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CHAPTER S
The Philippine STEAM Education Model

Marie Paz E. Morales, Jovito C. Anito Jr., Celina P. Sarmiento, Ruel A. Avilla, Caesar P. Palisoc,
Levi E. Elipane, Thaddeus Owen D. Ayuste, Benilda R. Butron, Brando C. Palomar

Science, Technology, Engineering, Agri/Fisheries, Mathematics (STEAM) Education
dominates the factors that contribute to national growth and development. This study
developed the Philippine STEAM Education (PSE) Model to visualize the Philippine
Higher STEAM Education and to check how far we are from the global standards.
Grounded on theories (Commission on Higher Education Policies, Standards, and
Guidelines [PSG’s], Philippine Professional Standards for Teachers [PPST], and
Technological Pedagogical Content Knowledge [TPACK]), the study sourced its data
from online survey (extracted from 1900 STEAM educator respondents [national
survey]), classroom observations and interviews of 106 participants determined through
stratified and random sampling of a number of state universities 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
dimensions of the emerging TPACK framework for Philippine Higher STEAM Education
surfaced. Analyses of the generated individual domain models (Pedagogical, Assessment,
Technological Integration) unified and developed the PSE Model that underwent three-
tier validation by experts in the different STEAM disciplines and country-wide identified
STEAM educators. The results of the development and validation processes generated the
final validated PSE Model that presents a visual of the current Philippine STEAM
Education. However, the model development and design process identified several
constructs foreseen to forecast the ideal Philippine STEAM Education, which the country
hopes for, thus, led to crafting the emerging PSE Model, as envisioned to represent the
Philippine STEAM Education in the 21% century. From these crafted models, the higher
education agency of the country may initiate carving policies for STEAM education in
the nation. R & D (Research and Development) may consider extending this initial
endeavor to spawn tools (in assessment), and processes (in pedagogy and technology
integration) to capitalize on the benefits of the generated models of Philippine STEAM
Education.

Keywords: assessment, pedagogy, technology integration, Science, Technology,
Engineering, Agri-Fisheries, Mathematics (STEAM) Education



5.1. Introduction

The Philippine Development Plan (PDP 2017-2022) underscores specific strategic goals and
development processes of the Philippine government to realize the envisioned future of every
Filipino to enjoy “Matatag (stable), Maginhawa (comfortable), and Panatag na buhay (assured
quality of life). ” The country held that the 2040 goals (spelt out as AmbisyonNatin 2040) might
be concretized through the three priority areas of the development plan, valorizing: 1)
malasakit (enhancing the social fabric of concern); 2) pagbabago (reducing inequality); and 3)
patuloy na pag-unlad (increasing growth potential). These three priority areas emphasize
among other areas, 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 for the Filipinos.

As part of the strong foundation, the government needs to accelerate the Human Resource for
both highly-trusted and resilient society and globally-competitive knowledge economy. This
segment of the development plan features strategies to achieve quality in all levels of education,
from achieving a broad stroke quality, accessible, relevant, and liberating basic education
program for all, to featuring teacher quality, and quality higher education and technical
education accentuating Science, Technology and Innovation field. Thus, a cogent role is
entrusted to the Philippine education, teacher quality and Philippine STEAM education for the
government to realize the full potential of its workforce, contributory to the achievement of its
intended visions.

5.2. Purposes

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

e Develop the Philippine Higher STEAM Education Pedagogical Model and the

Philippine Higher STEAM Education Assessment Model

e Set forth the Philippine Higher STEAM Education Technology Integration Model

e Design and come up with the TPACK Model for Philippine Higher STEAM Education

e Devise the Philippine STEAM Education Model

5.3 Theories

In developing the varied frameworks to model the Philippine Higher STEAM education,
significant contributions 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.

5.3.1. Policies, Standards, and Guidelines (PSGs)

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 control details (Policies,
Standards and Guidelines, 2009). Organizations typically have four types of documents in
place:
e Policies
o Agencies consider this document as high-level signed by a person of
significant authority (such as a corporate officer, president, or vice
president, commissioner). This document generally states that a particular
high-level control objective is important to the agency’s success, which
requires mandatory compliance.

o Standards
o 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.

e Guidelines
o The documents intend to determine the course of action containing non-
mandatory controls defined to support the standards. These are meant to provide
advice pertaining to how organizational objectives might be obtained in the
absence of a standard. Guidelines commonly are strongly recommended best
practices, and may contain additional recommendations that support and
improve controls 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 cum 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. Interestingly, almost all programs of the Commission required
revision of their respective PSGs, to cover the following key elements:
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A. Program Specifications

a. Program Description
1. degree name
2. nature of the field of study
3. program goals
4. specific professions/ careers/ occupations for graduates
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

B. Curriculum
a.  Curriculum description
Sample curriculum
Sample curriculum map
Sample means of curriculum delivery
Sample syllabi for selected core courses

® oo o

C. Minimum Required Resources
a. Administration
b. Faculty and staff
c. Library, Laboratory & Physical Facilities

5.3.2. 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 values 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 for: “1) setting
clear expectations of teachers along well-defined career stages of professional development
from beginning to distinguished practice; 2) engaging teachers to actively embrace a continuing
effort in attaining proficiency; and 3) applying a uniform measure to assess teacher




performance, identify needs, and provide support for professional development” (DepEd
adopts PPST, 2018).

This Philippine standard includes 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):

e Content knowledge and its application within and across curriculum areas

e 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 teaching and learning

e Classroom communication strategies

Domain 2, Learning Environment (with 6 strands):
e Learner safety and security
e Fair learning environment
e Management of classroom structure and activities
e Support for learner participation
e Promotion of purposive learning
e Management of learner behavior

Domain 3, Diversity of Learners (with 5 strands):
e Learners’ gender, needs, flaws, strengths, interests and experiences
e Learners’ linguistic, cultural, socio-economic and religious backgrounds
e Learners with disabilities, 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
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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

5.3.3. Technological, Pedagogical, Content, Knowledge (TPACK)

This framework is heavily influenced by Shulman who acknowledged that merely
understanding the subject matter is insufficient to teach 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 of instructional strategies and assessment (Magnusson et al., 1999; Usak, 2005).

