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ABSTRACT 

 

This descriptive–correlational study examined institutional readiness 

for integrating Augmented Reality (AR) in teaching and faculty aware-

ness of Ethno-STEM pedagogy in a state college in Masbate Province, 

Philippines. Institutional readiness was assessed in terms of techno-

logical infrastructure, technical and administrative support, faculty 

digital competence, and organizational culture, while faculty aware-

ness of Ethno-STEM was examined through conceptual understand-

ing, perceived pedagogical value, and contextual application. Data 

were gathered from thirty-five (35) full-time faculty members using a 

validated survey instrument and analyzed using descriptive statistics 

and Pearson’s product–moment correlation through Jamovi. Results 

indicated that institutional readiness for AR integration (M = 3.02) 

and faculty awareness of Ethno-STEM pedagogy (M = 3.18) were both 

at a moderate level. While technological infrastructure and organiza-

tional culture were generally adequate, technical and administrative 

support emerged as a key area needing improvement. Faculty mem-

bers demonstrated greater appreciation of the pedagogical value of 

Ethno-STEM than their capacity to apply it effectively in culturally 

contextualized instruction. Correlation analysis revealed that faculty 

digital competence (r = .482, p = .004) and organizational culture (r = 

.356, p = .041) were significantly associated with Ethno-STEM aware-

ness, whereas technological infrastructure and technical support 

were not. These findings suggest that human and cultural dimensions 

of institutional readiness play a more decisive role than material re-

sources in advancing culturally responsive, technology-enhanced 

pedagogy. The study provides empirical evidence to inform capacity-

building initiatives that emphasize faculty professional development, 

supportive organizational cultures, and enabling institutional policies 

for effective AR and Ethno-STEM integration in teacher education. 
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Introduction 
The imperative to reform science education 

in the Philippines is deeply intertwined with 
the capacity of its teacher education institu-
tions to embrace and model pedagogical inno-
vation. Global educational discourse increas-
ingly advocates for pedagogies that are both 
technologically immersive and culturally sus-
taining, aiming to develop the critical 21st-cen-
tury competencies required in a complex world 
(Voogt et al., 2013).  

In this context, the confluence of Aug-
mented Reality (AR) and Ethno-STEM (Ethno-
science, Technology, Engineering, and Mathe-
matics) presents a compelling paradigm. AR, by 
overlaying digital information onto the physi-
cal world, offers powerful tools for visualizing 
abstract scientific concepts, thereby enhancing 
spatial understanding and student engagement 
(Akçayır & Akçayır, 2017). Ethno-STEM, con-
versely, emphasizes the integration of local cul-
tural contexts, indigenous knowledge systems, 
and community-based practices into STEM cur-
ricula, fostering relevance, identity, and deeper 
cognitive connections (Gonzalez-Howard & 
McNeill, 2019). Given the statuses of the Philip-
pine Basic Education System, this finding align 
with the mandates of incorporating technology 
enhance and informed instructional materials 
particularly those being developed scientifi-
cally and empirically.  

 The Teacher Education Programs, 
which serve as the primary incubators for fu-
ture science teachers, adopting such integra-
tive pedagogies is not merely an option but a 
strategic necessity. Pre-service teachers must 
be equipped not only with content knowledge 
but also with the pedagogical repertoires to de-
sign learning experiences that are meaningful 
within the diverse cultural landscapes of the 
Philippine archipelago (De la Cruz, 2020). How-
ever, the successful adoption of any educa-
tional innovation is rarely a function of its in-
herent merits alone; it is critically dependent 
on the readiness of the institution to support it 

and the awareness of the faculty who must im-
plement it (Ertmer & Ottenbreit-Leftwich, 
2010). Institutional readiness encompasses 
tangible assets like technological infrastructure 
and intangible enablers like organizational cul-
ture and support systems. Faculty awareness 
extends beyond mere familiarity with termi-
nology to include a nuanced understanding of 
pedagogical principles, practical application 
skills, and belief in the innovation's value (Rog-
ers, 2003). 

While a growing body of international liter-
ature examines the effects of AR or culturally 
relevant pedagogy on student outcomes, there 
is a pronounced scarcity of research investigat-
ing the antecedent conditions within teacher 
education institutions themselves, particularly 
in the Global South. This gap is significant, as 
faculty members act as the crucial change 
agents, and institutional structures provide the 
enabling, or constraining, environment for in-
novation. A diagnostic understanding of these 
pre-conditions is essential to move from aspi-
rational advocacy to effective, sustainable im-
plementation. Therefore, this study was con-
ceived not as an impact assessment but as foun-
dational research. It seeks to map the current 
situation of capacity within a specific setting, 
identifying strengths to build upon and gaps to 
address.  
 
