a high lev-
el of readiness in 21* century instructional practic-
es, including creativity, critical thinking, informa-
tion, media and technology skills, communication,
and collaboration, reflecting strong foundational
preparation for learner-centred and technology-
integrated teaching. However, significant differ-
ences in readiness influenced by gender and
course specialisation suggest that the develop-
ment of these competencies is not uniform and
may be shaped by differences in exposure, confi-
dence, disciplinary training, and socio-cultural fac-
tors. While PSTs are broadly prepared to imple-
ment innovative and collaborative teaching strate-
gies, the results also highlight the need to strength-
en the transfer of these competencies from theo-
retical understanding to practical classroom appli-
cation, particularly through authentic learning ex-
periences, structured mentoring, and sustained
exposure to digital and problem-solving activities.
This study implies that teacher education institu-
tions should therefore enhance curriculum design
by integrating more experiential and practice-based
learning opportunities, strengthening equitable
support systems that address differences in learn-
er background and confidence, and ensuring con-
sistent development of 21* century pedagogical
skills so that all pre-service teachers are equally
equipped to translate readiness into effective and
impactful classroom instruction.

RECOMMENDATIONS

This study recommends that teacher educa-
tion institutions strengthen the development of
pre-service teachers’ 21% century instructional com-
petencies by further integrating experiential, prac-
tice-based, and technology-enhanced learning
opportunities across all programs. Specifically,
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curricula should emphasise authentic classroom
simulations, problem-based and inquiry-driven
tasks, and sustained practicum experiences that
allow pre-service teachers to apply creativity, crit-
ical thinking, IMT skills, communication, and col-
laboration in real teaching contexts. Structured and
continuous mentoring should also be prioritised
to bridge gaps between theoretical knowledge and
actual classroom performance, with targeted sup-
port mechanisms designed to enhance confidence
and instructional competence, particularly among
groups showing comparatively lower readiness.
In addition, programs should ensure equitable ac-
cess to digital tools and learning resources while
embedding reflective practice and collaborative
learning structures that foster continuous profes-
sional growth. Future studies are encouraged to
employ mixed-method and comparative research
designs to further explore how pre-service teach-
ers develop and apply 21* century instructional
competencies across different contexts, and to ex-
amine the effectiveness of specific interventions
such as enhanced practicum models, digital peda-
gogy training, and mentoring frameworks in
strengthening teaching readiness and classroom
performance.
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