Guided by the dramatic technology revolution in the 21% century, Clark (2010) held that
integrating technology in the curriculum and instruction will bring about significant student
achievement 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
Shulman’s (1986) concept of pedagogical content knowledge (PCK) to address the growing
prominence of digital technologies in instructional settings. Geared towards tapping the
transformative benefits and potentials of introducing technologies in instructional setting,
Mishra and Koehler (2006) described the integration of technology 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 interactions between teacher’s knowledge of the content (CK), pedagogy (PK), and
technology (TK). Mishra and Koehler (2006) further postulated that a teacher who can navigate
between these interrelations acts as an expert much far 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 jibes with the themes of
“AMBISYONNATIN 2040:” ‘“Matatag, Maginhawa, at Panatag na Buhay (Philippine
Development Plan [PDP], 2017).” The country suggested that the 2040 goals might be
concretized through the three priority areas of the crafted Philippine Development Plan: 1)
malasakit (enhancing social fabric); 2) pagbabago (reducing inequality); and 3) patuloy na
pag-unlad (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, that may be derived from quality STEAM education for Filipino
learners.

This desire for quality STEAM Education is grounded on providing concrete, multi-faceted
and interdisciplinary solutions to complex issues and problems that the country usually faces,
as brought about by man-made and natural-caused factors. A well-thought of STEAM
Education should include all facets of learning defined by the TPACK Framework which
includes: Technology integration, innovative pedagogical approaches, appropriate assessment
tools, and content standards and competencies. These existing frameworks must have reached
the realms of the Philippine Higher Education, yet, concrete implementation of schemes to
translate such a 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 46 PSGs, but customized to Philippine STEAM Education to
identify the TPACK competencies of STEAM educators; determine the most innovative and
appropriate pedagogical approaches for Filipino learners; specify the useful assessment tools
to formative development and assessment of learning; model technology integration and
identify content standards and competencies of STEAM Education unique to Filipino STEAM
learners, but consider global significance to bring them to better competitive stance. This study,
thus, provides directions, pathways, and rubric in the field of STEAM education for better
management of learning, development of quality STEAM human resources, STEAM literacy
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to enhance life management, resources management, risk reduction, and work for sustainability
of knowledge and resources for quality living.

5.4. 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 1900
STEAM educator respondents [national survey]), classroom observations and interviews of
106 participants determined through stratified and random sampling of state universities 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 ended the model
generation process.

5.5. The Philippine STEAM Education Model
(Validated)

The validated 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 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
two stages of validation process, the model represents the current condition of STEAM teachers
in the identified HEI clusters. It is envisioned that the model captures the exact conditions of
the STEAM teachers in the identified clusters of HEIs and provides and enhances the teaching
competencies of STEAM Educators for them to fluidly traverse the career stages (Beginner,
Proficient, Highly Proficient, 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 preparing these citizens to be
part of Workforce 4.0. As visualized in Figure 5.1, the model 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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Figure 5.1. The Philippine STEAM Education Model (Validated)

The model in Figure 5.1 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 stress 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 underscoring blue (darker shade of the innermost image) to mean
intellect and freshness, to represent the outcomes (as innovative STEAM learner or
professional, critical thinker, productive citizen), as one of the major variables of the model.
Radiating outward are the three other variables with their corresponding dimensions colored in
dark blue (for the institutional support) to stress knowledge, power and integrity; green (for
drivers) to display harmony of dimensions 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 that exhibits intellect,
energy, warming effect, stability, and spontaneity. This chosen color (yellow) seeks to
represent the process variable, that exemplifies the TPACK framework generating the seven
dimensions that stand for the seven-knowledge system a STEAM educator should develop to
marvel upon, as much as disentangle the intricacies and uniqueness of STEAM teaching and
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learning. The color signifies the childlike nature of the variable (as yellow is often used as the
color 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, symbolize equity in the teaching and learning domains. Since all
data were sourced from less performing HEIs (SUCs levels 1 and 2, LUCs, non-autonomous
private institutions) in the country offering STEAM programs, inescapably, though, people
tend to insist on quality, the concept of equity issues in the three variables: that institutional
support, drivers and processes can hardly be glossed over.

5.5.1. 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 stands subject to
analysis, measurement, assessment, or control during a research endeavor (Arias, 2012; Wright
& Lake, n.d.). In STEAM Education, a variable is defined 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 learning:
Pedagogy, Assessment, and Technology Integration. Four variables were reflected in the
integrative model developed for Philippine STEAM education: outcomes, drivers/enablers,
institutional support and the 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, Perez, & Valenzuela, 2017).
Specifically, a dimension of a variable seizes a single aspect of STEAM model. Sourced from
the three education domains, the study identified common dimensions from the domains to
match the intentions and roles for each of the aforesaid variables.

5.5.1.a. Outcomes

This variable appears as the core of the Philippine STEAM Education model. Generally,
outcomes are the expected 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,
n.d.). In the context of the philosophy of Outcomes-based Education (OBE) that the country
advocates, higher and advanced learning in all disciplines refers to outcomes expected of the
schools to achieve.

Drawn from the model analysis of the three domains and from the three-tier validation,
outcomes of the Philippine STEAM Education sourced from the major STEAM pedagogical
processes that includes STEAM human resource who: a) shows critical thinking skills, b) is an
innovative STEAM professional/learner, and c) exhibits being a productive citizen (member of
the society).




5.5.1.b. Drivers

The second variable refers to the Drivers of Philippine STEAM Education (teacher
technological knowledge, teacher pedagogical character, provision for modality), detailing 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 the Philippine STEAM education is designed.

