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The Philippine Development Plan (PDP 2017-
2022) underscores specific strategic goals and de-
velopment processes of the Philippine government
to realize the envisioned future of every Filipino to
enjoy “Matatag, Maginhawa, and Panatag na
buhay.” The couniry believed that the 2040 goal
(spelt out as AmbisyonNatin 2040) may be concre-
tized through the three priority areas of the develop-
ment plan, which includes: 1) malasakit (enhancing
social fabric); 2) pagbabago (reducing inequality);
and 3) patuloy na pagunlad (increasing growth po-
tential). These three priority areas emphasize among
others promotion and awareness of Philippine cul-
ture, acceleration of human capital development,
promotion of technology, and stimulation of innova-
tion. Apparently, the make-up of the PDP framework
puts STEAM as among the cores to achieving the
2040 goals. Thus, necessitates cross-cutting strate-
gies, which may be derived from quality STEAM edu-

cation for the Filipinos.

INTRODUCTION

As part of the strong foundation, the government
emphasizes accelerating the Human Resource for highly-
frusted and resilient society and globally-competitive
knowledge economy. This segment of the development
plan features strategies to achieve quality in all levels of
education, which includes a broad stroke quality, accessi-
ble, relevant, and liberating basic education program for
all, featuring teacher quality, and quality higher educao-
fion and technical education accentuating Science,
Technology and Innovation field. Thus, significant role is
entrusted to the Philippine education, teacher quality and
Philippine STEAM education for the government to realize
the full pofential of its workforce, contributory to the

achievement of its intended visions.



PURPOSE

The attempt is to model the Philippine Higher STEAM Education and check how far are we from the global standards.
Specifically, the study sought concrete retorts to the following objectives:

. Develop the Philippine Higher STEAM Education Pedagogical Model

. Develop the Philippine Higher STEAM Education Assessment Model

. Develop the Philippine Higher STEAM Education Technology Integration Model
. Design and Develop the TPACK Model for Philippine Higher STEAM Education

. Design the Philippine STEAM Education Model

THEORIES

In the development of the different frameworks to model the Philippine Higher STEAM education, significant contribu-
tions of the different theories, policies, and standards (e.g., Philippine Policies, Standards and Guidelines [PSGs], Philippine
Professional Standards for Teachers [PPST], and Technological, Pedagogical Content Knowledge [TPACK]), contextualized
the aforementioned Philippine Higher Education STEAM education model.



Policies, Standards, and Guidelines (PSG'’s)

Agencies, whether government-owned or privately-managed adhere to instituting documentary requirements such
as policies, standards, and guidelines to ensure security of information within the organization while specifying operating
and conftrol details (Policies, Standards and Guidelines, 2009). Organizations typically have four types of documents in
place:

POLICIES

Agencies consider this document as high-level documents signed by a person of significant authority (such as a cor-
porate officer, president, or vice president, commissioner). This document generally states that a particular high-level con-
trol objective is important to the agency’s success, which requires mandatory compliance.

STANDARDS

These mid-level documents ensure uniform application and implementation of a policy. Generally, compliance
is mandatory, after securing approval. All standards are used as reference points to ensure organizational compliance
and are regarded as norms to technical systems that support and help the policy.

GUIDELINES

This document intends to determine the course of action containing non-mandatory controls defined to support the
standards. These are intended to provide advice pertaining to how organizational objectives might be obtained in the ab-
sence of a standard. Guidelines commonly are best practices that are strongly recommended and may contain addition-
al recommendations that support and improve conftrols that are defined in a standard.



Accordingly, the Philippine Commission on Higher Education (CHED) adopted the Outcomes-based education
(Biglete, 2018) to address the call for quality assurance in Philippine Higher Education (Commission on Higher Education
Memorandum Order [CMO], No. 46, 2012). This effort consequently updated the Commission’s policies, standards, and
guidelines. Inclusive of such revisions are: 1) combination of minimum required general education subjects, core subjects,
professional or major subjects including electives, 2) work or experiential learning as part of the curriculum, and 3) ranges of
the minimum required total number of credit units for undergraduate programs. Additionally, almost all programs of the
Commission required revision of their respective PSGs, which should include the following key elements:

A. Program Specifications

a.

1.
2.
3.
4.

Program Description

degree name

nature of the field of study
program goals

specific professions/ careers/
occupations for graduates

B. Curriculum

a.

o.
C.
d
e

Curriculum description

Sample curriculum

Sample curriculum map

Sample means of curriculum delivery
Sample syllabi for selected core courses

C. Minimum Required Resources

a.
o.
C.

Administration
Faculty
Library Laboratory & Physical Facilities

b. Program Outcomes/Set of Learning
1. Common to all programs in all types of schools
2. Common to the discipline
3. Specific to sub-discipline and a major
4. Based on HEI's mission and vision
c. Sample Performance Indicators



Philippine Professional Standards for Teachers (PPST)

The Philippine Quality Framework (PQF, 2012) is a competency-based and labor-market driven national policy, that
assures quality of development, recognition and award of qualifications based on standards of knowledge, skills and val-
ues acquired in different ways and methods by learners and workers of the country. The framework influences actions and
strategies (spelt in PDP 2017-2022) to achieve globalization, internationalization, Industrial Revolution 4.0 (IR 4.0), and the
country’'s economic growth through technological innovations, research and innovation, and the acceleration of human
capital. These two national policies (PDP & PQF) illustrate qualities of the Philippine human capital, specifically extracting
elaborations of these policies in teacher quality, which the Philippine Professional Standards of Teachers defines (PPST,
2017).

PPST (2017) outlines the needed competencies and skills of quality teachers to enable them to manage and handle
emerging global frameworks. Specifically, PPST's aims include: “1) setting clear expectations of teachers along well-defined
career stages of professional development from beginning to distinguished practice; 2) engaging teachers to actively em-
brace a continuing effort in attaining proficiency; and 3) applying a uniform measure to assess teacher performance, iden-
tify needs, and provide support for professional development” (DepEd adopts PPST, 2018).



This Philippine standard include seven (7) domains, which collectively comprise 37 strands that refer to more specific
dimensions of teacher practices:

Domain 1, Content Knowledge and Pedagogy (with 7 strands):

¢ Content knowledge and its application within and across curriculum areas

¢ Research-based knowledge and principles of teaching and learning

e  Positive use of ICT

e Strategies for promoting literacy and numeracy

e Strategies for developing critical and creative thinking, as well as other higher-order thinking skills
e  Mother Tongue, Filipino and English in tfeaching and learning

e Classroom communication strategies

Domain 2, Learning Environment (with 6 strands):

o Learner safety and security

e  Fairlearning environment

¢  Management of classroom structure and activities
e Support for learner participation

o Promotion of purposive learning

e  Management of learner behavior



Domain 3, Diversity of Learners (with 5 strands):

e Learners’ gender, needs, strengths, interests and experiences

e Learners’ linguistic, cultural, socio-economic and religious backgrounds
e Learners with disabillities, giftedness and talents

e Learners in difficult circumstances

e Learners from indigenous groups

Domain 4, Curriculum and Planning (with 5 strands):

e Planning and management of teaching and learning processes
e Learning outcomes aligned with learning competencies

e Relevance and responsiveness of learning programs

e Professional collaboration to enrich teaching practice

e Teaching and learning resources including ICT

Domain 5, Assessment and Reporting (with 5 strands):

e Design, selection, organization and utilization of assessment strategies

e Monitoring and evaluation of learner progress and achievement

e Feedback to improve learning

e Communication of learner needs, progress and achievement to key stakeholders

e Use of assessment data to enhance teaching and learning practices and programs



Domain 6, Community Linkages and Professional Engagement (with 4 strands):

e Establishment of learning environments that are responsive to community contexts
e Engagement of parents and the wider school community in the educative process
e Professional ethics

e School policies and procedures

Domain 7, Personal Growth and Professional Development (with 5 strands):

e Philosophy of teaching

e Dignity of teaching as a profession

e Professional links with colleagues

e Professional reflection and learning to improve practice
e Professional development goals



Technological, Pedagogical, Content Knowledge (TPACK)

This framework is heavily influenced by Shulman who acknowledged that merely understanding the subject matter is not sufficient to feach a subject. It is the teacher’s PCK that makes quality
and effective teaching (Karaman, 2012; Park & Oliver, 2007; Shulman, 1987). Researchers identified several factors that may influence teacher’s PCK: 1) attendance to workshops and trainings (Clermont,
Borko & Krajcick, 1994); 2) content knowledge (Aydin et al., 2009; Kaya, 2009; Usak, 2005; Villaluz, 2005); 3) knowledge of student conception and learning difficulties (Geddis, 1998; Van Driel et al., 1998);
and 4) curriculum knowledge and knowledge on instructional strategies and assessment (Magnusson et al., 1999; Usak, 2005).

Guided by the dramatic technology revolution in the 21st century, Clark (2010) claimed that integrating technology in the curriculum and instruction will bring about significant student achieve-
ment leading to deep understanding of concepts. As defined by Clark (2010) “meaningful integration” of technology refers to the process of matching the most effective tool with the most appropriate
pedagogy to achieve the learning goals of a particular lesson. A match on this desire are the goals of Mishra and Koehler (2006) of injecting technology on Shuiman'’s (1986) concept of pedagogical
confent knowledge (PCK) to address the growing prominence of digital technologies in instructional settings. Geared towards tapping the transformative benefits and potentials of infroducing technolo-
gies in instructional setting, Mishra and Koehler (2006) described the integration of fechnology into the teaching and learning system as Technological Pedagogical Content Knowledge (TPCK). Adhering
to the belief that TPCK formed an integrated whole, the framework was later renamed as TPACK for Total PACKage (Thompson & Mishra, 2008). As a framework, TPACK focuses on the complex interac-
fions between teacher’s knowledge of the content (CK), pedagogy (PK), and technology (TK). Mishra and Koehler (2006) further claimed that a feacher who can navigate between these interrelations
act as an expert who is different than a lone subject matter, pedagogy. or technology expert. With this framework, technology education has become an integral part of teacher education. In fact,
assessing the effectiveness of technology education in the development of teachers’ TPACK has been the trend in TPACK researches (Angeli & Valanides, 2009; Niess, 2008; Schmidt et al., 2009). Park,
Jang, Chen and Jung (2011) even assessed teachers’ level of TPACK using a rubric based on observations of teaching practices and pre/post observation interviews. PCK rubric was also developed by
Gardner and GessNewsome (2011) using video tapes of teachers’ classroom instructions, interviews and written reflections. Additionally, probable categories and profiling of STEAM educators through
their TPACK competencies may provide better capacity building strategies as well.

This project envisions to design Quality Tertiary Education consequently aligned to the Philippine and Asian quality standards for quality assurance; and to the themes of “AMBISYONNATIN 2040:”
“Matatag, Maginhawa, at Panatag na Buhay (Philippine Development Plan [PDP], 2017)."” The country believed that the 2040 goal may be concretized through the three priority areas of the crafted
Philippine Development Plan which includes: 1) malasakit (enhancing social fabric); 2) pagbabago (reducing inequality); and 3) patuloy na pagunlad (increasing growth potential). These three priority
areas emphasize among others promotion and awareness of Philippine culture, acceleration of human capital development, promotion of technology, and stimulation of innovation. Apparently, the
make-up of the PDP framework puts STEAM as among the cores to achieving the 2040 goals. Thus, necessitates cross-cutting strategies, which may be derived from quality STEAM education Filipino learn-
ers.