Objectives of the Study 

This study aims to assess the readiness of 
Masbate State College’s College of Education to 
implement an integrated Ethno-STEM and Aug-
mented Reality pedagogy. It will evaluate the 
institution's technological preparedness and 
the faculty's awareness of culturally contextu-
alized teaching methods to establish a strategic, 
evidence-based plan for future capacity build-
ing. Specifically, the study was guided with the 
following objectives: 
1. To assess the level of institutional readi-

ness for the integration of Augmented Real-
ity (AR) in teaching along: 
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a. Technological infrastructure 
b. Technical and administrative support 
c. Faculty digital competence 
d. Organizational culture 

2. To evaluate the level of faculty awareness 
regarding Ethno-STEM pedagogy in terms 
of: 
a. conceptual understanding 
b. perceived pedagogical value, and 

knowledge 
c. contextual application  

3. To determine the relationship between fac-
ulty members’ self-reported readiness and 
awareness of Ethno-STEM pedagogical 
principles. 

4. To synthesize the findings into evidence-
based recommendations for strategic ca-
pacity-building initiatives. 

 
Methods  

This study employed a descriptive–correla-
tional research design to determine the level of 
institutional readiness for Augmented Reality 
(AR) integration and the level of faculty aware-
ness of Ethno-STEM pedagogy, as well as to ex-
amine the relationship between these two var-
iables. This design was deemed appropriate as 
it allows for the systematic description of exist-
ing conditions and the identification of signifi-
cant associations among variables without ma-
nipulating the research setting.  
 
Research Local and Participants 

The study was conducted at the College of 
Education in a state college institution in Mas-
bate Province, Philippines. The institution of-
fers undergraduate teacher education pro-
grams, including science and professional edu-
cation courses. The respondents consisted of 
thirty-five (35) full-time faculty members. This 
number of samples is a critical case in Masbate 
province as the only state college offering sci-
ence education program. Inclusion criteria re-
quired respondents to be currently teaching 
professional education or science-related 
courses and to have at least one year of teach-
ing experience in the institution.   
 
Research Instrument 

Data were collected using a structured sur-
vey questionnaire composed of two major 

parts. The first part measured institutional 
readiness for AR integration across four dimen-
sions: (1) technological infrastructure, (2) 
technical and administrative support, (3) fac-
ulty digital competence, and (4) organizational 
culture. The second part assessed faculty 
awareness of Ethno-STEM pedagogy in terms 
of (1) conceptual understanding, (2) perceived 
pedagogical value, and (3) contextual applica-
tion. 

All items were measured using a five-point 
Likert scale ranging from 1 (Strongly Disagree) 
to 5 (Strongly Agree). The instrument was 
adapted from existing technology readiness 
and culturally responsive pedagogy frame-
works and subjected to expert validation by 
three specialists in science education and edu-
cational technology. This includes the face-con-
tent validation to ensure the validity of the in-
strument. Comments and revisions were made 
that makes the instrument valid for implemen-
tation in the study. A pilot test yielded an over-
all Cronbach’s alpha of 0.89, indicating a satis-
factory internal consistency.  

 
Data Collection Procedure 

Prior to data collection, administrative ap-
proval was secured from the college admin-
istration. The survey questionnaires were dis-
tributed personally and electronically to fac-
ulty members. Participation was voluntary, and 
informed consent was obtained from all re-
spondents. Data collection was completed 
within a two-week period. 

 
Data Analysis 

Descriptive statistics, including mean and 
standard deviation, were used to determine the 
levels of institutional readiness and faculty 
awareness. Pearson’s product–moment corre-
lation coefficient was employed to examine the 
relationship between institutional readiness 
dimensions and Ethno-STEM awareness. All 
statistical analyses were conducted using 
Jamovi (version 2.3), an open-source statistical 
software package built on the R statistical envi-
ronment. The level of significance was set at 
0.05. 
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Result and Discussion 
This section presents an in-depth analysis 

of the findings based on the specific problems 
of the study. Results are organized according to 
institutional readiness for Augmented Reality 
(AR) integration, faculty awareness of Ethno-
STEM pedagogy, the relationship between 
readiness and awareness, and the synthesis of 
findings for capacity-building initiatives. 

Institutional Readiness for the Integration of 
Augmented Reality (AR) 

Table 1 presents the level of institutional 
readiness for AR integration across four  
dimensions: technological infrastructure, tech-
nical and administrative support, faculty digital 
competence, and organizational culture.

