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STEAM TEACHERS

How do we 
teach? How do we engage our 

STEAM Students?

What kind of STEAM 
Educators are we?
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It’s TPACK for Us!!!



TPACK Framework as we know it…



Let’s see how we fair…
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Let’s see how we fair…



Our Framework…

• Grounded on:

– CHED Policies, Standards 
and Guidelines (CHED-
PSGs) for 45 STEAM 
programs (80% are 
OBTEC-compliant)

– Philippine Professional 
Standards for Teachers 
(PPST)

– TPACK Framework



Aiming at TPACK framework…

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:

1. Develop the Philippine Higher STEAM Education Pedagogical
Model

2. Develop the Philippine Higher STEAM Education Assessment
Framework

3. Develop the Philippine Higher STEAM Education Technology
Integration Model

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

5. Designing the Philippine STEAM Education Model.



Aiming at TPACK framework…

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

3. Develop the Philippine
Higher STEAM Education
Technology Integration
Model

Research Design

• Exploratory Design 

• Employed both quantitative 
(through survey) and 
qualitative (through 
interviews and classroom 
observations) approaches. 



Aiming at TPACK framework…

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

3. Develop the Philippine
Higher STEAM Education
Technology Integration
Model

Participants

Tier 1 (Sampling)

• At confidence level of 95% 

• Randomly selected 220 [156 
(71%) private and 64 (29%) 
public] HEIs (10% of the 
population) from 17 regions 
through stratified sampling. 

• Positive response from 123 
schools (56% of the sampled 
HEIs). 



Aiming at TPACK framework…

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

3. Develop the Philippine
Higher STEAM Education
Technology Integration
Model

Participants

Tier 2 (Sampling)

• Spawned 33 schools (27%) with at least 
one representative school and a maximum 
of three per region (a total of 17 regions), 

Criteria: 

1. inclusion of STEAM disciplines in their 
curricular offerings, 

2. schools are either clustered as SUC (1 and 
2), LUC or private colleges and 
universities, and 

3. the places or provinces where the schools 
are located are most accessible to any means of 
transportation. 



Aiming at TPACK framework…

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

3. Develop the Philippine
Higher STEAM Education
Technology Integration
Model

Participants



Aiming at TPACK framework…

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

3. Develop the Philippine
Higher STEAM Education
Technology Integration
Model

Instruments
Classroom Observation Protocol for STEAM

• This is a pack containing five different 
instruments: 

1. STEAM Classroom Observation Rating 
Scale (a 48-item, 6-point Likert scale tool), 

2. Classroom Observation Notes (includes 
questions clustered into the dimensions of 
TPACK designed for use of the researcher 
for qualitative observations), 

3. TPACK interview protocol (6-item, main 
questions with corresponding probing 
questions clustered in themes, 

4. Technology Integration checklist, and 

5. Assessment Checklist.



Aiming at TPACK framework…

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

3. Develop the Philippine
Higher STEAM Education
Technology Integration
Model

Data Collection
Preliminaries

• Letters to the school heads or 
university presidents thru the HEI 
representative (field researcher) for 
accomplishment of set of forms:

1. participating institution’s reply form 
specifying the time and day or date of the 
interviews and classroom observations, 

2. pre-observation questions (which should 
be accomplished by the recommended 
STEAM teachers), 

3. Technology integration checklist

4. Session guide. 



Aiming at TPACK framework…

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

3. Develop the Philippine
Higher STEAM Education
Technology Integration
Model

Data Collection

School Visit 
• Courtesy call

• Consent forms to all interviewees 
and to all STEAM teachers for 
classroom observation

• Interviews (audio-taped) with the 
head of the department or the 
dean of the college of the STEAM 
disciplines for about an hour

• Classroom Observation

• Post-Conference (with observed 
STEAM Teacher) 



Aiming at TPACK framework…

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

3. Develop the Philippine
Higher STEAM Education
Technology Integration
Model

Data Analysis

• Virtual folders per HEI for all 
accomplished forms 
– pre-observation and 

interview, 

– accomplished classroom 
observation rating scales, 

– classroom observation notes, 

– video and audio recordings in 
a virtual folder allotted per 
HEI. 