5.5.1.c. Institutional Support

This vital variable 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, covering capacity building, provision for appropriate
architecture, administrative support, collaboration and equity and diversity. Particularly,
administrative support dwells on infrastructure, program and manpower management, finance
and other administrative concerns. Collaboration captures the range of institution-initiated and
supported collaborations, strengthened by research collaboration between and among
institutions, and instructional and research collaboration among faculty and staff within and
among institutions.

5.5.1.d. Processes

The last variable refers to the mechanisms and progressions of STEAM teachers’ STEAM
education practices covering the three education domains: pedagogy, assessment and
technology integration. The process variable (planning and preparation, implementation,
monitoring, mentoring) involves a wide spectrum that features plan of action, course and line
of action, drills, practices and strategies with reflective means to sustainable operation of
processes of educating STEAM learners.

Dimensions of the Models

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, the term “Indicators” is taken 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, and the dimensions in each variable with the different corresponding indicators
labeled according to TPACK framework knowledge constructs. Mind mapping is a technique
used to represent all enumerated specifics and connections of variables and construct relations
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of the model’s variables, dimensions, and indicators. To code the indicators in the
corresponding knowledge in TPACK framework, colors were used.

5.6. The Philippine STEAM Education Model
(Emerging)
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Figure 5.2. The Philippine STEAM Education (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 integration in
educating the Filipino learners to become productive citizens, innovative STEAM
professionals, and 21°% century-skilled human resource. Sourced from practicing STEAM
teachers in the sampled HEIs (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 Excellence (COE) and Centers of Development (COD), the
emerging model visualizes the Philippine STEAM Education goal to produce outcomes
(productive citizens, innovative STEAM professionals, and 21t century-skilled 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 Educators for them to fluidly traverse the career stages (Beginner, Proficient, Highly
Proficient, 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) to prepare 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 develop quality
STEAM human resources as outcomes, and enhances STEAM literacy to improve life
management, resources management, risk reduction and help sustain of knowledge and
resources to develop lifelong learning skills for quality living.

The model in Figure 5.2 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, stressing the convolution (entanglement) of the three domains to influence STEAM
education.

As a visual output 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, 21%t century-skilled human resource, productive citizen), drivers,
institutional support, and processes. The circular nature of the model upholds balance and
equality between and among the variables. The color scheme accentuates the lead institution’s
and the funding agency’s branding underscoring blue (dark shade of the innermost image) to
mean intellect and freshness, representing the outcomes (indicated as innovative STEAM
learner or professional, 21 century-skilled human resource, productive citizen), as one of the
major variables of the model. The inward orientation of the model depicts the concerted efforts
of the variables (drivers, pedagogical practices, and institutional support) and the dimensions
in each variable in attaining the envisioned outcomes, as nuances of colors accentuate the
meanings. The three other variables with their corresponding dimensions are shown in dark
blue (for the institutional support) to account for knowledge, power and integrity; green (for
drivers) to display 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 yellows that imply intellect, energy,
warming effect, stability, and spontaneity. This preferred color represents the process variable,
supposedly exemplifying the TPACK framework generating the seven dimensions that stand
for the seven-knowledge system a STEAM educator should develop to marvel upon the
intricacies and uniqueness of STEAM teaching and learning. Moreover, the color (yellow)
signifies the childlike nature of the variable (as yellow is often used to colors 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, represent
equity in the teaching and learning domains. Since all data were sourced from less performing
HEIs (SUCs levels 1 and 2, LUCs, non-autonomous private institutions), and from the inputs
of exemplar STEAM educators from Philippine HEIs tagged as Centers of Excellence (COE)
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and Centers of Development (COD) in the country offering STEAM programs, it is noted that
though people always prefer quality, the study considered and accented on the concept of equity
issues in the three variables: institutional support, drivers and processes.

5.6.1. Variables of the Model

The Philippine STEAM Education model adopts the definition of variable as a characteristic
or gquality, magnitude or quantity, that can undertake transformations and stands as subject to
analysis, measurement, assessment, or control during a research endeavor (Arias, 2012; Wright
& Lake, n.d.). In STEAM Education, a variable is defined 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 learning
(Pedagogy, Assessment, and Technology Integration).

Four variables were 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, common dimensions
from the domains were identified to match the intentions and roles of each of the
aforementioned variables.

5.6.1.a. Outcomes

This variable appears as the core of the Philippine STEAM Education model. Generally,
outcomes are the expected 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 country
advocates, higher and advanced learning in all disciplines refer to outcomes as expected of
schools to achieve.

Drawn from the model analysis of the three domains and from the inputs of experts, the
outcomes of the Philippine STEAM Education is defined and sourced from the major STEAM
pedagogical processes that cover STEAM human resource equipped with: a) 21t century-skills,
b) innovative STEAM professional/learner, and c¢) productive citizens (members of the society).




5.6.1.b. Drivers

The second variable refers to the Drivers of Philippine STEAM Education (teacher
technological knowledge, teacher pedagogical character, provision for modality, and core
values), detailing 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 to how STEAM educators understand technology. 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 lesson delivery. Teacher pedagogical character features the STEAM
educators’ epistemological beliefs and pedagogical practices. Provision for modality as one of
the drivers, views STEAM education as flexible in delivering all STEAM disciplines. Finally,
core values highlight institution-based or directed individual value systems deemed necessary
for institutions to determine if they are on the right track in fulfilling their vision, mission and
goals, as anchored on the desired STEAM outcomes.

5.6.1.c. Institutional Support

This animated variable refers to the capabilities, forces, and resources that contribute to the
success of the Philippine STEAM Education processes. The variable traces the institutional
support to STEAM Education processes, involving administrative assistance, equity and
diversity, collaboration, capacity building, provision for appropriate architecture, and
platform for innovation. Specifically, administrative support dwells on infrastructure, program
and manpower management, finance and other administrative concerns. Collaboration captures
the entirety of institution-initiated and supported collaborations, such as 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).