This desire for quality STEAM Education is grounded on providing concrete, multi-faceted and interdisciplinary solutions to complex issues and problems the country usually face, brought about
by man-made and natural factors. A well-thought of STEAM Education should include all facets of leamning defined by the TPACK Framework which includes: Technology integration, innovative peda-
gogical approaches, appropriate assessment tools, and content standards and competencies. These existing frameworks may have reached the realms of the Philippine Higher Education, yetf, concrete
implementation of schemes to translate these framework to concrete outputs may be nil. Thus, this study focuses on developing an emerging TPACK Model for Philippine STEAM Education anchored on
the TPACK Framework, PPST, and 45 PSGs, but customized to Philippine STEAM Education to identify the TPACK competencies of STEAM educators; identify the most innovative and appropriate pedagog-
ical approaches for Filipino learners; to specify the useful assessment tools to formative development and assessment of learning; to model technology integration and identify content standards and
competencies of STEAM Education unique to Filipino STEAM learners, but have global significance to bring them to better competitive stance. This study, thus, provides directions, pathways, and way
forward in the field of STEAM education for better management of learning, development of quality STEAM human resources, STEAM literacy to enhance life management, resources management, risk
reduction, and sustainability of knowledge and resources for quality living.



PROCEDURE

The generation of the different models and the emerging TPACK model for Philippine Higher STEAM Education highly
depended on sourced data from online survey (extracted from 1455 STEAM educator respondents [national survey]), class-
room observations and interviews of 106 participants determined through stratified and random sampling of state universi-
ties and privately-managed colleges and universities.

Coding (manual and software aided) directed the model (Pedagogical, Assessment, Technological Integration)
generation. These models guided the decoding of all indicators of STEAM proficiency attributes and traits to the different
TPACK dimensions (T, P, C, PC, TC, TP, TPC) from where the variables, dimensions, and indicators of the emerging TPACK
model for Philippine Higher STEAM Education termed as “The Philippine STEAM Education Model” surfaced. Crafting of the
different attributes per dimensions culminated the model generation process.
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The Philippine STEAM Education Model (validated)

The validated model for Philippine STEAM Education is anchored on the TPACK framework but customized to the Phil-
ippine STEAM Education. This model exemplifies innovative, appropriate, and contextualized pedagogy, assessment, and
technology integration in educating the Filipino learners. Sourced from practicing STEAM teachers in the sampled HEIs (SUC
levels 1 and 2, LUCs and non-autonomous private schools) in the entire archipelago with 2 stages of validation process, the
model represents the current condition of STEAM teachers in the identified HEI clusters. It is envisioned that the model cap-
tures the exact conditions of the STEAM teachers in the identified clusters of HEIs and could provide and enhance the
teaching competencies of STEAM Educators for them to fluidly traverse the career stages (Beginner, Proficient, Highly Profi-
cient, Distinguished) looking forward to attaining quality in Philippine STEAM Education to develop and craft Generation Z
learners with specialized skills (e.g., design thinking, technical know how, and time management) in preparation for these
citizens to be part of Workforce 4.0. Additionally, the model (as visualized in Figure 1) affords directions, pathways, and way
forward in the field of STEAM education in these HEI clusters for better management of learning to develop quality STEAM
human resources as outcomes, and enhances STEAM literacy to improve life management, resources management, risk
reduction and sustainability of knowledge and resources to develop lifelong learning skills for quality living.
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The model in Figure 1 shows a wheel-ike image emphasizing the three
tfeaching and learning domains (pedagogy, assessment, and fechnology integra-
fion) situated in the outermost part of the wheel which emphasize the convolution
(entanglement) of the three domains to influence STEAM education.

As a visual fruition of the weaving nature of the three teaching and learning
domains, four major variables surfaced as common to the domains: outcomes
(represented as innovative STEAM learner or professional, critical thinker, productive
citizen), drivers, institutional support, and processes. The circular nature of the model
emphasizes balance and equality between and among the variables. The color
scheme accentuates the lead institution’s and the funding agency’s branding un-
derscoring blue (darker shade of the innermost image) to mean intellect and fresh-
ness, which represents the outcomes (represented as innovative STEAM learner or
professional, crifical thinker, productive citizen), as one of the major variables of the
model. Radiating outward are the three other variables with their corresponding di-
mensions colored in dark blue (for the institutional support) to emphasize
knowledge, power and integrity; green (for drivers) to showcase harmony of dimen-
sions and variables as well; and brown (for processes) that signifies being down to
earth, sustained for stability, and being supported with good structure. Dimensions in
the process variable are represented by yellow color that exhibits intellect, energy,
warming effect, stability, and spontaneity. We chose this color (yellow) to represent
the process variable, which we believe exemplifies the TPACK framework generat-
ing the seven dimensions that represent the seven-knowledge system a STEAM edu-
cator should develop to marvel upon the infricacies and uniqueness of STEAM
teaching and learning. The color (yellow) signifies the childlike nature of the variable
(as yellow is often used as the colors of toys) modelling a playroom-like environment
that focuses on the learning and the learners (Color Theory in Action, 2015). The une-
ven number of variables fitting in the stable stance of the three variables, represent
equity in the teaching and learning domains. Since we sourced all data from less
performing HEls (SUCs levels 1 and 2, LUCs, non-autonomous private institutions) in
the counftry offering STEAM programs, we note that though we always go for quality,
we also consider and also emphasize the concept of equity issues in the three varia-
bles: institutional support, drivers and processes.
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Figure 1. The Philippine STEAM Education (PSE)
Model (Validated)
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Variables of the Model

The Philippine STEAM Education model
adopts the definition of variable as a characteris-
tic or quality, magnitude or quantity, that can un-
dertake transformations and that is subject to
analysis, measurement, assessment, or control dur-
ing a research endeavor (Arias, 2012; Wright &
Lake, n.d.). In STEAM Education, we define a vari-
able as a characteristic that expresses the feature
or parameter (that is, a parameter is an element
of a system that is useful, or critical, when identify-
ing the system, or when evaluating its perfor-
mance, status, condition, etc.) of the practices of
STEAM educators in terms of the three domains of
teaching and learning: Pedagogy, Assessment,
and Technology Integration. There are four vario-
bles reflected in the integrative model developed
for Philippine STEAM education: outcomes, drivers,
institutional support and the processes.

Ovutcomes

This variable appears as the core of the Philippine STEAM Education model.
Generally, outcomes are what are expected as the result of a program or a project.
These are very specific statements or phrases that describe exactly what a learner
will be able to do in a measurable way (Gosselin, 2017). In the context of the philoso-
phy of Outcomes-based Education (OBE) that the country advocates, higher and
advanced learning in all disciplines refer to outcomes as what the schools are ex-
pected to achieve.

Drawn from the model analysis of the three domains, we define the out-
comes of the Philippine STEAM Education sourced from the major STEAM pedagogi-
cal processes that includes STEAM human resource who: a) exhibit critical thinking
skills, b) are successful in licensing, and c) are employable.

Drivers

The second variable refers to the Drivers of Philippine STEAM Education,
which detail the key factors and main considerations of STEAM education in the
country. They include knowledge, conditions, or set of characteristics of people that
initiate and support the activities for which Philippine STEAM education is designed.

Institutional Support

This variable is vital, as it refers to the capabilities, forces, and resources that
contributes to the success of the Philippine STEAM Education processes. The variable
tfraces the support of the institution to STEAM Education processes which includes
affordance and affordability, appropriateness and appropriations, availability, and
sustainability.

Processes

Our last variable refers to the mechanisms and progressions of STEAM edu-
cators’ STEAM education practices covering the three education domains(major
spheres or activities of teaching and learning process): pedagogy, assessment and
technology integration. The process variable involves a wide spectrum that covers
plan of action, course and line of action, drills, practices and strategies with reflective
means to sustainable operation of processes of educating STEAM learners.

13



Dimensions of the Model

Each variable covers several dimensions that enumerate the scope of the variable in terms of Philippine STEAM edu-
cation. The dimensions as described in this model frame the route of the actions and cover the distinctive feature of the
whole, as an integrated piece (Butter, Aguilera, Quintana, Pérez, & Valenzuela, 2017). Specifically, a dimension of a variable
seizes a single aspect of STEAM education. Sourced from the three education domains, we identified common dimensions
from the domains to match the intentions and roles of each of the aforementioned variables. Coded responses from the
Philippine STEAM educators supplied the major indicators sourced from the three domains and clustered in the different di-
mensions of the model, and then labeled as per TPACK framework. In this model, we define “Indicators” as a set of features
or characteristics that allow or establish the description and evaluation of certain dimensions of a variable. They usually
come in varied ways like a checklist that enables the measurement of the achieved degree of quality or as guiding ques-
tions. Figure 2 shows the detailed map of the variables, the dimensions in each variable with the different corresponding in-
dicators labeled as per TPACK framework knowledge constructs. We used mind mapping technique to represent all enu-
merated specifics and connections of variables and construct relations of the model’s variables, dimensions, and indicators.
We also used colors to code the indicators in the corresponding knowledge in TPACK framework.

14






The Philippine STEAM Education Model (emerging)

The emerging model for Philippine STEAM Education is anchored on the TPACK framework but customized to the Philippine
STEAM Education. This model exemplifies innovative, appropriate, and contextualized pedagogy, assessment, and technology inte-
gration in educating the Filipino learners to become productive citizens, innovative STEAM professionals, and 21st century-skilled hu-
man resource. Sourced from practicing STEAM teachers in the sampled HEls (SUC levels 1 and 2, LUCs and non-autonomous private
schools) in the entire archipelago, and from the inputs of exemplar STEAM educators from Philippine HEIs tagged as Centers of Excel-
lence (COE) and Centers of Development (COD), the emerging model visualizes the Philippine STEAM Education that will be able to
produce outcomes (productive citizens, innovative STEAM professionals, and 21st century-skiled human resource) to improve the
country’s STEAM condition and enhance its global and international metrics as well. It is envisioned that the model captures the exact
conditions of the STEAM teachers in HEIs, and at the same time provides and enhances the teaching competencies of STEAM Educa-
tors for them to fluidly traverse the career stages (Beginner, Proficient, Highly Proficient, Distinguished) looking forward to atftaining
quality in Philippine STEAM Education to develop and craft Generation Z learners with specialized skills (e.g., design thinking, technical
know-how, and time management) in preparation for these citizens to be part of Workforce 4.0. Additionally, the model (as visualized
in Figure 1) affords directions, pathways, and way forward in the field of STEAM education for better management of learning to de-
velop quality STEAM human resources as outcomes, and enhances STEAM literacy to improve life management, resources manage-
ment, risk reduction and sustainability of knowledge and resources to develop lifelong learning skills for quality living.
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The model in Figure 2 shows a wheel-like image emphasizing the three teaching and
learning domains (pedagogy, assessment, and technology integration) situated in the outermost
part of the wheel, which emphasize the convolution (entanglement) of the three domains to
influence STEAM education.

