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TPACK in Philippine STEAM Education

2 Major Players/Actors
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STEAM STUDENTS
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STEAM STUDENTS

YOU MATTER.

Until you multiply
yourself times the speed
of light squared.
Then you Energy.

HILIPPINE NORMAL ; . R ,
NIVERSITY Nurturing Innovative Teachers




STEAM STUDENTS

Paper is
blank ?

| Bro do you know Newton's
second law?

£ Sometimes
silence is
the best

answer

( 'ma science student brot |

[('Notalaw student! y
: =
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STEAM STUDEN

Things I learned in
Organic Chemistry

[[] Interesting Reactions B Deadly compounds

D Nomenclature I How to draw hexagons
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@_Georgettee

*me staring at my own skin*

Asan ba settings neto? Lalakasan ko yung
brightness@®

@TweetsAndVideos

7= Mak-mak 4
e ; ; X
-~ dimmakmakdoooo

oL of

*Naka 99 sa science.

*Chinat ang Volcano dahil active.

RTTM /RANDOM TWEETS THAT MATTER
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STEAM TEACHERS

How do we

How do we engage our
Q STEAM Students?
o

D\

What kind of STEAM
Educators are we?
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O

JUNIVERSITY Nurturing Innovative Teachers



STEAM TEACHERS
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STEAM TEACHERS

| MAKE BAD SCIENCE JOKES
BECAUSE ALL THE GOOD ONES....
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STEAM TEACHERS

IF YOU'RE NOT PART
OF THE SOLUTION

THEN YOU'RE PARY
OF THE PRECIPITATE
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STEAM TEACHERS

DON'T EXPECT
PERFECTION
FROM GEC

THEY ALE
THEIR FAULTS.




STEAM TEACHERS

WHAT DO YOU CALL AN
ACID WITH AN ATTITUDE?

A-mean-oh acid.
A S SCIEN COF
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STEAM TEACHERS
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STEAM TEACHERS

why is it so easy to stay awake
until 6 am but so hard to wake up
at 6 am

Things in motion tend to stay in
motion, while things at rest tend to
stay at rest.

:ﬁ Aruvsucs

R _ pHYSIC

PHYSICS .a* PHYS] :
.

0 pySICS, o, PHYSICS

The Science Learner

The science of student life.
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STEAM TEACHERS

Newton Asked : How To
Write 4 In Between 5 ?
1) Medicine students
Said : Joke !

2) Science students Said
. Impossible !

3) Management students
Said : Not Found On The
Internet

4) Engineering students
Said: "F(IV)E"
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STEAM TEACHERS

3 The Bio/Agv/Fishery
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EXCEETFOR PHYSICS, CHEMISTRY/AND
5 MATHEMATICS
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STEAM TEACHERS

ician

The Mathemat

PHILIPPINE NORMAL

I'm still waiting for the
day that | will actually use

xy+U 20)>
x-5y[2+9-7]
in real life
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WHEN YOU FIND OUTH

THAT TECHNOLOGY
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TPACK Framework as we know it...