5.6.1.d. Processes

The last variable refers to the mechanisms and progressions of STEAM teachers’ STEAM
education practices covering the three education domains: pedagogy, assessment and
technology integration. The process variable (planning and preparation, implementation,
monitoring, mentoring) 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.
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Variables and Dimensions of the Models

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, the term “Indicators” is taken 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 5.3 shows the detailed map of
the variables, and the dimensions in each variable with the different corresponding indicators
labeled according to the TPACK framework knowledge constructs. Mind mapping shows a
technique to represent all enumerated specifics and linkages of variables and construct relations
of the model’s variables, dimensions, and indicators. Colors were used to code the indicators
in the corresponding knowledge in TPACK framework.

5.7. TPACK Framework Indicators for Philippine
STEAM Education

Figure 5.3. TPACK-influenced mapped Indicators and Dimensions of
the Philippine STEAM Education Model (Validated)




Outcomes list the least number of dimensions that spell out the products of Philippine STEAM
Education: critical thinker/21%-century-skilled (for emerging model), productive citizen, and
innovative STEAM learner/professional. As the Model (Figure 5.2) shows, these are the
outcomes of the integrated efforts of the remaining variables. Drivers comprise four dimensions
with indicators coded following 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). Interestingly, the most represented “Process”
variable registers the greatest number of dimensions and indicators per dimension. However,
the map (Figure 5.3) reveals that though this variable comprises a handful of indicators (as
sourced from STEAM educators in the field), TPCK (5) and PCK (4) come only next to
“Pedagogical Knowledge,” PK (8) that dominates the entire “Process” variable.

Apparently, the model (with the map in Figure 5.3) exemplifies the current STEAM education
in the Philippines and the educators’ STEAM education proficiency (quantifiable by using the
developed tool: Proficiency Indicators for Philippine STEAM Education with the Scoring
Framework [Appendix 1]), as described, using the TPACK framework. The tagged TPACK
dimension shown by the indicators in each of the variables and dimensions of the variables
present a linear progression of STEAM education proficiency of educators. As reinforced by
sourced data through intensive classroom observations and interviews, the STEAM educators
try to singly develop one knowledge construct of the TPACK framework at a time. More often
than not, we observe the sequence 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 who 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 how: 1)
technology applies to represent the concepts of the discipline; 2) to effectively use technology
in pedagogical techniques; and 3) technologies can address the difficulties students face when
learning the concepts. All attributes mark the success of TPACK in STEAM education,
admittedly, a blurred situation current in Philippine STEAM education. Efforts may be
emphasized in upgrading the skills and capacity building to help our STEAM educators blend
and weave TPACK knowledge for them to easily traverse the Philippine STEAM Educator
career stages until they reach the apex or 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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Table 5.1. Attributes of career stages

General
Attributes of
STEAM
Educator

Career Stage 1
Beginner/
Novice
(They have

acquired the
skill)

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

Career Stage 2
Proficient/
Developing
(They are

applying the
skills)

Proficient STEAM
Educators
professionally rely
on the
applications of
skills vital for
them to employ
knowledge of
STEAM
disciplines,
language and
communication
within and across
curriculum to
support student
learning,
understanding,
engagement 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
education
practice
grounded on
local and national
perspectives, and
research-based
undertakings,
anchored 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
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.

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
integration of
technology.

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

They collaborate
to share and
disseminate
effective
application of
STEAM
discipline,
research,
language, and
communication,
within and across
curricula to
promote STEAM
literacy and to
develop Filipino
learners’ critical
and creative
thinking, and
higher-order
thinking skills
responsive to

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 national
and global goals, as
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national and
global goals.

shown in their ability
to train others in
acquiring a strong
grasp of the discipline.

Research- They demonstrate  They utilize They manifestan They exemplify
based possession of research-based in-depth and knowledge
knowledge of research-based knowledge of sophisticated generation,
STEAM knowledge of STEAM understanding of  dissemination, and
disciplines STEAM discipline, disciplines, its STEAM research  knowledge
its related fields related fields and are able to sustainability for
(research, (research, collaborate for professional practice,
language and language and the conductand  community service to
communication communication application of promote the welfare of
and STEAM- and STEAM- STEAM research  STEAM profession
related related to promote the both schools and the
laboratory/clinical  laboratory/clinical welfare of community.
skills), and skills), and STEAM
principles of principles of profession in
teaching and teaching and schools and the
learning to learning to community as
enhance their enhance their well.
professional professional
practice. practice.
Knowledge,  They possessthe They They support They are recognized
Skills and requisite demonstrate skills STEAM as trail blazers in
Values for knowledge, skills in planning, education by STEAM education,
STEAM and values that implementing and contributing to contributors to the
teaching and support the managing the STEAM STEAM profession
learning STEAM teaching learning profession as and initiators of
processes and learning programs and collaborators and collaborations that
process. curricula within participants in can forge productive
the STEAM projects and and innovative
They show classroom. programs aimed  products, programs
possession of at forging and curricula through
knowledge of They manifesta  Productive and local and international
teaching gamut of teaching innovative partnerships.
strategies and strategies that products,

they manifest
capacity to
manage learning
programs that
promote learning
based on the
students learning
needs.

promote STEAM
literacy and other
skills by actively
engaging in
collaborative
learning with the
professional
community and
other
stakeholders for
mutual growth
and
advancement.

programs and
curricula through
local and
international
partnerships.

They work
together with
colleagues in
applying
research-based
pedagogy that
promotes inquiry,
problem- and
product-based
learning,
curriculum
planning,
management of

They champion
modelling and
mentoring of
research-based
pedagogy that
promotes 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.
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learning, and
valuable use of
technology to
create lifelong
impact in the
lives of other
STEAM
professionals,
colleagues,
diverse
learners/students
and the
community.

Assessment,
Monitoring
Learning and
Feedback
System

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

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

They manifest
capability in using
assessment data
to address
challenges in
implementing
effective teaching
and learning
practices.

They patrticipate
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.

They model,
exemplify, and mentor
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.