As a visual fruition of the weaving nature of the three teaching and learning domains,
four major variables surfaced as common to the domains: outcomes (represented as innovative
STEAM learner or professional, 21st century-skilled human resource, productive citizen), drivers,
institutional support, and processes. The circular nature of the model emphasizes balance and
equality between and among the variables. The color scheme accentuates the lead insfitu-
fion's and the funding agency's branding underscoring blue (dark shade of the innermost im-
age) to mean intellect and freshness, which represents the outcomes (represented as innova-
tive STEAM learner or professional, 21st century-skilled human resource, productive citizen), as
one of the major variables of the model. The inward orientation of the model depicts the con-
certed efforts of the variables (drivers, pedagogical practices, and institutional support) and the
dimensions in each variable in attaining the envisioned outcomes. We used colors to accentu-
ate the meanings. The three other variables with their corresponding dimensions are colored in
dark blue (for the institutional support) to emphasize knowledge, power and integrity; green (for
drivers) to showcase harmony of dimensions and variables as well; and brown (for processes) to
signify being down to earth, sustained for stability, and being supported with good structure.
Dimensions in the process variable are represented by yellow color that exhibits intellect, ener-
gy, warming effect, stability, and spontaneity. We chose this color (yellow) to represent the pro-
cess variable, which we believe exemplifies the TPACK framework generating the seven dimen-
sions that represent the seven-knowledge system a STEAM educator should develop to marvel
upon the intricacies and uniqueness of STEAM teaching and learning. The color (yellow) signifies
the childlike nature of the variable (as yellow is often used as the colors of toys) modelling a
playroom-like environment that focuses on the learning and the learners (Color Theory in Action,
2015). The uneven number of variables fitting in the stable stance of the three variables, repre-
sent equity in the feaching and learning domains. Since we sourced all data from less perform-
ing HEls (SUCs levels 1 and 2, LUCs, non-autonomous private institutions), and from the inputs of
of exemplar STEAM educators from Philippine HEIs tagged as Centers of Excellence (COE) and
Centers of Development (COD) in the country offering STEAM programs, we note that though
we always go for quality, we also consider and also emphasize the concept of equity issues in
the three variables: institutional support, drivers and processes.
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Figure 2. The Philippine STEAM Education (PSE)
Model (Emerging)
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Variables of the Model

The Philippine STEAM Education model adopts the definition of variable as a characteristic or quality, magnitude or quantity,
that can undertake transformations and that is subject to analysis, measurement, assessment, or control during a research en-
deavor (Arias, 2012; Wright & Lake, n.d.). In STEAM Education, we define a variable as a characteristic that expresses the feature or
parameter (that is, a parameter is an element of a system that is useful, or critical, when identifying the system, or when evaluating
its performance, status, condition, etc.) of the practices of STEAM educators in terms of the three domains of teaching and learn-
ing (Pedagogy, Assessment, and Technology Integration). There are four variables reflected in the “emerging” integrative model
developed for Philippine STEAM education: (outcomes, drivers, institutional support, and processes). Each variable covers several
dimensions that enumerate the scope of the variable in terms of Philippine STEAM education. The dimensions as described in this
model frame the route of the actions, and cover the distinctive feature of the whole, as an integrated piece (Butter, Aguilera,
Quintana, Pérez, & Valenzuela, 2017). Specifically, a dimension of a variable seizes a single aspect of STEAM model. Sourced from
the three education domains, we identified common dimensions from the domains to match the intentions and roles of each of
the aforementioned variables.
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Outcomes

This variable appears as the core of the Philippine STEAM Education model. Generally, outcomes are what are expected as the result of a program
or a project. These are very specific statements or phrases that exactly describe what a learner will be able to do in a measurable way (Gosselin, n.d.). In
the context of the philosophy of Outcomes-based Education (OBE) that the countfry advocates, higher and advanced leaming in all disciplines refer to
outcomes as what the schools are expected to achieve.

Drawn from the model analysis of the three domains, we define the outcomes of the Philippine STEAM Education sourced from the major STEAM
pedagogical processes that includes STEAM human resource who are: a) 21st century-skiled human resource, b) innovative STEAM professional/learner,
and c) productive citizens (members of the society).

Drivers

The second variable refers to the Drivers of Philippine STEAM Education (feacher technological knowledge, teacher pedagogical character, provi-
sion for modality, and core values), which detail the key factors and main considerations of STEAM education in the country. They include knowledge,
conditions, or set of characteristics of people that initiate and support the activities for which Philippine STEAM education is designed. Specifically, the
teacher technological knowledge refers how STEAM educators understand tfechnology. Their knowledge of technology goes from familiarity with various
technology through understanding how to make and use specific technology to identified lessons, and assessing when technology assists or impedes les-
son delivery. Teacher pedagogical character features the STEAM educators’ epistemological beliefs and pedagogical practices. Provision for modality
as one of the drivers, envisions STEAM education as flexible in delivering all STEAM disciplines. Finally, core values highlight institution-based or directed indi-
vidual value systems that are deemed necessary for institutions to determine if they are on the right path in fulfilling their vision, mission and goals as an-
chored to the desired STEAM outcomes.

Institutional Support

This variable is vital, as it refers to the capabilities, forces, and resources that contribute to the success of the Philippine STEAM Education processes.
The variable traces the support of the institution to STEAM Education processes, which includes administrative support, equity and diversity, collaboration,
capacity building, provision for appropriate architecture, and platform for innovation. Specifically, administrative support dwell on infrastructure, program
and manpower management, finance and other administrative concerns. Collaboration captures the entirety of institution-initiated and supported col-
laborations, which includes research collaboration between and among institutions and instructional and research collaboration among faculty and staff
within and among institutions. Finally, platform for innovation covers all aspects of STEAM education (i.e., products, processes, services, technologies).

Processes

Our last variable refers to the mechanisms and progressions of STEAM teachers’ STEAM education practices covering the three education do-
mains: pedagogy, assessment and technology integration. The process variable (planning and preparation, implementation, monitoring, mentoring) in-
volves a wide spectrum that covers plan of action, course and line of action, drills, practices and strategies with reflective means to sustainable operation
of processes of educating STEAM learners.
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Variables and Dimensions of the Model

Coded responses from Philippine STEAM educators supplied the major indicators sourced from the three
domains and clustered in the different dimensions of the model, and then labeled as per TPACK framework. In this
model, we define “Indicators” as a set of features or characteristics that allow or establish the description and
evaluation of certain dimensions of a variable. They usually come in varied ways like a checklist that enables the
measurement of the achieved degree of quality or as guiding questions. Figure 3 shows the detailed map of the
variables, the dimensions in each variable with the different corresponding indicators labeled according to the as
per TPACK framework knowledge constructs. We used mind mapping technique to represent all enumerated
specifics and connections of variables and construct relations of the model’s variables, dimensions and indica-
tors. We also used colors to code the indicators in the corresponding knowledge in TPACK framework.
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Figure 3. TPACK-influenced mapped Indicators and Dimensions of

the Philippine STEAM Education Model (Validated)

Outcomes enumerate the least number of dimensions that spell out the products of Philippine STEAM Education: critical
thinker/21st-century-skilled (for emerging), productive citizen, and innovative STEAM leaner/professional. As per the Model (Figure
2), these are the outcomes of the integrated efforts of the remaining variables. Drivers comprise four dimensions with indicators
coded as per the knowledge developed in the TPACK framework. Among the four knowledge constructs, 1) TPCK (Technological
Pedagogical Content Knowledge, 2) and TCK (Technological Content Knowledge, register the most number of indicators of the
“Drivers.” Similarly, the “Institutional Support” variable only covers five dimensions, but most indicators point to PK (Pedagogical
Knowledge). The most represented “Process” variable registers the greatest number of dimensions and indicators per dimension.
However, the map (Figure 3) shows that though this variable comprise a handful of indicators (as sourced from STEAM educators
in the field), TPCK (5) and PCK (4) are only next to “*Pedagogical Knowledge (8).” which dominates the entire “Process” variable.

Apparently, the model (with the map in Figure 2) exemplify the current STEAM education in the Philippines and the educa-
tors’ STEAM education proficiency (which may be quantified using the developed tool: Proficiency Indicators for Philippine STEAM
Education with the Scoring Framework [Appendix A]) as described using the TPACK framework. The tagged TPACK dimension as
exhibited by the indicators in each of the variables and dimensions of the variables present a linear progression of STEAM educao-
tion proficiency of educators. As per our sourced data through intensive classroom observations and interviews, our STEAM edu-
cators try to singly develop one knowledge construct of the TPACK framework at a time. More often than not, we observe the se-
quence of development as content, pedagogy, and technology. This might be the case since, STEAM educators are profiled as
discipline-specific higher and advanced learning educators, in which they focus on singular knowledge of the TPACK framework
before being able to take a step further to blending the knowledge in the TPACK framework until they eventually attain a status
in which they possess an understanding of: 1) how technology applies represent the concepts of the discipline; 2) how to effec-
fively use technology in pedagogical techniques; and 3) how technologies can address the difficulties students face when leam-
ing the concepts. All such aforementioned attributes mark the success of TPACK in STEAM education, which is currently a blur situ-
ation in Philippine STEAM education. Efforts may be emphasized in upskilling and capacity building to help our STEAM educators
blend and weave TPACK knowledge and easily tfraverse the Philippine STEAM Educator career stages until they reach the highest
identified career stage with attributes provided in Table 1 and the required documents for verification per career stages in the
succeeding Tables.
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General Attributes of
STEAM Educator

Table 1. Atiributes and Career Stages

Career Stage 1
Beginner/Novice
(They have acquired the skill)

Beginning/Novice STEAM Educa-
tors have gained the basic qualifi-
cations recognized for entry into
the Philippine Higher STEAM Edu-
cation.

Career Stage 2
Proficient/Developing
(They are applying the skills)

Proficient STEAM Educators are
professionally reliant on the appli-
cations of skills vital for them to
employ knowledge of STEAM disci-
plines, language and communica-
tion within and across curriculum to
support student learning, under-
standing, participation, engage-
ment and achievement in different
STEAM learning contexts.

Career Stage 3
Highly Proficient/Competent
(They collaborate to improve

their application of skills)

Highly Proficient STEAM Educators
collaborate, share or disseminate
knowledge and transfer technology
to unfailingly exhibit a high level of
competence in their STEAM edu-
cation practice grounded on local
and national perspectives, and re-
search-based undertakings, an-
chored on globally-acclaimed best
and finest suitable practices and
principles.

Career Stage 4
Distinguished/Expert
(They try to mentor and establish

policies)

Distinguished STEAM Educators
mentor colleagues and initiate poli-
cy inputs to exemplify the highest
standard for STEAM education
grounded on local and national per-
spectives, and research-based un-
dertakings, anchored on globally-
acclaimed best and finest suitable
practices and principles.

Knowledge of STEAM
Discipline

They have a strong understanding
of the STEAM discipline in which
they are trained in terms of content
knowledge, pedagogy, and integra-
tion of technology.

They provide and apply focused
STEAM teaching programs that
meet curriculum and assessment
requirements.

They collaborate to share and dis-
seminate effective application of
STEAM discipline, research, lan-
guage, and communication, within
and across curricula to promote
STEAM literacy and to develop
Filipino learners’ critical and crea-
tive thinking, and higher-order
thinking skills responsive to nation-
al and global goals.