 
Table 1. Level of Institutional Readiness for AR Integration 

Dimension Mean SD Descriptive Interpretation 
Technological Infrastructure 3.21 0.54 Moderate 
Technical and Administrative Support 2.78 0.61 Moderate 
Faculty Digital Competence 3.05 0.57 Moderate 
Organizational Culture 3.02 0.59 Moderate 

Overall Readiness 3.02 0.58 Moderate 
  

Results indicate that institutional readiness 
for AR integration is generally at a moderate 
level. Technological infrastructure obtained 
the highest mean, suggesting that basic facili-
ties such as computers, internet connectivity, 
and multimedia equipment are available. How-
ever, the moderate rating implies that these re-
sources may not be optimized for advanced AR 
applications, which often require high-perfor-
mance devices, stable broadband connectivity, 
and institutionally supported platforms. Re-
cent studies emphasize that while baseline in-
frastructure is a prerequisite for AR adoption, 
its presence alone does not ensure effective 
pedagogical integration, particularly for im-
mersive and culturally contextualized learning 
environments such as Ethno-STEM (Radianti et 
al., 2020; Garzón et al., 2020). 

Contrary to the expectations of a typical 
classroom teacher, the study found that having 
fast internet connectivity and available re-
sources does not automatically translate to im-
proved Ethno-STEM integration for student 
learning. This aligns with contemporary find-
ings indicating that technology-rich environ-
ments often fail to produce instructional inno-
vation when teachers lack pedagogical frame-
works and contextual design skills to leverage 
emerging technologies meaningfully (Bond et 
al., 2021). 

Technical and administrative support reg-
istered the lowest mean among the dimensions. 

This suggests limited access to technical per-
sonnel, insufficient professional training op-
portunities, and the absence of formal institu-
tional mechanisms to sustain AR integration. 
Recent empirical evidence confirms that weak 
institutional support structures remain a criti-
cal barrier to the long-term adoption of immer-
sive technologies in higher education, even in 
contexts where hardware and software are 
available (Makransky & Petersen, 2019; 
Scherer et al., 2021). This finding extends ear-
lier work by Ertmer and Ottenbreit-Leftwich 
(2010), reinforcing that support systems re-
main a persistent challenge across generations 
of educational technologies. 

Faculty digital competence and organiza-
tional culture both yielded moderate means, in-
dicating that faculty members possess basic 
digital skills and exhibit openness toward inno-
vation, yet lack advanced competencies and 
structured institutional encouragement. Re-
cent studies suggest that AR integration re-
quires not only operational digital skills but 
also higher-order competencies such as in-
structional design, data literacy, and adaptive 
pedagogy (Falloon, 2020; Redecker, 2021). 
Without targeted professional development 
and policy-driven incentives, institutional 
readiness remains at an exploratory rather 
than implementation stage. 
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Faculty Awareness of Ethno-STEM Pedagogy 
Table 2 presents the level of faculty aware-

ness of Ethno-STEM pedagogy in terms of  

conceptual understanding, perceived pedagog-
ical value, and contextual application.

 
Table 2. Level of Faculty Awareness of Ethno-STEM Pedagogy 

Dimension Mean SD Descriptive Interpretation 
Conceptual Understanding 3.32 0.56 Moderate 

Perceived Pedagogical Value and Knowledge 3.41 0.52 Moderate 
Contextual Application 2.82 0.60 Moderate 

Overall Awareness 3.18 0.56 Moderate 
 

Faculty members demonstrated relatively 
higher awareness of the pedagogical value of 
Ethno-STEM, reflecting strong recognition of 
its potential to enhance cultural relevance and 
student engagement in science education. This 
finding is consistent with recent literature em-
phasizing Ethno-STEM as a powerful frame-
work for promoting inclusivity, contextualiza-
tion, and epistemic justice in STEM instruction 
(Aikenhead & Elliott, 2022; Madrazo & Deo, 
2020). 

Conceptual understanding was likewise 
rated moderate, suggesting familiarity with the 
principles of integrating indigenous knowledge 
systems and local contexts into STEM educa-
tion. However, contextual application received 
the lowest mean, revealing a clear gap between 
awareness and classroom practice. This finding 
mirrors recent international studies showing 
that teachers often value culturally responsive 

and indigenous pedagogies but struggle to op-
erationalize them due to limited exemplars, 
curricular alignment issues, and insufficient in-
structional scaffolds (Santos, 2023; Chinn, 
2021). 

This disconnect underscores a recurring 
challenge in culturally responsive pedagogy, 
where positive beliefs do not automatically 
translate into enactment. Recent research high-
lights that sustained mentoring, co-design op-
portunities, and localized curriculum develop-
ment are necessary conditions for transform-
ing awareness into practice (Gonzalez-Howard 
& McNeill, 2019; Paris & Alim, 2021). 