Professional
Development
and Personal
Growth

They seek
professional
growth through
attendance to
conferences, fora,
seminars, and
workshop to gain
knowledge on
content and
teaching the
STEAM discipline
from STEAM
professionals, and
experienced
colleagues to
constantly improve
their practice.

They seek
professional
growth by
presenting
research outputs
in 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,
and experienced
colleagues to
improve their
practice.

They continually
aspire to improve
their professional
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.

They sustainably
advance and pursue
excellence in STEAM
quality teaching and
research, and
commits themselves
to inspire the
education community
and stakeholders to
improve education in
the Philippines.
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Table 5. 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 Disciplines
stipulating completion of any of the
STEAM Program (Undergraduate
degree program)

e Transcript of Record or Diploma in
any of the STEAM Disciplines
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 Philippine
STEAM Educators

¢ Others (please specify and provide
annotations)

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
integration of technology.

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

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

e Instructional materials and
teaching tools used in the
demonstration teaching
highlighting possession of strong
understanding of the discipline

e 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.

e Copy of student evaluation

¢ Others (please specify and provide
annotations)
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Research-based
knowledge of
STEAM
disciplines

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 professional
practice.

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

¢ Proficiency Rating using the
Proficiency Indicators for Philippine
STEAM Educators

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

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

¢ Others (please specify and provide
annotations)

Knowledge, Skills
and Values for
STEAM teaching

They possess the pre-requisite of
knowledge, skills and values that
support the STEAM teaching and

¢ Classroom Observation Rating
Tool (Rating Scale, Notes,
Technology Integration Checklist,

and learning learning process. Assessment Checklist)
processes e Copy of their session guide and
They have acquired knowledge of syllabus highlighting strong
teaching strategies, and they understanding of the STEAM
manifest capacity to manage discipline through knowledge of the
learning programs that promote discipline, pedagogy, and
learning based on the students technology integration.
learning needs. e Proficiency Rating using the
Proficiency Indicators for Philippine
STEAM Educators
e Copy of student evaluation
e 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)
Assessment, They possess knowledge on using ¢ Classroom Observation Rating
Monitoring assessment strategies, monitoring Tool (Rating Scale, Notes,
Learning and and evaluation, and feedback Technology Integration Checklist,
Feedback system consistent with the Assessment Checklist)
System curriculum requirement. ¢ Copy of their session guide and

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

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

¢ Proficiency Rating using the
Proficiency Indicators for Philippine
STEAM Educators

e Copy of student evaluation

e Copy of Certificate of
attendance/participation to
seminars and trainings on teaching
strategies in STEAM fields,
assessment
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e 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.

¢ Others (please specify and provide
annotations)

Professional
Development and
Personal Growth

They seek professional growth
through attendance to conferences,
fora, seminars, and workshop to
gain knowledge on content and
teaching the STEAM discipline from
STEAM professionals experienced

colleagues to improve their practice.

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

e 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)

Table 5.3. Required documents for verification (Proficient)

Career Stage 2
Proficient/Developing

Required Documents for Verification

General Attributes Proficient STEAM Educators

of STEAM
Educator

professionally rely on the
applications of skills vital for them
to employ knowledge of STEAM
disciplines, language and
communication within and across
curriculum to support student
learning, understanding,
participation, engagement and
achievement in different STEAM
learning contexts.

¢ Transcript of Record or Diploma in

any of the STEAM Disciplines
stipulating completion of any of the
STEAM Program (Undergraduate
degree program)

e Transcript of Record or Diploma in

any of the STEAM Disciplines
stipulating completion of any of the
STEAM Program (for Graduate
degree-Masters)

e Transcript of Record or certification

of Units taken in a STEAM doctoral
program

e 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 Educators
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Membership to Professional
Organizations

Student Evaluation

Others (please specify and provide
annotations)

Knowledge of
STEAM Discipline

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

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
stresses 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 understanding of the lesson
by the STEAM learners.

Copy of student evaluation

Others (please specify and provide
annotations)

Research-based
knowledge of
STEAM
disciplines

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

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 Educators

Classroom Observation Rating
Tool (Rating Scale, Notes,
Technology Integration Checklist,
Assessment Checklist)
Certificates for Presentation of
Research in national, regional or
international research fora
Membership to research
organizations.
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e Certificate of attendance and

participation in Research and
Publication Capability Building
Programs

Copy of published book or
instructional materials

Others (please specify and provide
annotations)

Knowledge, Skills
and Values for
STEAM teaching
and learning
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
stakeholders for mutual growth and
advancement.

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
stresses 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 in
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 Educators

Copy of student evaluation

Copy of Certificate of
attendance/patrticipation in
seminars and trainings on teaching
strategies in STEAM fields,
assessment, technology
integration.

Others (please specify and provide
annotations)

Assessment,
Monitoring
Learning and
Feedback System

They exhibit effective 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
practices

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

Copy of their session guide and
syllabus focused teaching program
(embedding knowledge of the
discipline, pedagogy, assessment,
and technology integration) that
stresses the faculty’s ability to
organize the teaching-learning
process to enable students to learn

The Philippine STEAM Education Model



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
attendance/patrticipation in
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 in
Department-level, College-level,
Institution-level discussion on
assessment results for instructional
planning

Others (please specify and provide
annotations)

Professional
Development and
Personal Growth

They seek professional growth by
presenting 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, workshops.
Certificates for Presentation of
Research in national, regional or
international research fora
Membership to research
organizations.