Their exceptional capacity to ac-
quire knowledge and exemplar
practice to improve knowledge on
STEAM disciplines and in the fields
of research, languages and commu-
nication utilizing STEAM meta-
discipline to develop Filipino learn-
ers’ STEAM skills (e.g., design
thinking skills, time management,
technical know-how, and cognitive
and emotional intelligences) respon-
sive to national and global goals is
shown in their ability to train others
in acquiring a strong understanding
of the discipline.
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Research-based
knowledge of STEAM
disciplines

Table 1. Atiributes and Career Stages

Career Stage 1
Beginner/Novice
(They have acquired the skill)

They demonstrate possession of
research-based knowledge of
STEAM discipline, its related fields
(research, language and communi-
cation and STEAM-related labora-
tory/clinical skills), and principles of
teaching and learning to enhance
their professional practice.

Career Stage 2
Proficient/Developing
(They are applying the skills)

They utilize research-based
knowledge of STEAM disciplines
its related fields (research, lan-
guage and communication and
STEAM-related laboratory/clinical
skills), and principles of teaching
and learning to enhance their pro-
fessional practice.

Career Stage 3
Highly Proficient/Competent
(They collaborate to improve

their application of skills)

They manifest an in-depth and so-
phisticated understanding STEAM
research and collaborate for the
conduct and application of STEAM
research to promote the welfare of
STEAM profession in schools and
the community as well.

Career Stage 4
Distinguished/Expert
(They try to mentor and establish

policies)

They exemplify knowledge genera-
tion, dissemination, and knowledge
sustainability for professional prac-
tice, community service to promote
the welfare of STEAM profession in
schools and the community as well.

Knowledge, Skills and
Values for STEAM
teaching and learning
processes

They possess the requisite
knowledge, skills and values that
support the STEAM teaching and
learning process.

They show possession of
knowledge of teaching strategies
and they manifest capacity to man-
age learning programs that pro-
mote learning based on the learn-
ing needs of the students.

They display skills in planning, im-
plementing and managing learning
programs and curricula within the
STEAM classroom.

They manifest the use of wide
range of teaching strategies that
promote STEAM literacy and other
skills by actively engaging in col-
laborative learning with the profes-
sional community and other stake-
holders for mutual growth and ad-
vancement.

They exhibit support to STEAM
education by contributing to the
STEAM profession as collaborators
and participants in projects and
programs aimed to forge produc-
tive and innovative products, pro-
grams and curricula through local
and international partnerships.

They work together with colleagues
in applying research-based peda-
gogy that promote inquiry, problem
- and product-based learning, cur-
riculum planning, management of
learning, and valuable use of tech-
nology to create lifelong impact in
the lives of other STEAM profes-
sionals, colleagues, diverse learn-
ers/students and the community.

They are recognized as ground-
breakers in STEAM education, con-
tributors to the STEAM profession
and initiators of collaborations that
can forge productive and innovative
products, programs and curricula
through local and international part-
nerships.

They champion modelling and men-
toring of research-based pedagogy
that promote inquiry, problem- and
product-based learning, curriculum
planning, management of learning,
and valuable use of technology to
create lifelong impact in the lives of
other STEAM professionals, col-
leagues, diverse learners/students
and the community.
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Assessment, Monitor-
ing Learning and
Feedback System

Table 1. Atiributes and Career Stages

Career Stage 1
Beginner/Novice
(They have acquired the skill)

They possess knowledge of the
use of assessment strategies,
monitoring and evaluation, and
feedback system consistent with
the curriculum requirement.

Career Stage 2
Proficient/Developing
(They are applying the skills)

They exhibit effective use of as-
sessment strategies, monitoring
and evaluation, and feedback sys-
tem consistent with the curriculum
requirement.

They manifest capability of using
assessment data to address chal-
lenges in implementing effective
teaching and learning practices

Career Stage 3
Highly Proficient/Competent
(They collaborate to improve

their application of skills)

They participate and cooperate in a
collective, complete, and sensible
planning, selecting, implementing
and monitoring assessment and
evaluation of student learning,
feedback system and designing of
assessment-based programs and
plan of actions for better progress
in student learning.

Career Stage 4
Distinguished/Expert
(They try to mentor and establish

policies)

They model, exemplify, and mentor
planning, selecting, implementing
and monitoring assessment and
evaluation of student learning, feed-
back system and designing of as-
sessment-based programs and plan
of actions for better progress in stu-
dent learning.

Professional Develop-
ment and Personal
Growth

They seek professional growth
through attendance to confer-
ences, fora, seminars, and work-
shop to gain knowledge on content
and teaching the STEAM discipline
from STEAM professionals experi-
enced colleagues to improve their
practice.

They seek professional growth
through presentation of research
outputs to conferences, fora, semi-
nars, and workshop to disseminate
knowledge and gain knowledge as
well on STEAM discipline and on
content and teaching the STEAM
discipline from STEAM profession-
als experienced colleagues to im-
prove their practice.

They continually aspire to improve
their professional and personal
growth through knowledge crea-
tion, and dissemination, and collab-
oration with experienced col-
leagues and STEAM experts and
professionals on discipline and on
content and teaching the STEAM
discipline

They sustainably advance and pur-
sue excellence in STEAM quality
teaching and research and commits
to inspire the education community
and stakeholders for the improve-
ment of education provision in the
Philippines.
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Table 2. Required Documents for Verification (Beginner)

General Attributes of STEAM
Educator

Career Stage 1
Beginner/Novice

Beginning/Novice STEAM Educators have gained the basic
qualifications recognized for entry into the Philippine Higher
STEAM Education.

Required Documents for Verification

Transcript of Record or Diploma in any of the STEAM Disci-
plines stipulating completion of any of the STEAM Program
(Undergraduate degree program)

Transcript of Record or Diploma in any of the STEAM Disci-
plines stipulating completion of any of the STEAM Program
(for Graduate degree-Masters)

Program or Discipline-based required standard (e.g., licensing,
certification)

Proficiency Rating using the Proficiency Indicators for Philip-
pine STEAM Educators

Others (please specify and provide annotations)

Knowledge of STEAM Disci-
pline

They have a strong understanding of the STEAM discipline in
which they are trained in terms of content knowledge, pedagogy,
and integration of technology.

Classroom Observation Rating Tool (Rating Scale, Notes,
Technology Integration Checklist, Assessment Checklist)

Copy of their session guide and syllabus highlighting strong
understanding of the STEAM discipline through knowledge of
the discipline, pedagogy, and technology integration.
Instructional materials and teaching tools used in the demon-
stration teaching highlighting possession of strong understand-
ing of the discipline

Copy of the assessment (with TOS) and performance tasks
(with Rubrics) used in the course within the term or semester.
Results of the assessment and performance highlighting un-
derstanding of the lesson by the STEAM learners.

Copy of student evaluation

Others (please specify and provide annotations)
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Table 2. Required Documents for Verification (Beginner)

Research-based knowledge of
STEAM disciplines

Career Stage 1
Beginner/Novice

They demonstrate possession of research-based knowledge of
STEAM discipline, its related fields (research, language and
communication and STEAM-related laboratory/clinical skills),
and principles of teaching and learning to enhance their profes-
sional practice.

Required Documents for Verification

Program or Discipline-based required standard (e.g., licensing,
certification) related to research.

Proficiency Rating using the Proficiency Indicators for Philip-
pine STEAM Educators

Classroom Observation Rating Tool (Rating Scale, Notes,
Technology Integration Checklist, Assessment Checklist)
Certificates of Participation or Attendance to Seminars, fora,
trainings, workshops.

Others (please specify and provide annotations)

Knowledge, Skills and Values
for STEAM teaching and learn-
ing processes

They possess the requisite knowledge, skills and values that
support the STEAM teaching and learning process.

They show possession of knowledge of teaching strategies and
they manifest capacity to manage learning programs that pro-
mote learning based on the learning needs of the students.

Classroom Observation Rating Tool (Rating Scale, Notes,
Technology Integration Checklist, Assessment Checklist)
Copy of their session guide and syllabus highlighting strong
understanding of the STEAM discipline through knowledge of
the discipline, pedagogy, and technology integration.
Proficiency Rating using the Proficiency Indicators for Philip-
pine STEAM Educators

Copy of student evaluation

Copy of Certificate of attendance/participation to seminars and
trainings on teaching strategies i STEAM fields, assessment,
technology integration.

Others (please specify and provide annotations)
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Table 2. Required Documents for Verification (Beginner)

Assessment, Monitoring Learn-
ing and Feedback System

Career Stage 1
Beginner/Novice

They possess knowledge of the use of assessment strategies,
monitoring and evaluation, and feedback system consistent with
the curriculum requirement.

They manifest capability of using assessment data to address
challenges in implementing effective teaching and learning prac-
tices

Required Documents for Verification

Classroom Observation Rating Tool (Rating Scale, Notes,
Technology Integration Checklist, Assessment Checklist)

Copy of their session guide and syllabus highlighting strong
understanding of the STEAM discipline through knowledge of
the discipline, pedagogy, and technology integration.

Proficiency Rating using the Proficiency Indicators for Philip-
pine STEAM Educators

Copy of student evaluation

Copy of Certificate of attendance/participation to seminars and
trainings on teaching strategies in STEAM fields, assessment
Copy of the assessment (with TOS) and performance tasks
(with Rubrics) used in the course within the term or semester
Results of the assessment and performance highlighting un-
derstanding of the lesson by the STEAM learners.

Others (please specify and provide annotations)

Professional Development and
Personal Growth

They seek professional growth through attendance to confer-
ences, fora, seminars, and workshop to gain knowledge on con-
tent and teaching the STEAM discipline from STEAM profession-
als experienced colleagues to improve their practice.

Certificates of Participation or Attendance to Seminars, fora,
trainings, workshops.

Copy of their session guide and syllabus highlighting strong
understanding of the STEAM discipline through knowledge of
the discipline, pedagogy, and technology integration.

Others (please specify and provide annotations)
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Table 3. Required Documents for Verification (Proficient)

General Attributes of STEAM
Educator

Career Stage 2
Proficient/Developing

Proficient STEAM Educators are professionally
reliant on the applications of skills vital for them to
employ knowledge of STEAM disciplines, lan-
guage and communication within and across cur-
riculum to support student learning, understand-
ing, participation, engagement and achievement
in different STEAM learning contexts.

Required Documents for Verification

Transcript of Record or Diploma in any of the STEAM Disciplines stipulating
completion of any of the STEAM Program (Undergraduate degree program)

Transcript of Record or Diploma in any of the STEAM Disciplines stipulating
completion of any of the STEAM Program (for Graduate degree-Masters)
Transcript of Record or certification of Units taken in a STEAM doctoral pro-
gram

School-based merit system or promotion system (for private HEIs and LUCs)
document of proficiency as a tertiary educator or Rating (for Assistant Professor
level) based on Faculty Ranking and Promotion of NBC 461 (for SUCs)

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Edu-
cators

Membership to Professional Organizations
Student Evaluation
Others (please specify and provide annotations)

Knowledge of STEAM Disci-
pline

They provide focused STEAM teaching programs
that meet curriculum and assessment require-
ments.

Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integra-
tion Checklist, Assessment Checklist)

Copy of their session guide and syllabus focused teaching program
(embedding knowledge of the discipline, pedagogy, assessment, and technolo-
gy integration) that emphasizes the faculty’s ability to organize the teaching-
learning process to enable students to learn the required concepts in the
STEAM discipline.

Instructional materials, specific discipline-based technology, and teaching tools
used in the demonstration teaching highlighting command of his/her STEAM
discipline in the teaching and learning process of STEAM learners.