Aiming at TPACK framework…

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

3. Develop the Philippine
Higher STEAM Education
Technology Integration
Model

Data Analysis

• Transcriptions of all collected 
qualitative data

• Summary Tables with descriptive 
statistics for classroom 
observation rating scale

• Summary table for Technology 
Integration checklist

• Farmed all organized data to cells 
(Pedagogy, Technology 
Integration, Assessment) for 
coding and further analysis



Aiming at TPACK framework…

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

3. Develop the Philippine
Higher STEAM Education
Technology Integration
Model

Data Analysis

• Three Tier Coding (aided with 
a software) per research cell 
to come up with individual 
models 

• Two rounds of Validation, 
Critiquing and Revision of 
Models 

• Consolidation of model 
constructs and generated 
themes and plugged into 
TPACK Framework



Aiming at TPACK framework…

Objectives

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

5. Designing the 
Philippine STEAM 
Education Model.

Data Collection and Analysis

• Workshops for Model Analysis

• Validation of TPACK 
Framework (Presentation, 
Critiquing, and Revisions)

• Redefining the aims of the 
research program/project to 
accommodate unique themes 
and constructs.

• Checking and Recoding 

• Developing the Philippine 
STEAM Education Model



Aiming at TPACK framework…

Objectives

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

5. Designing the 
Philippine STEAM 
Education (PSE) 
Model.

Data Collection and Analysis

• Workshop for Validation (February 
25, 2019) of PSE Model 
(Presentation, Critiquing, Revisions, 
and inputs from STEAM educators 
of COEs and CODs) 

• Developing the emerging Philippine 
STEAM Education Model

• Validation by 113 STEAM Educators 
(March 19-21, 2019) with Lesson 
Exemplars

• Revision and Finalization of Models



Aiming at TPACK framework…

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

3. Develop the Philippine
Higher STEAM Education
Technology Integration
Model

Results and Discussion



Aiming at TPACK framework…

Objectives

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

Results and Discussion



Aiming at TPACK framework…
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Aiming at TPACK framework…



Aiming at TPACK framework…

We even tried…..TPDK from Literature… 



Aiming at TPACK framework…

Model Re-analysis… 



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Results and Discussion



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Results and Discussion



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Results and Discussion



PSE Model w/ TPACK framework…



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Draft Technology Integration Model



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Draft Assessment Model



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Draft Pedagogical Model



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Draft PSE Model



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Validated/Emerging Tech 
Integration Model-T1
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Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Validated Assessment Model-T1
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Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Validated Pedagogical Model-T1
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Objectives
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Validated PSE Model-T1
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Objectives
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Emerging Assessment Model-T1
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Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Emerging Pedagogical Model-T1



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Emerging PSE Model-T1



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Validated Tech Integration 
Model-T2 (Final)
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Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Validated Assessment Model-T2 
(Final)
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Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Validated Pedagogical Model-T2 
(Final)
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Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.
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Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Emerging Tech Integration 
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Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Emerging Assessment Model-T2 
(Final)



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Emerging Pedagogical Model-T2 
(Final)



Aiming at TPACK framework…

Objectives

5. Designing the Philippine 
STEAM Education (PSE) 
Model.

Emerging PSE Model-T2 (Final)



Our Products…

Validated Models…



Our Products…

Emerging Models…



Analyzing our Products…
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Our Products…

TPACK Framework…



Our Products…

Lesson Exemplar…



Our Products…

Lesson Exemplar…



We saw…We envision…

• Big shifts from draft model to Tier 1 Validation

• Minimal changes (placement of constructs, colors, 
constructs, deletion of adverbs/verbs) from Tier 1 to 
Tier 2 Validation in all models

• Several drastic changes though from Validated to 
Emerging in Tier 1, specifically in Pedagogical Model 
and PSE Model.

• Significant changes to encapsulate envisioned STEAM 
Education are visible from Tier 1-Emerging to Tier 
2-Emerging



We envision…

• Influence of the model to Philippine Higher Education 
STEAM Curricula

• Crafting of policies sourced from the inputs provided 
by the generated models.

• Consequent programs and projects from the Models 

– Professional Development Programs

– Research Grants to develop assessment tools and training tools

– Research Grants to polish STEAM Curricula

– Research Grants to develop more Lesson Exemplars
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