Copy of their session guide and
syllabus focused on teaching
program (embedding knowledge of
the discipline, pedagogy,
assessment, and technology
integration) that stresses 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 5.4. Required documents for verification (Highly Proficient)

General Attributes Highly Proficient STEAM Educators

of STEAM
Educator

Career Stage 2

Highly Proficient/Competent

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 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 completion of any of the
STEAM Program (Undergraduate
degree program)

e 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/
Doctorate)

¢ School-based merit system or
promotion system (for private HEls
and LUCs) document of proficiency
as a tertiary educator or Rating
(for Associate 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., joins
committee, holds a position in the
board) to Professional
Organizations

¢ Invited as resource speaker in
teaching the STEAM discipline or
in the discipline

o Author of textbooks or published
instructional materials, and
research publications (CHED-
accredited journals, Scopus-
indexed journals and Clarivate
Analytics-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

e Others (please specify and provide
annotations)
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Knowledge of
STEAM Discipline

They collaborate to share and
disseminate effective application of
STEAM discipline, research,
language, and communication,
within and across curricula to
promote STEAM literacy and to
develop Filipino learners’ critical
and creative thinking, and higher-
order thinking skills responsive to
national and global goals.

e Classroom Observation Rating

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

Copy of their session guide and
syllabus focused on teaching
program (embedding knowledge of
the discipline, pedagogy,
assessment, and technology
integration) that stresses 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 patrticipation 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 patrticipation in the
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 understanding 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/or
research publications

Copy of student evaluation

Others (please specify and provide
annotations)
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Research-based
knowledge of
STEAM
disciplines

They manifest an in-depth and
sophisticated 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.

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 Educators

Classroom Observation Rating
Tool (Rating Scale, Notes,
Technology Integration Checklist,
Assessment Checklist)
Certificates for Presentation of
Research in national, regional or
international research fora
(Scopus-indexed and ISI-indexed
fora)

Active Membership (e.g., joins
committee, holds a position in the
board) to Professional
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 program)

Copy of published book or
instructional materials

Certificate of significant
contribution to the community
Others (please specify and provide
annotations)

Knowledge, Skills
and Values for
STEAM teaching
and learning
processes

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

They work together with colleagues
in applying research-based
pedagogy that promote inquiry,
problem- and product-based

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

Copy of their session guide and
syllabus focused on teaching
program (embedding knowledge of
the discipline, pedagogy,
assessment, and technology
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 organize the
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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.

¢ teaching-learning process to
enable students to learn the
required concepts in the STEAM
discipline.

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

e 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 Educators

e Copy of student evaluation

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

e Others (please specify and provide
annotations)

Assessment,
Monitoring
Learning and
Feedback System

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.

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

e Copy of their session guide and
syllabus focused on teaching
program (embedding knowledge of
the discipline, pedagogy,
assessment, and technology
integration) that stresses the use of
STEAM as a meta-discipline, and
the faculty’s ability to use the
findings and products of STEAM
research 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

e Copy of student evaluation

e Copy of Certificate of
attendance/patrticipation in
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
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the STEAM faculty facilitated
collaborative planning, selecting,
implementing, and monitoring
assessment and evaluation of
student learning, feedback system
and designing 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 in Institution-level
discussion on assessment results
for instructional planning

Others (please specify and provide
annotations)

Professional
Development and
Personal Growth

They continually aspire to improve
their professional 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.

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 Professional
Organizations

Invited as resource speaker in
teaching the STEAM discipline or
in the discipline

Wrote textbooks or published
instructional materials, and
research publications (CHED-
accredited journals, Scopus-
indexed journals and Clarivate
Analytics-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 5.5. Required documents for verification (Distinguished)

Career Stage 2

Distinguished/Expert

General Attributes Distinguished STEAM Educators

of STEAM
Educator

105

mentor colleagues 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 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
Master’s degree-Doctorate)
School-based merit system or
promotion system (for private
HEIs and LUCs) document 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 Professional
Organizations

Invited as resource speaker in
teaching the STEAM discipline or
in the discipline

Certificates for Appreciation or
Recognition as Plenary Speaker
in Research Conferences and
Fora in national, regional or
international research fora
(Scopus-indexed and ISl-indexed
fora)

Certificate of mentorship of
graduate students (master’'s
program and doctorate programs)
Wrote tertiary textbooks, edited
books which are internationally-
published or published
instructional materials, and
research publications (CHED-
accredited journals, Scopus-
indexed journals and Clarivate
Analytics-indexed journals)

With a number of research
citations (h-index[google scholar]
of at least 5
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Patent/inventions/discoveries or
utility model certifications
Certificate of Project/Program
Leadership of funded research
(national and/or international)
Recipient of National and/or
International Awards
Certificate of significant
contribution to the community
Student Evaluation

Others (please specify and
provide annotations)

Knowledge of
STEAM Discipline

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 national and global
goals as shown in their ability to
train others in acquiring a strong
understanding of the discipline.

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

Copy of their session guide and
syllabus focused on teaching
program (embedding knowledge
of the discipline, pedagogy,
assessment, and technology
integration) that stresses 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 research 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 mentoring
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 mentoring
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 understanding of the
lesson by the STEAM learners
and acquisition of 21st century
skills such as design thinking,
critical thinking, innovativeness,
technical know-how, and cognitive
and emotional intelligences.
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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.

Wrote textbooks or published
instructional materials, and
research publications (CHED-
accredited journals, Scopus-
indexed journals and Clarivate
Analytics-indexed journals)
Copy of student evaluation
Others (please specify and
provide annotations)

Research-based
knowledge of
STEAM
disciplines

They exemplify knowledge
generation, dissemination, and
knowledge sustainability for
professional practice, community
service to promote the welfare of
STEAM profession in schools and
the community as well.

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).