Copy of the assessment (with TOS) and performance tasks (with Rubrics) used
in the course within the term or semester.

Results of the assessment and performance highlighting an in-depth under-
standing of the lesson by the STEAM learners.

Copy of student evaluation

Others (please specify and provide annotations)
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Table 3. Required Documents for Verification (Proficient)

Research-based knowledge of
STEAM disciplines

Career Stage 2
Proficient/Developing

Proficient STEAM Educators are professionally
reliant on the applications of skills vital for them to
employ knowledge of STEAM disciplines, lan-
guage and communication within and across cur-
riculum to support student learning, understand-
ing, participation, engagement and achievement
in different STEAM learning contexts.

Required Documents for Verification

Program or Discipline-based required standard related to research (copy of
research proposal, completed research, publication).

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Edu-
cators

Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integra-
tion Checklist, Assessment Checklist)

Certificates for Presentation of Research in national, regional or international
research fora

Membership to research organizations.

Certificate of attendance and participation to Research and Publication Capabil-
ity Building Programs

Copy of published book or instructional materials

Others (please specify and provide annotations)

Knowledge, Skills and Values
for STEAM teaching and learn-
ing processes

They display skills in planning, implementing and
managing learning programs and curricula within
the STEAM classroom.

They manifest the use of wide range of teaching
strategies that promote STEAM literacy and other
skills by actively engaging in collaborative learning
with the professional community and other stake-
holders for mutual growth and advancement.

Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integra-
tion Checklist, Assessment Checklist)

Copy of their session guide and syllabus focused teaching program
(embedding knowledge of the discipline, pedagogy, assessment, and technolo-
gy integration) that emphasizes the faculty’s ability to organize the teaching-
learning process to enable students to learn the required concepts in the
STEAM discipline.

Minutes of Meeting stipulating attendance and participation to Department-level
and/or College-level, curricular workshops.

Memorandum stipulating that STEAM educator is a member of curricular or
curriculum committee.

Certification by the head of the department or college dean for collaborative
team teaching.

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Edu-
cators

Copy of student evaluation

Copy of Certificate of attendance/participation to seminars and trainings on
teaching strategies in STEAM fields, assessment, technology integration.
Others (please specify and provide annotations)
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Table 3. Required Documents for Verification (Proficient)

Assessment, Monitoring Learn-
ing and Feedback System

Career Stage 2
Proficient/Developing

They exhibit effective use of assessment strate-
gies, monitoring and evaluation, and feedback
system consistent with the curriculum require-
ment. They manifest capability of using assess-
ment data to address challenges in implementing
effective teaching and learning practices

Required Documents for Verification

Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integra-
tion Checklist, Assessment Checklist)

Copy of their session guide and syllabus focused teaching program
(embedding knowledge of the discipline, pedagogy, assessment, and technolo-
gy integration) that emphasizes the faculty’s ability to organize the teaching-
learning process to enable students to learn the required concepts in the
STEAM discipline.

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Edu-
cators

Copy of student evaluation

Copy of Certificate of attendance/participation to seminars and trainings on
teaching strategies in STEAM fields, assessment, monitoring and evaluation of
student learning.

Copy of the assessment (with TOS) and performance tasks (with Rubrics) used
in the course within the term or semester

Results of the assessment and performance highlighting understanding of the
lesson by the STEAM learners.

Minutes of Meeting stipulating attendance and participation to Department-
level, College-level, Institution-level discussion on assessment results for in-
structional planning

Others (please specify and provide annotations)

Professional Development and
Personal Growth

They seek professional growth through presenta-
tion of research outputs to conferences, fora,
seminars, and workshop to disseminate
knowledge and gain knowledge as well on
STEAM discipline and on content and teaching
the STEAM discipline from STEAM professionals
experienced colleagues to improve their practice.

Certificates of Participation or Attendance to Seminars, fora, trainings, work-
shops.

Certificates for Presentation of Research in national, regional or international
research fora

Membership to research organizations.

Copy of their session guide and syllabus focused teaching program
(embedding knowledge of the discipline, pedagogy, assessment, and technolo-
gy integration) that emphasizes the faculty’s ability to organize the teaching-
learning process to enable students to learn the required concepts in the
STEAM discipline.

Others (please specify and provide annotations)
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Table 4. Required Documents for Verification (Highly Proficient)

General Attributes of
STEAM Educator

Career Stage 2
Highly Proficient/Competent

Highly Proficient STEAM Educators collaborate,
share or disseminate knowledge and transfer
technology to unfailingly exhibit a high level of
competence in their STEAM education practice
grounded on local and national perspectives, and
research-based undertakings, anchored on glob-
ally-acclaimed best and finest suitable practices
and principles.

Required Documents for Verification

Transcript of Record or Diploma in any of the STEAM Disciplines stipulating
completion of any of the STEAM Program (Undergraduate degree program)
Transcript of Record or Diploma in any of the STEAM Disciplines stipulating
completion of any of the STEAM Program (for Graduate degree-Masters)
Transcript of Record or Diploma in any of the STEAM Disciplines stipulating
completion of any of the STEAM Program (for Graduate degree-Doctorate De-
gree)

School-based merit system or promotion system (for private HEIs and LUCs)
document of proficiency as a tertiary educator or Rating (for Associate Profes-
sor level) based on Faculty Ranking and Promotion of NBC 461 (for SUCs)
Proficiency Rating using the Proficiency Indicators for Philippine STEAM Edu-
cators

Active Membership (e.g., joins committee, holds a position in the board) to Pro-
fessional Organizations

Invited as resource speaker in teaching the STEAM discipline or in the disci-
pline

Author of textbooks or published instructional materials, and research publica-
tions (CHED-accredited journals, Scopus-indexed journals and Clarivate Ana-
lytics-indexed journals)

With a number of research citations (h-index[google scholar] of at least 3
Certificate of significant contribution to the community

Student Evaluation

Others (please specify and provide annotations)
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Table 4. Required Documents for Verification (Highly Proficient)

Knowledge of STEAM
Discipline

Career Stage 2
Highly Proficient/Competent

They collaborate to share and disseminate effec-
tive application of STEAM discipline, research,
language, and communication, within and across
curricula to promote STEAM literacy and to devel-
op Filipino learners’ critical and creative thinking,
and higher-order thinking skills responsive to na-
tional and global goals.

Required Documents for Verification

Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integra-
tion Checklist, Assessment Checklist)

Copy of their session guide and syllabus focused teaching program
(embedding knowledge of the discipline, pedagogy, assessment, and technolo-
gy integration) that emphasizes the use of STEAM as a meta-discipline and the
faculty’s ability to organize the teaching-learning process to enable students to
learn the required concepts in the STEAM discipline.

Certificate or minutes of meeting or workshop stipulating facilitation and partici-
pation in collaborative development of instructional materials, specific discipline
-based technology, and teaching tools in teaching and learning of the STEAM
discipline of STEAM learners.

Certificate or minutes of meeting or workshop stipulating facilitation and partici-
pation in the collaborative development of assessment (with TOS) and perfor-
mance tasks (with Rubrics) used in the course within the term or semester.
Results of the assessment and performance highlighting an in-depth under-
standing of the lesson by the STEAM learners and acquisition of 21st century
skills such as design thinking, critical thinking, and innovativeness.
Certificate of Appreciation or Recognition as resource speaker in teaching the
STEAM discipline or in the STEAM discipline

Author of textbooks or published instructional materials, and research publica-
tions

Copy of student evaluation

Others (please specify and provide annotations)
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Table 4. Required Documents for Verification (Highly Proficient)

Research-based
knowledge of STEAM
disciplines

Career Stage 2
Highly Proficient/Competent

They manifest an in-depth and sophisticated un-
derstanding STEAM research and collaborate for
the conduct and application of STEAM research to
promote the welfare of STEAM profession in
schools and the community as well.

Required Documents for Verification

Program or Discipline-based required standard related to research (copy of
research proposal of a locally-funded research, completed research, publication
in CHED-accredited journals, Scopus-indexed journals and Clarivate Analytics-
indexed journals).

Collaborative work on developing utility models for STEAM

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Edu-
cators

Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integra-
tion Checklist, Assessment Checklist)

Certificates for Presentation of Research in national, regional or international
research fora (Scopus-indexed and ISl-indexed fora)

Active Membership (e.g., joins committee, holds a position in the board) to Pro-
fessional Organizations

Certificate of Appreciation or Recognition as resource speaker in teaching the
STEAM discipline or in the STEAM discipline

Certificate of Appreciation or Recognition as resource speaker in Research and
Publication Capability Building Programs

Certificate of mentorship of undergraduate graduate students (masters pro-
gram)

Copy of published book or instructional materials

Certificate of significant contribution to the community

Others (please specify and provide annotations)
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Knowledge, Skills and
Values for STEAM teach-
ing and learning process-
es

Required Documents for Verification (Highly Proficient)

Career Stage 2
Highly Proficient/Competent

They exhibit support to STEAM education by con-
tributing to the STEAM profession as collaborators
and participants in projects and programs aimed
to forge productive and innovative products, pro-
grams and curricula through local and internation-
al partnerships.

They work together with colleagues in applying
research-based pedagogy that promote inquiry,
problem- and product-based learning, curriculum
planning, management of learning, and valuable
use of technology to create lifelong impact in the
lives of other STEAM professionals, colleagues,
diverse learners/students and the community.

Required Documents for Verification

Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integra-
tion Checklist, Assessment Checklist)

Copy of their session guide and syllabus focused teaching program
(embedding knowledge of the discipline, pedagogy, assessment, and technolo-
gy integration) that emphasizes the use of STEAM as a meta-discipline, and
the faculty’s ability to use the findings and products of STEAM research to or-
ganize the teaching-learning process to enable students to learn the required
concepts in the STEAM discipline.

Minutes of Meeting stipulating facilitation of curricular workshops in College or
Department level and/or attendance and participation to Institution-level curricu-
lar workshops.

Memorandum stipulating that STEAM educator is a member of curricular or
curriculum committee (institutional-level).

Certification by the head of the department or college dean that the STEAM
faculty facilitated collaborative team teaching.

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Edu-
cators

Copy of student evaluation

Certificate of Appreciation or Recognition as resource speaker in teaching the
STEAM discipline or in the STEAM discipline

Others (please specify and provide annotations)
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Table 4. Required Documents for Verification (Highly Proficient)

Assessment, Monitoring
Learning and Feedback
System

Career Stage 2
Highly Proficient/Competent

They participate and cooperate in a collective,
complete, and sensible planning, selecting, imple-
menting and monitoring assessment and evalua-
tion of student learning, feedback system and de-
signing of assessment-based programs and plan
of actions for better progress in student learning.

Required Documents for Verification

Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integra-
tion Checklist, Assessment Checklist)

Copy of their session guide and syllabus focused teaching program
(embedding knowledge of the discipline, pedagogy, assessment, and technolo-
gy integration) that emphasizes the use of STEAM as a meta-discipline, and
the faculty’s ability to use the findings and products of STEAM research to or-
ganize the teaching-learning process to enable students to learn the required
concepts in the STEAM discipline.

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Edu-
cators

Copy of student evaluation

Copy of Certificate of attendance/participation to seminars and trainings on
teaching strategies in STEAM fields, assessment, monitoring and evaluation of
student learning.