 
Relationship Between Institutional Readi-
ness and Faculty Awareness of Ethno-STEM 

Table 3 presents the correlation between 
institutional readiness dimensions and overall 
faculty awareness of Ethno-STEM pedagogy. 
 

Table 3. Test of Relationship Results Between Institutional Readiness and Faculty Awareness of 
Ethno-STEM 

Readiness Dimension r-value p-value  Interpretation 
Technological Infrastructure 0.314 0.066 Not significant 

Technical and Administrative Support 0.287 0.092 Not significant 
Faculty Digital Competence 0.482 0.004 Significant 

Organizational Culture 0.356 0.041 Significant 
 

The correlation results indicate that not all 
dimensions of institutional readiness contrib-
ute equally to faculty awareness of Ethno-
STEM pedagogy. Technological infrastructure 
and technical and administrative support were 
not significantly related to faculty awareness. 
This supports contemporary evidence in edu-
cational technology research showing that ac-
cess to tools and institutional provisions, while 

necessary, do not directly influence pedagogi-
cal beliefs or culturally responsive awareness 
unless mediated by professional learning and 
pedagogical vision (Scherer et al., 2021; Ton-
deur et al., 2021). 

In contrast, faculty digital competence 
emerged as the strongest and most significant 
correlate of Ethno-STEM awareness. This find-
ing is consistent with recent large-scale studies 
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demonstrating that teachers’ digital compe-
tence significantly predicts their capacity to 
adopt innovative, student-centered, and cultur-
ally responsive pedagogies (Scherer & Teo, 
2019; Lucas et al., 2023). Digital competence 
functions not merely as technical proficiency 
but as pedagogical capital enabling faculty to 
experiment with AR, contextualize content, and 
integrate indigenous knowledge systems 
meaningfully. 

Organizational culture also exhibited a sta-
tistically significant positive relationship with 
Ethno-STEM awareness. This reinforces recent 
international evidence that supportive leader-
ship, collaborative professional cultures, and 
innovation-oriented norms are critical ena-
blers of both technology-enhanced and cultur-
ally responsive teaching practices (Teo et al., 
2021; OECD, 2023). The moderate level of or-
ganizational culture readiness may explain 
why faculty awareness exists but remains une-
venly enacted, particularly in contextual appli-
cation. 

These findings affirm that the weakest link 
in the readiness–awareness continuum is not 
material provision but the human and cultural 
dimensions of innovation. This pattern aligns 
with recent reinterpretations of Rogers’ diffu-
sion of innovations theory, which emphasize 
capability-building, social influence, and insti-
tutional learning cultures as primary drivers of 
adoption in educational contexts (Rogers, 
2003; Hall & Hord, 2020). Strengthening fac-
ulty digital competence and cultivating sup-
portive organizational cultures therefore 
emerge as strategic priorities for advancing 
AR-enabled Ethno-STEM implementation. 

 
Synthesis of Findings and Implications for 
Capacity-Building Initiatives 

Anchored on the findings addressing State-
ments of the Problem 1, 2, and 3, this study pro-
vides an integrative synthesis of institutional 
readiness for Augmented Reality (AR), faculty 
awareness of Ethno-STEM pedagogy, and the 
relationship between these constructs. The re-
sults collectively indicate that while founda-
tional conditions for innovation exist, the insti-
tution remains in a transitional stage that ne-
cessitates deliberate and sustained capacity-
building initiatives. 

First, the assessment of institutional readi-
ness revealed that technological infrastructure, 
faculty digital competence, and organizational 
culture are all present at moderate levels. This 
suggests that the institution has progressed be-
yond the initial access stage of technology inte-
gration. However, the relatively lower level of 
technical and administrative support indicates 
a structural limitation that may impede sus-
tained AR implementation. The findings imply 
that without consistent technical assistance, in-
structional design guidance, and institutional 
policies, AR integration may remain frag-
mented and dependent on individual faculty in-
itiative rather than institutional practice. 

Second, the evaluation of faculty awareness 
of Ethno-STEM pedagogy showed that faculty 
members possess moderate conceptual under-
standing and a strong appreciation of the peda-
gogical value of culturally contextualized STEM 
instruction. Nevertheless, the lowest mean ob-
served in contextual application underscores a 
persistent gap between awareness and class-
room enactment. This indicates that while fac-
ulty members recognize the importance of 
Ethno-STEM, many lack the pedagogical confi-
dence, models, and experiential training neces-
sary to translate cultural knowledge into struc-
tured STEM learning experiences.  