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 Professional
Organizations

Invited as resource speaker in
teaching the STEAM discipline or
in the discipline

Certificates for Appreciation or
Recognition as Plenary Speaker
in Research Conferences and
Fora in national, regional or
international research fora
(Scopus-indexed and ISI-indexed
fora)

Certificate of mentorship of
graduate students (masters
program and doctorate programs)
Wrote tertiary textbooks, edited
books which are internationally-
published or published
instructional materials, and
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research publications (CHED-
accredited journals, Scopus-
indexed journals and Clarivate
Analytics-indexed journals)

e With a number of research
citations (h-index[google scholar]
of at least 5

e Patent/inventions/discoveries or
utility model certifications

o Certificate of Project/Program
Leadership of funded research
(national and/or international)

e Copy of published book or
instructional materials

¢ Certificate of significant
contribution to the community

e Others (please specify and
provide annotations)

Knowledge, Skills They trail-blazed STEAM e Classroom Observation Rating
and Values for education, contributed to the Tool (Rating Scale, Notes,
STEAM teaching  STEAM profession and initiated Technology Integration Checklist,
and learning collaborations that can forge Assessment Checklist)
processes productive and innovative products, e Copy of their session guide and
programs and curricula through syllabus focused on teaching
local and international partnerships. program (embedding knowledge
of the discipline, pedagogy,
They champion modelling and assessment, and technology
mentoring of research-based integration) that emphasizes the
pedagogy that promotes inquiry, use of STEAM as a meta-
problem- and product-based discipline, to facilitate research-
learning, curriculum planning, based teaching, and the faculty’s
management of learning, and ability to use the findings and
valuable use of technology that products of STEAM research to
impact on the lives of other STEAM organize the teaching-learning
professionals, colleagues, diverse process to enable students to
learners/students and the learn the required concepts in the
community. STEAM discipline.

o Certificate or minutes of meeting
or workshop stipulating initiating
programs for mentoring
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.

o Certificate or minutes of meeting
or workshop stipulating initiating
programs for mentoring
colleagues and collaborative
development of assessment (with
TOS) and performance tasks (with

Rubrics) used in the course within
the term or semester.
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Minutes of Meeting stipulating
initiating programs for mentoring
colleagues on Institution-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 reforms (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)

Assessment,
Monitoring
Learning and
Feedback System

They model, exemplify, and mentor
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.

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

Copy of their session guide and
syllabus focused on teaching
program (embedding knowledge
of the discipline, pedagogy,
assessment, and technology
integration) that stresses 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 research 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, assessment, 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
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assessment and evaluation of
student learning, feedback system
and designing of assessment-
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 lesson by
the STEAM learners.

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

Others (please specify and
provide annotations)

Professional
Development and
Personal Growth

They sustainably advance and
pursue excellence in STEAM
quality teaching and research and
commit themselves to inspire the
education community and
stakeholders for improving the
education provision in the
Philippines.

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

Invited as resource speaker in
teaching the STEAM discipline or
in the discipline

Certificates for Appreciation or
Recognition as Plenary Speaker
in Research Conferences and
Fora in national, regional or
international research fora
(Scopus-indexed and ISI-indexed
fora)

Certificate of mentorship of
graduate students (masters and
doctorate programs)

Authorship of tertiary textbooks,
edited books which are
internationally-published or
published instructional materials,
and research publications (CHED-
accredited journals, 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 international)
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¢ Recipient of National and/or
International Awards

o Certificate of significant
contribution to the community

¢ Student Evaluation

e Others (please specify and
provide annotations)

5.8. Descriptions of Models

5.8.1. Pedagogical Model (Validated)

Figure 5.4. The Pedagogical Model (Validated)

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 HEI pertains to its framework and
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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 specifically ensures alignment of learning objectives and activities,
parallel positioning of faculty specialization and content taught, partnership between school
and industry, and stress on the relevance of STEAM to the community. An institutional
pedagogical culture comparably demands disseminating institutional pedagogical policies and
curricular reforms, programs, and innovations. Evaluation of pedagogical processes imposes
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 promotes mentoring among faculty members, and
tenders continuing professional development opportunities for teachers.

The pedagogical culture of an HEI 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 also
entail planning, facilitating, and monitoring learning, as well as establish a mentoring
mechanism for learners. The Philippine STEAM pedagogical model emphasizes inquiry-based
and output/product-based learning and teaching, and a spectrum of related teaching practices.
Furthermore, 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/her pedagogical
character. STEAM teachers acknowledge that there is no perfect teaching strategy to suggest
that appropriateness of teaching approach must be given attention in planning the pedagogical
processes. Hence, STEAM teachers are skilled in various teaching strategies, if not adept in
switching across strategies whenever fit and necessary. STEAM teachers also model learning
by linking practice and teaching, and by 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, 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, as by its variables and
dimensions.
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5.8.2. Pedagogical Model (Emerging)

Figure 5.5. The Pedagogical Model (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 HEI refers to its framework and
mechanism for planning, disseminating, and evaluating the pedagogical processes and the
extent by which research and teaching nexus are advanced in all these processes. In particular,
planning the pedagogical processes ensures alignment of learning objectives, activities, as well
as faculty specialization and content taught, partnership between school and industry, and stress
on the relevance of STEAM to the community. An institutional pedagogical culture likewise
requires disseminating institutional pedagogical policies and curricular reforms, programs, and
innovations. Evaluation of pedagogical processes demands 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 promotes mentoring among faculty members, and tenders their continuing
professional development opportunities.

The pedagogical culture of an HEI stems from STEAM pedagogical processes, more so on the
teaching practices, if not shapes the pedagogical character of its teachers. As illustrated by the
yin yang construct, the institutional pedagogical processes and teachers' pedagogical character
exemplify the institution's pedagogical culture. This notion suggests that pedagogical processes
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equally demand careful planning, facilitating, and monitoring learning, as well as establishing
a mentoring mechanism for learners. The Philippine STEAM pedagogical model emphasizes
inquiry-based and output/product-based learning and teaching, and a spectrum of related
teaching practices. Moreover, it promotes ethical conduct of STEAM pedagogical processes
and research for continuous improvement of STEAM pedagogy.

A teacher's epistemological beliefs and teaching practices bespeak his/her pedagogical
character. STEAM teachers acknowledge that there is no perfect teaching strategy to suggest
that appropriate teaching approach must be given attention in planning the pedagogical
processes. Hence, STEAM teachers are skilled in various teaching strategies and are adept in
switching across strategies whenever proper and necessary. Similarly, STEAM teachers model
learning by linking practice and teaching, better yet, by demonstrating critical and reflective
thinking.