Certification by the head of the department or college dean that the STEAM
faculty facilitated collaborative planning, selecting, implementing, and monitor-
ing assessment and evaluation of student learning, feedback system and de-
signing of assessment-based program and plan of action.

Copy of the assessment (with TOS) and performance tasks (with Rubrics) used
in the course within the term or semester

Results of the assessment and performance highlighting understanding of the
lesson by the STEAM learners.

Minutes of Meeting stipulating facilitation of Department-level, College-level,
and attendance and participation to Institution-level discussion on assessment
results for instructional planning

Others (please specify and provide annotations)
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Table 4. Required Documents for Verification (Highly Proficient)

Professional Develop-
ment and Personal
Growth

Career Stage 2
Highly Proficient/Competent

They continually aspire to improve their profes-
sional and personal growth through knowledge
creation, and dissemination, and collaboration
with experienced colleagues and STEAM experts
and professionals on discipline and on content
and teaching the STEAM discipline.

Required Documents for Verification

Certificate of Appreciation or Recognition as resource speaker in teaching the
STEAM discipline or in the STEAM discipline

Certificate of Appreciation or Recognition as resource speaker in Research and
Publication Capability Building Programs

Certificates for Presentation of Research in national, regional or international
research (Scopus- and ISl-indexed) fora

Active Membership (e.g., joins committee, holds a position in the board) to Pro-
fessional Organizations

Invited as resource speaker in teaching the STEAM discipline or in the disci-
pline

Authorship of textbooks or published instructional materials, and research publi-
cations (CHED-accredited journals, Scopus-indexed journals and Clarivate An-
alytics-indexed journals)

With a number of research citations (h-index [google scholar] of at least 3
Certificate of significant contribution to the community

Student Evaluation

Others (please specify and provide annotations)
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Table 5. Required Documents for Verification (Distinguished)

General Attributes of
STEAM Educator

Career Stage 2
Distinguished/Expert

Distinguished STEAM Educators mentor col-
leagues and initiate policy inputs to exemplify the
highest standard for STEAM education grounded
on local and national perspectives, and research-
based undertakings, anchored on globally-
acclaimed best and finest suitable practices and
principles.

Required Documents for Verification

Transcript of Record or Diploma in any of the STEAM Disciplines stipulating comple-
tion of any of the STEAM Program (Undergraduate degree program)

Transcript of Record or Diploma in any of the STEAM Disciplines stipulating comple-
tion of any of the STEAM Program (for Graduate degree-Masters)

Transcript of Record or Diploma in any of the STEAM Disciplines stipulating comple-
tion of any of the STEAM Program (for Graduate degree-Doctorate Degree)
School-based merit system or promotion system (for private HEIs and LUCs) docu-
ment of proficiency as a tertiary educator or Rating (for Full Professor level) based
on Faculty Ranking and Promotion of NBC 461 (for SUCs)

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Educators

Active Membership (e.g., chair of committee, holds a position in the board) to Pro-
fessional Organizations

Invited as resource speaker in teaching the STEAM discipline or in the discipline
Certificates for Appreciation or Recognition as Plenary Speaker in Research Confer-
ences and Fora in national, regional or international research fora (Scopus-indexed
and ISl-indexed fora)

Certificate of mentorship of graduate students (masters program and doctorate pro-
grams)

Authorship of tertiary textbooks, edited books which are internationally-published or
published instructional materials, and research publications (CHED-accredited jour-
nals, Scopus-indexed journals and Clarivate Analytics-indexed journals)

With a number of research citations (h-index[google scholar] of at least 5
Patent/inventions/discoveries or utility model certifications

Certificate of Project/Program Leadership of funded research (national and/or inter-
national)

Recipient of National and/or International Awards

Certificate of significant contribution to the community

Student Evaluation

Others (please specify and provide annotations)

37



Table 5. Required Documents for Verification (Distinguished)

Knowledge of STEAM
Discipline

Career Stage 2
Distinguished/Expert

Their exceptional capacity to acquire knowledge
and exemplar practice to improve knowledge on
STEAM disciplines and in the fields of research,
languages and communication utilizing STEAM
meta-discipline to develop Filipino learners’
STEAM skills (e.g., design thinking skills, time
management, technical know-how, and cognitive
and emotional intelligences) responsive to nation-
al and global goals is shown in their ability to train
others in acquiring a strong understanding of the
discipline.

Required Documents for Verification

Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integration
Checklist, Assessment Checklist)

Copy of their session guide and syllabus focused teaching program (embedding
knowledge of the discipline, pedagogy, assessment, and technology integration) that
emphasizes the use of STEAM as a meta-discipline, to facilitate research-based
teaching, and the faculty’s ability to use the findings and products of STEAM re-
search to organize the teaching-learning process to enable students to learn the
required concepts in the STEAM discipline.

Certificate or minutes of meeting or workshop stipulating initiating programs for men-
toring colleagues and collaborative development of instructional materials, specific
discipline-based technology, and teaching tools in teaching and learning of the
STEAM discipline of STEAM learners.

Certificate or minutes of meeting or workshop stipulating initiating programs for men-
toring colleagues and collaborative development of assessment (with TOS) and
performance tasks (with Rubrics) used in the course within the term or semester.
Results of the assessment and performance highlighting an in-depth understand-
ing of the lesson by the STEAM learners and acquisition of 21st century skills such
as design thinking, critical thinking, innovativeness, technical know-how, and cogni-
tive and emotional intelligences.

Certificate of Appreciation or Recognition as Lead Speaker or Plenary Speaker in
workshops, seminars and training on teaching the STEAM discipline or in the
STEAM discipline.

Authorship of textbooks or published instructional materials, and research publica-
tions (CHED-accredited journals, Scopus-indexed journals and Clarivate Analytics-
indexed journals)

Copy of student evaluation

Others (please specify and provide annotations)
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Table 5. Required Documents for Verification (Distinguished)

Research-based
knowledge of STEAM
disciplines

Career Stage 2
Distinguished/Expert

They exemplify knowledge generation, dissemina-
tion, and knowledge sustainability for professional
practice, community service to promote the wel-
fare of STEAM profession in schools and the com-
munity as well.

Required Documents for Verification

Program or Discipline-based required standard related to research (copy of research
proposal of a locally-funded research, completed research, publication in CHED-
accredited journals, Scopus-indexed journals and Clarivate Analytics-indexed jour-
nals).

Documents (e.g., MOA) stipulating facilitation of or initiation of Institutional research
collaborations to develop STEAM products for copyright and patents

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Educators
Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integration
Checklist, Assessment Checklist)

Active Membership (e.g., chair of committee, holds a position in the board) to Pro-
fessional Organizations

Invited as resource speaker in teaching the STEAM discipline or in the discipline
Certificates for Appreciation or Recognition as Plenary Speaker in Research Confer-
ences and Fora in national, regional or international research fora (Scopus-indexed
and ISl-indexed fora)

Certificate of mentorship of graduate students (masters program and doctorate pro-
grams)

Authorship of tertiary textbooks, edited books which are internationally-published or
published instructional materials, and research publications (CHED-accredited jour-
nals, Scopus-indexed journals and Clarivate Analytics-indexed journals)

With a number of research citations (h-index[google scholar] of at least 5
Patent/inventions/discoveries or utility model certifications

Certificate of Project/Program Leadership of funded research (national and/or inter-
national)

Copy of published book or instructional materials

Certificate of significant contribution to the community

Others (please specify and provide annotations)
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Table 5. Required Documents for Verification (Distinguished)

Knowledge, Skills and
Values for STEAM teach-
ing and learning process-
es

Career Stage 2
Distinguished/Expert

They are recognized as groundbreakers in
STEAM education, contributors to the STEAM
profession and initiators of collaborations that can
forge productive and innovative products, pro-
grams and curricula through local and internation-
al partnerships.

They champion modelling and mentoring of re-
search-based pedagogy that promote inquiry,
problem- and product-based learning, curriculum
planning, management of learning, and valuable
use of technology to create lifelong impact in the
lives of other STEAM professionals, colleagues,
diverse learners/students and the community.

Required Documents for Verification

Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integration
Checklist, Assessment Checklist)

Copy of their session guide and syllabus focused teaching program (embedding
knowledge of the discipline, pedagogy, assessment, and technology integration) that
emphasizes the use of STEAM as a meta-discipline, to facilitate research-based
teaching, and the faculty’s ability to use the findings and products of STEAM re-
search to organize the teaching-learning process to enable students to learn the
required concepts in the STEAM discipline.

Certificate or minutes of meeting or workshop stipulating initiating programs for men-
toring colleagues and collaborative development of instructional materials, specific
discipline-based technology, and teaching tools in teaching and learning of the
STEAM discipline of STEAM learners.

Certificate or minutes of meeting or workshop stipulating initiating programs for men-
toring colleagues and collaborative development of assessment (with TOS) and
performance tasks (with Rubrics) used in the course within the term or semester.
Minutes of Meeting stipulating initiating programs for mentoring colleagues on Insti-
tution-level curricular workshops.

Memorandum stipulating that STEAM educator Chairs or co-chairs the curricular or
curriculum committee (institutional-level).

Document stipulating participation of the STEAM faculty in national curricular re-
forms (CHED or DepEd)

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Educators
Copy of student evaluation

Certificate of Appreciation or Recognition as resource speaker in teaching the
STEAM discipline or in the STEAM discipline

Others (please specify and provide annotations)
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Table 5. Required Documents for Verification (Distinguished)

Assessment, Monitoring
Learning and Feedback
System

Career Stage 2
Distinguished/Expert

They model, exemplify, and mentor planning, se-
lecting, implementing and monitoring assessment
and evaluation of student learning, feedback sys-
tem and designing of assessment-based pro-
grams and plan of actions for better progress in
student learning.

Required Documents for Verification

Classroom Observation Rating Tool (Rating Scale, Notes, Technology Integration
Checklist, Assessment Checklist)

Copy of their session guide and syllabus focused teaching program (embedding
knowledge of the discipline, pedagogy, assessment, and technology integration) that
emphasizes the use of STEAM as a meta-discipline, to facilitate research-based
teaching, and the faculty’s ability to use the findings and products of STEAM re-
search to organize the teaching-learning process to enable students to learn the
required concepts in the STEAM discipline.

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Educators
Copy of student evaluation

Copy of Certificate of Recognition or Appreciation as Resource Speaker or Plenary
Speaker in seminars and trainings on teaching strategies in STEAM fields, assess-
ment, monitoring and evaluation of student learning.

Certification by the head of the department or college dean that the STEAM faculty
initiated collaborative planning, selecting, implementing, and monitoring as-
sessment and evaluation of student learning, feedback system and designing of as-
sessment-based program and plan of action (Institution-wide).

Copy of the assessment (with TOS) and performance tasks (with Rubrics) used in
the course within the term or semester

Results of the assessment and performance highlighting understanding of the les-
son by the STEAM learners.

Minutes of Meeting stipulating initiating of College-level, and/or Institution-level dis-
cussion on assessment results for instructional planning

Others (please specify and provide annotations)
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Table 5. Required Documents for Verification (Distinguished)

Professional Develop-
ment and Personal
Growth

Career Stage 2
Distinguished/Expert

They sustainably advance and pursue excellence
in STEAM quality teaching and research and com-
mits to inspire the education community and
stakeholders for the improvement of education
provision in the Philippines.