Technological Pedagogical Content Knowledge

Whatis TPACK? ( ) P'CK et : °";m faceil
inks together the pedagogical an
TPACK is a framework that teachers can mm content knowledge to bring about
use to help them identify knowledge P pEEEENYN learning that is built upon strong
they might need to focus on to be able ;" e® | e ol ] LS subject knowledge and teaching &
to teach effectively with technology. . . Technological Pedagogical L4 IS learning strategies.
. . Content Knowledge . &
It builds upon the work of Shulman'’s ‘Q (TPACK) ”
idea of Pedagogical Content P'S L 2 hnological Content Knowledg
Knowledge: http://en.wikipedia.org/ .0 “ TCK links together technology and
wikifLee_Shulman. & Technological Technological “ content knowledge to bring about
- . s Pedagogical Content . learning thatis built upon strong subject
SIn elrvenn diagram the aim 1s to . "
i 9” g thg ) ° Knowledge Technological Knowledge . knowledge and.a mastery of “more than
qually apply the three separate areas led Y the subject they teach."*
of knowledge. & (TPK) Knowikcge (TCK) £}
g ! ] (TK)
L
]
|} Tachnoloaical Ped: o Knowled
O P
. - g 909 g
5 ~ TPKis "an understanding of how teaching &
Technological Knowledge - - learning can change when particular
This is the knowledge and mastery of : u technologies are used in particular ways."*
technology so that an educator can use n Pedagogical Content : Knowing a range of tools & their
&confidently plan use of technology in - knowledge knowledge = appropriateness within different strategies.
the classroom including when itis not -
; (TK) ol
required. s &
“ : nological Pedagogical Co
. @ Knowledge TPACK
Pedagogical Knowledge . L This is truly meaningful, deeply skilled
This is the knowledge and practice of “ . L4 teac|.1ing with or without(pecause sometimes
teaching & learning that an educator * Pedagogical this can be the best choice) technology. It
e such 2o esaroom * Content differs from three individualconcepls
T, EY TS, T Knowledge becaU§eto embrace all three gmultaneously
b -~ (PCK) requires a deep understandlrlg of howall
S . . three can work together to bring about the
A d best technologically and pedagogically sound
s ° gically and pedagogically
Vq Ay CONTEXTS st "% learning based upon a deep understanding
Content Knowledge Ssmpmns of subject matter.
This is the knowledge of subject content . . . . . :
such as concepts, theories, ideas, W’AYCK 1S m?\& mean V‘gﬁ?/ 9? Y% glqu? 'tM(’L\‘ Wl‘tl\ or Wl‘t}\l)wt An example of this might be a lesson plan
frameworks, evidence & proof and (\OMI)L% sometimes ‘tL\S can be ‘tL\E, \W&t olr\uiw ‘t@oLW\OVDg\a, based upon assessment(P‘K)which‘Iooks at
established practices including ways to the content matter (CK) which examines how
~technology (TK) could transform leaming.
danelgpen il Oevelored £rom +he TPACK MOJel bY KOehler % MiShra - OFiginal £0uUNd @ WWW.+PACKOr 08O e ;

* Koehler & Mishra, 2009
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Let’'s see how we fair...

Indicators -~ Yes No
Acquires content knowledge on core science and mathematics courses. ‘ ‘
Possesses content knowledge on STEAM (Science, Technology, Engineering, Agriculture, and Mathematics)
Possesses knowledge on related industry/community as service providers.
(CK-3)

Acquires (Demonstrates) knowledge on applicable laboratory/clinical skills.

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

Monitors (Promotes) proper care and handling of laboratory instruments, tools, equipment, online systems, virtual
laboratories, and software

Uses appropriate modern techniques and tools necessary for the practice of STEAM profession in order to be globally
competitive"

(TK-4)
Facilitates development of reflective and critical thinking among students.

Allows flexible channels of communication to get across students of different abilities and comprehension skills and even
allows occasional use of mother tongue to help express themselves or their answers better (then translate it to a common
language for everyone to appreciate and learn from).

Facilitates lectures in plenary classes. (Exhibits capability to facilitate large classes)
Utilizes teaching strategies suited to diverse learners

Monitors each student by establishing eye contact, walking around the area, being aware of what's happening in the class
during sessions, site visits, field trips, tours, and other supervised visits.

Demonstrates (Promotes) the concept of voluntary service by making students carry out classroom-related duties (e.g.,
monitoring cleanliness and orderliness in the classroom)

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

Takes into consideration the cultural, social, and emotional differences among students.
Facilitates peer learning to support other students cognitively and affectively.

Listens skillfully, reasonably, and patiently to his or her students (during consultation).
Possesses knowledge on curricular programs including goals and framework.

Ensures that the learning outcomes are attained

(PK-12)
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Let’'s see how we fair...

Indicators Yes No
Acquires (Demonstrates) content knowledge on STEAM-related fields. : :
Promotes inquiry attitude through questioning.
Facilitates active classroom discussion using inquiry learning strategies (project-based, problem- based, product-based)
Promotes seamless transition of topics and establishes relevant relationship of concepts
Engages the students in planning and achieving the learning outcomes.

Uses updated syllabi and teaching methods to meet the desired learning outcomes

Designs, communicates, and implements STEAM-related activities in partnership with the community/(industry)

Possesses skills in using assessment results when making decisions about individual students, planning teaching,
developing curriculum, and school improvement."

Understands (Emphasizes)the effects and impacts of the STEAM profession in the community and society.
Conducts STEAM-related activities involving the learners, parents and the community.