The Pedagogical model of Philippine STEAM Education unfolds the nexus existing between
an institution's pedagogical culture and its pedagogical processes, as gauged by the quality of
its learners and teachers. Specifically, Philippine STEAM education aims at nurturing 21%
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.

5.8.3. Assessment Model (Validated)

planning
g 3“6 Preparatio,,

Figure 5.6. The Assessment Model (Validated)
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The STEAM Assessment Model (Figure 5.6) 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 contribute 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 to the efforts and practices exerted to secure, maintain, and improve the
quality of the STEAM assessment process; involving the various research initiatives that seek
to oversee and enhance assessment. The connection between the two dimensions indicates the
sheer, utmost linkage between the two, and how one influences the other.

The second variable are the (B) “Drivers” of STEAM Assessment 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: 3)
Equity and Diversity, (4) Collaboration, and (5) Modality. By and large, these three
dimensions ensure the inclusion of all types of learners, accommodate the context and locale
of the students, and make 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 to address various purposes of assessment in the STEAM teaching-learning discourse.

The third variable enumerates the (C) “Processes” of STEAM Assessment, located in the third
inner layer of the model. This variable identified five stages which depict the last five
dimensions of the model: (6) Planning and Preparation, (7) Implementation, (8) Rating, (9)
Reporting, and (10) Reflection, all representing the different phases of reflective instruction
where assessment principles are observed and practiced. The arrows pointing from one stage
to the other symbolize that the STEAM assessment follows a specific order, if not the cyclical
nature of the process. Furthermore, the Process of STEAM Assessment, with its corresponding
indicators (correlated with the Drivers of STEAM Assessment) demands 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 sets forth the intended trait and characteristics of STEAM learners
and graduates, categorized into three dimensions: (11) Innovative STEAM Professional
Learner, (12) Critical Thinker, and (13) Productive Citizen (members of the society), serving
as a metric in delivering STEAM education successfully.
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5.8.4 Assessment Model (Emerging)
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Figure 5.7. The Assessment Model (Emerging)

The STEAM Assessment Model (Figure 5.7) accentuates on the four variables and fourteen
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, occupying the
outermost layer of the model. This variable has two dimensions: (1) Institutional Affordances
and (2) Sustainability, and considered crucial as this variable focuses on the capabilities,
forces, and resources that contribute 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 to the efforts and practices exerted to secure, maintain, and improve the
quality of the STEAM assessment process; involving the various research initiatives that aim
to oversee and enhance assessment. The connection between the two dimensions indicates the
significant linkage between the two, and how one influences the other.

The second variable points to (B) “Drivers” of STEAM Assessment 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 four dimensions: (3)
Equity and Diversity, (4) Collaboration, (5) Modality and (6) Innovation. By and large, these
three dimensions ensure that all types of learners are included, that the context and locale of
the students are accommodated, and that each has a fair and equal opportunity ascertained
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during the assessment process. Equally, the triadic dimensions 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 creativity 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, found in the third
inner layer of the model. This variable identified five stages, depicting the last five dimensions
of the model. These are (7) Planning and Preparation, (8) Implementation, (9) Rating, (10)
Reporting, and (11) Reflection. They represent the different phases of reflective instruction
where assessment principles are observed and practiced. The arrows pointing from one stage
to the other symbolize that the STEAM assessment orderly follows 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 sets forth the intended trait and characteristics of STEAM learners
and graduates, categorized into three dimensions: (12) Innovative STEAM Professional
Learner, (13) Critical Thinker, and (14) Productive Citizen (members of the society); which
also serve as a metric for delivering STEAM education successfully.

5.8.5. Technology Integration Model (Validated)

Technology integration refers to the use of technology resources (e.g., 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 teachers’
major and other duties, and in managing a school (Edutopia, 2007; Education4site, 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 model requires of the teacher familiarity with various technology, understanding how to
make and use specific technology to identified lessons, and assessing when technology assists
or impedes lesson delivery. Teacher technology knowledge has two dimensions, lesson
structure and content-driven. While Lesson structure aims to integrate technology in specific
parts of the lesson, at most, for faster lesson delivery and better presentation, Content-driven
makes use of technology in instruction specifically applicable to courses on which the content
of the course is bound to technology use.

Institutional Support (1S) has two dimensions: capacity building and quality of technology,
architecture, system and design. Capacity building purports to enhance technological literacy
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of teachers in the appropriate use of technology for a specific purpose. To achieve this goal,
institutions need to conduct trainings 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 in the teaching-
learning process, a dimension approximated by the affordability, availability and
appropriateness of the technology used in instruction and/or assessment. Current and modern
designs to ensure the comfortable 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 on using the TPACK, SAMR and Triple E framework with emphasis on
Triple E: engagement, enhancement and extension. While the model shows no barriers that
divide the dimensions of the variables, it signifies the interrelationship/interconnections of
dimensions. Similarly, the Triple E Framework components observed in the outermost circle
denote that technology integration can be a way to evaluate the choice of tools to meet and
address the learning goals, as well as design learning episodes using tools that impact on tudents
to deduce the desired learning outcome.

ENHANCEMENT

Figure 5.8. The Technology Integration Model (Validated)
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5.8.6. Technology Integration Model (Emerging)

The emerging technology integration model was a direct off-shoot of the three-tier validation.
The same variables are present in the model: teacher technological knowledge, institutional
support and outcomes. The emerging model has an additional dimension each under teacher
technological knowledge, and institutional support. Context-based under the teacher
technological knowledge refers to the conditions, physical, economic or cultural, of the school,
teachers including the students. Additionally, under institutional support added one dimension:
research in technology development. Research in technology development refers to the
dimension of institutional support that creates opportunities to innovate and develop
technology related to STEAM disciplines. Indeed, one of the outcomes of being a STEAM
learner/profession is to possess 21% century skills to survive in a highly technological,
competitive world.

eﬂHANCEMENT

Figure 5.9. The Technology Integration Model (Emerging)
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