Required Documents for Verification

Proficiency Rating using the Proficiency Indicators for Philippine STEAM Educators
Active Membership (e.g., chair of committee, holds a position in the board) to Pro-
fessional Organizations

Invited as resource speaker in teaching the STEAM discipline or in the discipline
Certificates for Appreciation or Recognition as Plenary Speaker in Research Confer-
ences and Fora in national, regional or international research fora (Scopus-indexed
and ISl-indexed fora)

Certificate of mentorship of graduate students (masters program and doctorate pro-
grams)

Authorship of tertiary textbooks, edited books which are internationally-published or
published instructional materials, and research publications (CHED-accredited jour-
nals, Scopus-indexed journals and Clarivate Analytics-indexed journals)

With a number of research citations (h-index[google scholar] of at least 5
Patent/inventions/discoveries or utility model certifications

Certificate of Project/Program Leadership of funded research (national and/or inter-
national)

Recipient of National and/or International Awards

Certificate of significant contribution to the community

Student Evaluation

Others (please specify and provide annotations)
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A. PEDAGOGICAL MODEL

A.l1. Validated

The STEAM Pedagogical Model in Philippine Higher Education Institutions (HEIs) demonstrates an inferdependence between Institutional Pedagogical Cul-
ture and STEAM Pedagogical Processes. The pedagogical culture of an HEl pertains fo its framework and mechanism for planning, disseminating, and evaluating
the pedagogical processes and the extent by which research and teaching nexus is advanced in all these processes. Planning the pedagogical processes specifi-
cally ensures alignment of learning objectives and activities, alignment of faculty specialization and content taught, partnership between school and industry, and
emphasis of the relevance of STEAM to the community. An instfitutional pedagogical culture likewise entails disseminating institutional pedagogical policies and
curricular reforms, programs, and innovations. Evaluation of pedagogical processes entails periodic institutional review of curriculum and evaluation of teachers'
pedagogical processes and consequently drawing implications for ranking, promotion, and continuing professional development. Pedagogical culture further pro-
motes mentoring among faculty members, and tenders continuing professional development opportunities for teachers.

The pedagogical culture of an HEl drives its STEAM pedagogical processes, specifically the teaching practices, and shapes the pedagogical character of
its feachers. As illustrated by the "yin yang" pattern, the institutional pedagogical processes and teachers' pedagogical character exemplify the institution's peda-
gogical culture. This suggests that pedagogical processes likewise entail planning, facilitating, and monitoring learning, as well as establishing a mentoring mecha-
nism for learners. The Philippine STEAM pedagogical model emphasizes inquiry-based and output/product-based learning and teaching and a spectrum of related
teaching practices. Further, it promotes ethical conduct of STEAM pedagogical processes and research for continuous improvement of STEAM pedagogy.

A teacher's epistemological beliefs and teaching practices comprise his pedagogical character. STEAM teachers acknowledge that there is no perfect
teaching strategy. This suggests that appropriateness of feaching approach must be given attention in planning the pedagogical processes. Hence STEAM teach-
ers are skilled in various teaching strategies and are adept in switching across strategies whenever appropriate and necessary. STEAM teachers likewise model
learning by linking practice and teaching and demonstrating critical and reflective thinking.

The Pedagogical model of Philippine STEAM Education explicates that the nexus between an insfitution's pedagogical culture and its pedagogical pro-
cesses is gauged by the quadlity of its learners and teachers. Specifically, the Philippine STEAM education aims at nurturing critical thinkers, productive citizens, and
competent STEAM professionals. The circular frame of the model depicts sustainability of every relationship demonstrated by its variables and dimensions.
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Figure 4. Pedagogical Model (Validated)
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A.2. Emerging

The STEAM Pedagogical Model in Philippine Higher Education Institutions (HEIs) demonstrates an interdependence between Institutional Pedagogical Culture
and STEAM Pedagogical Processes. The pedagogical culture of an HEl pertains to its framework and mechanism for planning, disseminating, and evaluating the peda-
gogical processes and the extent by which research and teaching nexus is advanced in all these processes. Planning the pedagogical processes specifically ensures
alignment of learning objectives and activities, alignment of faculty specialization and content taught, partnership between school and industry, and emphasis of the
relevance of STEAM to the community. An institutional pedagogical culture likewise entails disseminating institutional pedagogical policies and curricular reforms, pro-
grams, and innovations. Evaluation of pedagogical processes entails periodic institutional review of curriculum and evaluation of teachers' pedagogical processes and
consequently drawing implications for ranking, promotion, and confinuing professional development. Pedagogical culture further promotes mentoring among faculty
members, and tenders confinuing professional development opportunities for feachers.

The pedagogical culture of an HEl drives its STEAM pedagogical processes, specifically the teaching practices, and shapes the pedagogical character of its
teachers. As illustrated by the "yin yang" pattern, the institutional pedagogical processes and teachers' pedagogical character exemplify the institution's pedagogical
culture. This suggests that pedagogical processes likewise entail planning, facilitating, and monitoring learning, as well as establishing a mentoring mechanism for learn-
ers. The Philippine STEAM pedagogical model emphasizes inquiry-based and output/product-based learning and teaching and a spectrum of related teaching prac-
fices. Further, it promotes ethical conduct of STEAM pedagogical processes and research for confinuous improvement of STEAM pedagogy.

A teacher's epistemological beliefs and teaching practices comprise his pedagogical character. STEAM teachers acknowledge that there is no perfect teach-
ing strategy. This suggests that appropriateness of teaching approach must be given attention in planning the pedagogical processes. Hence STEAM teachers are
skilled in various feaching strategies and are adept in switching across strategies whenever appropriate and necessary. STEAM teachers likewise model learning by link-
ing practice and teaching and demonstrating critical and reflective thinking.

The Pedagogical model of Philippine STEAM Education explicates that the nexus between an institution's pedagogical culture and its pedagogical processes is
gauged by the quality of its learners and teachers. Specifically, Philippine STEAM education aims at nurturing 21st century-skilled human resource, productive citizens,
and competent STEAM professionals. The circular frame of the model depicts sustainability of every relationship demonstrated by its variables and dimensions.
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Figure 5. Pedagogical Model (Emerging)
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B. ASSESSMENT MODEL

B.1. Validated

The STEAM Assessment Model (Figure 6) highlights the four variables and thirteen dimensions that influence the overall framework of the Philippine STEAM
Education. The first three variables are represented as concentric circles that encapsulate the fourth.

The first variable includes the (A) “Enablers” of STEAM Assessment which occupies the outermost layer of the model. This variable has two dimensions, (1)
Institutional Affordances and (2) Sustainability, and considered crucial as this variable highlights the capabilities, forces, and resources that contributes to the suc-
cess of the assessment process. The first dimension refers to the properties, facilities and policies of educational institutions or an aspect of its environment that de-
scribes and aids their STEAM assessment process. The second dimension pertains to the efforts and practices exerted to secure, maintain, and improve the quality
of the STEAM assessment process; involving the various research initiatives that aims to oversee and enhance assessment. The connection between the two dimen-
sions indicates the significant linkage between the two and how one influences the other.

The second variable are the (B) “Drivers” of STEAM Assessment. It is displayed as the next layer of the model that enumerates the key factors and main
considerations in the STEAM assessment process and direction. These factors are categorized into three dimensions, which are: (3) Equity and Diversity, (4) Collabo-
ration, and (5) Modality. By and large, these three dimensions ensure the inclusion of all types of learners, accommodation of the context and locale of the stu-
dents, and making certain that each has a fair and equal opportunity during the assessment process; maintain the dynamic and engaging interactions that exist
between various key players in the assessment process; and bestow the use of varied and appropriate tools and methods for various purposes of assessment in the
STEAM learning-teaching discourse.

The third variable enumerates the (C) “Processes” of STEAM Assessment, which is found in the third inner layer of the model. This variable identified five
stages which depict the last five dimensions of the model. These are (6) Planning and Preparation, (7) Implementation, (8) Rating, (?) Reporting, and (10) Reflection.
They represent the different phases of reflective instruction where assessment principles are observed and practiced. The arrows poinfing from one stage fo the
other symbolizes that the STEAM assessment follows a specific order and the cyclical nature of the process. Furthermore, the Process of STEAM Assessment, with its
corresponding indicators (correlated with the Drivers of STEAM Assessment) commands the assortment of STEAM assessment practices. It also defines the attributes
of teaching competencies, as well as, establishes the requirements for advancement in each career stage (Beginner, Proficient, Highly Proficient, Distinguished) of
a STEAM educator.

The last variable, appearing at the kernel of the model, specifies the desired (D) “Outcomes” of STEAM Education. It set forth the intended trait and char-
acteristics of STEAM learners and graduates, categorized into three dimensions. These are to be (11) Innovative STEAM Professional Learner, (12) Critical Thinker,
and (13) Productive Citizen (members of the society); which also serves as a metric of a successful delivery of STEAM education.
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B.2. Emerging

The STEAM Assessment Model (Figure 7) highlights the four variables and fourteen dimensions that influence the overall framework of the Philippine STEAM Edu-
cation. The first three variables are represented as concentric circles that encapsulate the fourth.

The first variable includes the (A) “Enablers” of STEAM Assessment which occupies the outermost layer of the model. This variable has two dimensions, (1) Institu-
tional Affordances and (2) Sustainability, and considered crucial as this variable highlights the capabilities, forces, and resources that contributes to the success of the
assessment process. The first dimension refers to the properties, facilities and policies of educational institutions or an aspect of its environment that describes and aids
their STEAM assessment process. The second dimension pertains fo the efforts and practices exerted to secure, maintain, and improve the quality of the STEAM assess-
ment process; involving the various research initiatives that aims to oversee and enhance assessment.. The connection between the two dimensions indicates the signif-
icant linkage between the two and how one influences the other.

The second variable are the (B) “Drivers” of STEAM Assessment. It is displayed as the next layer of the model that enumerates the key factors and main consid-
erations in the STEAM assessment process and direction. These factors are categorized into four dimensions, which are: (3) Equity and Diversity, (4) Collaboration, (5) Mo-
dality and (6) Innovation. By and large, these three dimensions ensure the inclusion of all types of learners, accommodation of the context and locale of the students,
and making certain that each has a fair and equal opportunity during the assessment process; maintain the dynamic and engaging interactions that exist between
various key players in the assessment process, bestow the use of varied and appropriate tools and methods for various purposes of assessment, and incorporate creativ-
ity and problem solving skills in utilizing and maximizing resources in the STEAM learning-teaching discourse.

The third variable enumerates the (C) “Processes” of STEAM Assessment, which is found in the third inner layer of the model. This variable identified five stages
which depict the last five dimensions of the model. These are (7) Planning and Preparation, (8) Implementation, (9) Rating, (10) Reporting, and (11) Reflection. They rep-
resent the different phases of reflective instruction where assessment principles are observed and practiced. The arrows pointing from one stage to the other symbolizes
that the STEAM assessment follows a specific order and the cyclical nature of the process. Furthermore, the Process of STEAM Assessment, with its corresponding indica-
tors (correlated with the Drivers of STEAM Assessment) commands the assorfment of STEAM assessment practices. It also defines the atfributes of teaching competen-
cies, as well as, establishes the requirements for advancement in each career stage (Beginner, Proficient, Highly Proficient, Distinguished) of a STEAM educator.