In some areas of Masbate where prevalent 
Ethno-STEM practices such as in the fishing in-
dustry, farming system and those families re-
siding in upland and lowland areas, teachers 
lack the application and dispositions of contex-
tualizing instructional materials which are 
highly relevant to the local setup. The bottle-
neck of non-application of the context and AR 
integration was the mandate of utilizing the 
ready made instructional materials for instruc-
tion. 

Third, the correlational findings provide a 
unifying explanation for the observed readi-
ness–awareness patterns. Faculty digital com-
petence and organizational culture demon-
strated significant positive relationships with 
Ethno-STEM awareness, highlighting the pri-
macy of human and cultural dimensions in ed-
ucational innovation. These results suggest 
that faculty members who possess stronger 
digital skills and work within supportive insti-
tutional cultures are more likely to engage 



Mahawan & Quiñones, 2026 / Institutional Readiness and Faculty Awareness for Ethno-STEM and Augmented Reality Pedagogy 

 

 
IJMABER  105 Volume 7 | Number 1 | January | 2026 

meaningfully with innovative pedagogical 
frameworks.  

Conversely, the non-significant relation-
ships involving infrastructure and technical 
support indicate that material resources alone 
are insufficient drivers of pedagogical aware-
ness. This is a novel finding that portrays signif-
icant indication that infrastructure and tech-
nical support must be embedded in the plan-
ning process prior to the start of the instruction 
or academic year. Sending teachers for capacity 
development to better equipped with technical 
knowhow particularly in solving digital prob-
lems that may arises during the integration of 
technological devices in the teaching and learn-
ing process. The same also is applied to the in-
frastructure development to house the educa-
tional technology equipment where teachers 
can strengthen their digital know how and also 
in manipulating different hardware for instruc-
tion. 

This synthesis demonstrates that effective 
capacity building for Ethno-STEM and AR inte-
gration must be multi-level and systemic. Insti-
tutions must move beyond infrastructure pro-
vision toward sustained professional develop-
ment, supportive organizational cultures, and 
policy-driven incentives. Capacity-building ini-
tiatives should therefore focus on strengthen-
ing faculty digital–pedagogical competence, 
promote a collaborative professional learning 
communities, and institutionalizing support 
mechanisms that enable the co-design and im-
plementation of culturally grounded, AR-en-
hanced instructional practices. 

 
Conclusion  

This study concludes that the College of Ed-
ucation exhibits a moderate level of institu-
tional readiness for Augmented Reality integra-
tion and a comparable level of faculty aware-
ness of Ethno-STEM pedagogy. While basic in-
frastructure and positive pedagogical orienta-
tions are evident, significant limitations persist 
in technical support, advanced digital compe-
tence, and the contextual application of cultur-
ally grounded STEM instruction. 

The findings further establish that faculty 
digital competence and organizational culture 
are more influential determinants of Ethno-

STEM awareness than technological infrastruc-
ture alone. This emphasizes the central role of 
human capacity and institutional climate in 
driving pedagogical innovation within teacher 
education institutions. By providing empirical 
evidence from a provincial Philippine context, 
the study contributes a diagnostic baseline for 
higher education institutions seeking to adopt 
culturally sustaining, technology-enhanced 
pedagogies. 

The study affirms that transitioning from 
awareness to effective implementation re-
quires intentional and sustained capacity 
building that aligns institutional structures, 
faculty competencies, and pedagogical vision. 
Without such alignment, innovations such as 
AR and Ethno-STEM are likely to remain aspi-
rational rather than transformative. 

 
Recommendations 

Based on the findings and conclusions of 
the study, the following recommendations are 
proposed: 
1. Higher education administrators should 

develop and institutionalize strategic poli-
cies that explicitly support the integration 
of AR and Ethno-STEM pedagogy, including 
clear implementation roadmaps and re-
source allocation for sustained support. 

2. Continuous, practice-oriented professional 
development programs should be imple-
mented to enhance faculty digital compe-
tence, with specific focus on AR instruc-
tional design and the contextualization of 
indigenous and local knowledge within 
STEM instruction. 

3. Institutions should foster collaborative 
professional learning communities that en-
courage experimentation, peer mentoring, 
and the sharing of best practices related to 
Ethno-STEM and AR-based teaching. 

4. Teacher education curricula should explic-
itly embed Ethno-STEM and AR pedagogies 
to ensure that pre-service teachers experi-
ence and practice culturally contextualized, 
technology-enhanced instruction. 

5. Future studies may employ mixed-methods 
or longitudinal designs to examine how ca-
pacity-building initiatives influence in-
structional practices and student learning 
outcomes over time. 
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