The last variable, appearing at the kernel of the model, specifies the desired (D) “Outcomes” of STEAM Education. It set forth the intended trait and characteris-
fics of STEAM learners and graduates, categorized into three dimensions. These are to be (12) Innovative STEAM Professional Learner, (13) Critical Thinker, and (14) Pro-
ductive Citizen (members of the society); which also serves as a metric of a successful delivery of STEAM education.
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C. TECHNOLOGY INTEGRATION MODEL

C.1l. Validated

Technology integration refers to the use of technology resources -- computers, mobile devices like smartphones and tablets, digital cameras, social media
platforms and networks, software applications, the Internet, etc. in learning, in daily classroom practices, in tfeachers’ major and other duties, and in the manage-
ment of a school (Edutopia, 2007; Educationdsite, 2011). The technology integration model for STEAM education shows three variables: teacher technological
knowledge (TTK), institutional support (IS) and outcomes. Teacher technological knowledge (TTK) refers to the understanding of teachers about technology. This
includes familiarity to various technology, understanding how to make and use specific technology to identified lessons, and assessing when technology assist or
impede lesson delivery. Teacher technology knowledge has two dimensions, lesson structure and content-driven. Lesson structure pertains to the integration of
technology in specific parts of the lesson, at most, for faster lesson delivery and better presentation. Content-driven is the use of technology in instruction specifical-
ly applicable to courses on which the content of the course is bound to technology use. On the other hand, Institutional Support (IS) has two dimensions: capacity
building and quality of technology, architecture, system and design. Capacity building is to enhance technological literacy of teachers in the appropriate use of
technology for specific purpose. It includes frainings and workshops for teachers in the proper use of technology. Quality of technology, architecture, design and
system refers to various software, applications, devices and other instruments that the teachers need to carry out the teaching-learning process. This is approximat-
ed by the affordability, availability and appropriateness of the technology used in instruction and/or assessment. Current and modern designs to ensure the com-
fortable use of technology in teaching and learning are essential to produce critical thinkers, productive citizens and innovative STEAM professionals in promoting
quality STEAM education.

The model theorizes using the TPACK, SAMR and Triple E framework with emphasis on Triple E: engagement, enhancement and extension. The model shows
no barriers that divide the dimensions of the variables to signify that these dimensions are related to one another. Similarly, the Triple E Framework are observed in
the outermost circle to denote that technology integration can be a way to evaluate how to select tools to meet the learning goals, and design learning episodes
using fools that impact students to deduce the desired learning outcome.
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C.2. Emerging

The emerging fechnology integration model resulted from the two-fier validation. The same variables are present in the model: teacher technological
knowledge, institutional support and outcomes. The emerging model has additional one dimension each under teacher technological knowledge and institutional sup-
port. Context-based under the teacher technological knowledge refers to the conditions, physical, economic or cultural, of the school, feachers including the students.
Further, under institutional support added one dimension: research in technology development. Research in technology development refers to the dimension of institu-
fional support that creates opportunities to innovate and develop technology related to STEAM disciplines. Moreover, one of the outcomes of being a STEAM learner/
profession is to possess 21st century skills.
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STEAM Educators
Proficiency Indicators




Q&D "#,  TECHNOLOGICAL PEDAGOGICAL ASSESSMENT CONTENT KNOWLEDGE

v ¢ (TPACK) IN PHILIPPINE STEAM EDUCATION
& (02) 317-1768 local 530 B steam@pnu.edu.ph
STEAM EDUCATIC [ 0906-3719733 / 0923-9324884 (Nica A. Casilla, Technical Staff) i https://www.facebook.com/TPACK.CHED/

STEAM EDUCATORS PROFICIENCY INDICATORS

Informed Consent Form

Being over the age of 18 years old (legally independent), | hereby consent to participate in the research project titled: “Technological-Pedagogical-Assessment-Content-
Knowledge (TPACK) in STEAM Education” by answering the herein STEAM EDUCATORS PROFICIENCY INDICATORS

I am aware that my participation is voluntary in nature;

| understand that | may not directly benefit from taking part in this research;

While the information gained in this study will be published as a research article, | will not be identified, and individual information will remain confidential;
Any information and related data obtained during the pilot testing shall be used solely for research and academic purposes; and

I may provide comment/s and suggestion/s to the items in the research instrument and the process of pilot testing as | deemed necessary.

Dear Respondent,

The Philippine Normal University would like to know your level of proficiency as a STEAM Educator. Please rate yourself in terms of the indicators/attributes listed
by highlighting the choice of your answer.

Scale to use (4-point scale):

4 = Always true to myself
3 = Often true to myself
2 = Occasionally true to myself
1 = Rarely true to myself
N/A = Not applicable
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This self-rating scale may inform the level of STEAM Educator Proficiency as Beginning STEAM Educator, Proficient STEAM Educator, Highly Proficient STEAM
Educator, and Distinguished STEAM Educator.

Thank you for taking time in answering.

PNU Researchers

*E-mail Address:

Name (Optional):

*Gender:

*Age:

*School Affiliation:

*Address:

*No. of Years of STEAM Teaching:

*Specific Area/Field (Science, Technology,
Engineering, Agriculture, or Mathematics)

*Subject being taught

*Year Level being taught

Iltem No. Indicators 4 3 2 1 N/A
1 Possesses content knowledge on STEAM (Science, Technology, Engineering, Agriculture, and Mathematics). O O O O O
2 Demonstrates content knowledge on core STEAM courses. O O O O O
3 Demonstrates content knowledge on STEAM-related fields (i.e., research, language and communication). O O O O O
4 Demonstrates STEAM-related laboratory/clinical skills. O O O Od O




5 Possesses knowledge on related industry/community as service providers. O O O O O

6 Exhibits knowledge on STEAM fields (content and skills) responsive to national goals and global concerns. O O O O O

7 Plans, conducts, and disseminates STEAM-related research. O O O O O
Designs, improves, innovates, and supervises basic to advance systems

8 g a0 d y O O O O O
and/or procedures as solutions to local and global problems within realistic constraints.

9 Utilizes research outputs to enhance professional practice and to address national and global concerns. O O O O O
Develops/Improvises new technology (software, laboratory equipment, and teaching materials) using locally available

10 3 L : ! O O O O O
resources to advance effective and efficient practice of the profession.

n Uses modern statistical and computing techniques and tools in predicting future trends and processes of STEAM. O O O O O

12 Familiarizes with database relevant to the STEAM profession. O O O O O

13 Uses advanced and research-based techniques and tools in teaching STEAM content knowledge. O O O O O

14 Communicates effectively across multiple platforms, both oral and written, especially in the English language. O O O O O

15 Seeks out information on subject related research, e.g., via journals or by attending conferences. O O O O O

16 Facilitates development of reflective and critical thinking among students. O O O O O

17 Promotes inquiry attitude through questioning. O O (] ! O

18 Facilitates active classroom discussion using inquiry learning strategies (project-based, problem-based, product-based). O O O O O
Allows flexible channels of communication to get across students of different abilities and comprehension skills and even

19 allows occasional use of mother tongue to help express themselves or their answers better (then translate them to a O O O O O
common language for everyone to appreciate and learn from).

Comment for Item Nos. 1-19

20 Observes precautionary measures in the laboratory rooms and classrooms (fire extinguishers, fire force) alarm systems, and O O O O 0O
campus security.

21 Facilitates ethical use of online resources. O O O O O

4
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22 Promotes working effectively in multidisciplinary and multi-cultural teams. O O (] O O

23 Exhibits capability to facilitate large classes. O O O O O
Promotes proper care and handling of laboratory instruments, tools, equipment, online systems, virtual laboratories, and

24 O O O O O
software.

25 Promotes seamless transition of topics and establishes relevant relationship of concepts. (] O O O O

26 Utilizes teaching strategies suited to diverse learners. O O O O O
Monitors each student by establishing eye contact, walking around the area, being aware of what's happening in the class

27 . : SN A ; o O O O O O
during sessions, site visits, field trips, tours, and other supervised visits.

28 Models various scientific attitudes and STEAM professional fraits. O O O O O
Promotes the concept of voluntary service by making students carry out classroom-related duties (e.g., monitoring

29 : ; : O O O O O
cleanliness and orderliness in the classroom).

Comment for Iltem Nos. 20-29

Facilitates lessons and activities that are suited to the students' interests and individual differences and do not discriminate

30 R : O O O O O
any cultural groups and are sensitive to students' needs.

31 Arranges opportunities for students to learn by allowing them to form varied group structures (solo, pair, groups, and teams). O O O O O

32 Develops gender-sensitive instructional materials. O O O O O

33 Takes into consideration the cultural, social, and emotional differences among students. O O O O O

34 Prepares materials and lessons appropriate to specific learning capability. O O O O O

35 Facilitates peer learning to support other students cognitively and affectively. O O O O O

36 Listens skillfully, reasonably, and patiently to his or her students during consultation. O O O O O

Comment for Item Nos. 30-36
5
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37 Possesses knowledge on curricular programs including goals and framework. O O O | O
38 Engages the students in planning and achieving the learning outcomes. O O O O O
39 Utilizes various teaching methods. O O O O O
40 Applies current trends, practices, and innovations in the teaching process. O O O O O
1, Uses updated syllabi and teaching methods to meet the desired learning outcomes. O O O O O
42 Ensures that the learning outcomes are attained. O O O O O
43 Designs, communicates, and implements STEAM-related activities in partnership with the community/industry. O O (]} O O
44 Uses multimedia and other learning resources like journals and online materials in the teaching and learning process. (] O O O O
45 Adapts and utilizes STEAM technologies in the teaching and learning process. O O O O O
Comment for ltem Nos. 37-45
46 Selects standard assessment methods appropriate for instructional decisions. O O O O O
47 Recognizes unethical, illegal and otherwise inappropriate assessment methods and uses of assessment information. O O O O O
Possesses skills in using assessment results when making decisions about individual students, planning teaching, developing
48 ; : O O O O O
curriculum, and school improvement.
Comment for ltem Nos. 446-48
49 Emphasizes the effects and impacts of the STEAM disciplines to the community and society. O O O O O
50 Conducts STEAM-related activities involving the learners, parents and the community. O O O O O
6
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51 Demonstrates dedication and commitment to work with honesty and integrity. O O O O O
52 Recognizes and understands the professional, social and ethical responsibilities of the STEAM profession. O O O O O
53 Practices STEAM profession in accordance with the existing laws, legal, ethical and moral standards. O O O O O
54 Models the existing general policies, rules and regulations to promote the welfare of the STEAM professions. O O O O O
55 Observes the existing policies to better serve the students, the school, and the community. O O O O O
Comment for Item Nos. 49-55
56 Maintains reputation as a pedagogical leader. O O O O O
Participates in seminars and conferences that may provide valuable inputs to make STEAM teaching relevant and
57 - T O O O | O
responsive to the changing times.
Uses appropriate modern techniques and tools necessary for the practice of STEAM profession in order to be globally
58 s O O O O O
competitive.
Pursues higher learning (ex. graduate studies or short term courses) and accomplishes higher goals to advance in one's
59 O O O O O
career stage.
Engages in professional activities other than teaching (publish articles, conduct valuable and impactful research, take part
60 in the curriculum development, re-echo seminars efc.) to further improve teaching competencies as well as leadership O O O O O
quadlities and make a distinction in the field of science.
Comment for ltem Nos. 56-60
7
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