(PCK-10) *

Plans and conducts research, and disseminates STEAM related research.

Designs, improves, innovates, and supervises (basic to advanced) systems or procedures as solutions to local and global
problems within realistic constraints.

Utilizes research outputs to enhance professional practice and to address national and global concerns.

Develops/(Improvises) new technology (software, laboratory equipment, and teaching materials) using locally available
resources to advance effective and efficient practice of the profession.

Uses modern statistical and computing techniques and tools in predicting future trends and processes of STEAM.
Familiarizes with database relevant to the STEAM profession.

Uses (advanced) and research-based techniques and tools in teaching STEAM content knowledge.

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

Designs and implements monitoring tools to ensure the desired learning outcomes are met

Selects standard assessment methods appropriate for instructional decisions.

(TCK-10)
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Let’'s see how we fair...

Indicators Yes No
Communicates effectively across multiple platforms, both oral and written, especially in the English language.

Facilitates lessons and activities that are suited to the students' interests and individual differences and do not
discriminate any cultural groups and are sensitive to students' needs.

Develops gender-sensitive instructional materials.

Prepares materials and lessons appropriate to specific learning capability.
Applies current trends, practices, and innovations in the teaching process.
Adapts and utilizes STEAM technologies in the teaching and learning process.
(TPK-6)

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

(TPCK-15)

HILIPPINE NORMAL
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Our Framework...

e 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 s assurane

Education
(Higher Education)

1ILIPPINE NORMAL
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Aiming at TPACK framework...

The attempt (s to wmodel 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

S. Designing the Philippine STEAM Education Model.

Nurturing Innovative Teachers“



Aiming at TPACK framework...

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

. Develop  the Philippine
Higher STEAM Education
Assessment Framework

. Develop  the Philippine
Higher STEAM Education
Technology Integration
Model

) PHILIPPINE NORM

 PHILIP RMAL
JUNIVERSITY

Research Design

Exploratory Design

Employed both quantitative
(through survey) and
qualitative (through
interviews and classroom
observations) approaches.
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Aiming at TPACK framework...

Objectives Participants
1. Develop the Philippine Tt (5ampling)
Higher STEAM Education °* At confidence level of 95%

Pedagogical Model * Randomly selected 220 [156

2. Develo the Philippine (71%) private and 64 (29%)
Higherp STEAM Educrzgion public] HEIs (10% of the

Assessment Framework population) from 17 regions
through stratified sampling.

3. D?‘/elop the Pl"”‘.lop':“e * Positive response from 123
Higher STEAM Ed"‘c“t',on schools (56% of the sampled
Technology Integration HEIS).

Model

HILIPPINE NORM
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Aiming at TPACK framework...

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

. Develop  the Philippine
Higher STEAM Education
Assessment Framework

. Develop  the Philippine
Higher STEAM Education
Technology Integration
Model

1ILIPPINE NORMAL
NIVERSITY

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.
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Aiming at TPACK framework...

Objectives Participants

1. Deve IOP the Ph ilippine Table 1. Summary of the number of STEAM teachers observed and interviewed per region

Higher STEAM Education e —
Pedagogical Model T i W s
2. Develop the Philippine eswvres l :
Higher STEAM Education oo —
Assessment Framework e : :
3. Develop the Philippine 1 ;
Higher STEAM Education wromemesmes : :
Technology Integration =T : :
Model [

ilLIPPH\LI\ 1~\L
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Aiming at TPACK framework...

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

. Develop  the Philippine
Higher STEAM Education
Assessment Framework

. Develop  the Philippine
Higher STEAM Education
Technology Integration
Model

PHILIPPINE NORMAL

NIVERSITY

Instruments

Classroom Observation Protocol for STEAM

* Thisis 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,

Technology Integration checklist, and
5. Assessment Checklist.

Nurturing Innovative Teachers“



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

1ILIPPINE NORMAL
NIVERSITY

Data Collection

Preliminaries

Letters to the school heads or
university presidents thru the HEI
representative (field researcher) for
accomplishment of set of forms:
participating institution’s reply form
specifying the time and day or date of the
interviews and classroom observations,

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

Technology integration checklist
Session guide.
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Aiming at TPACK framework...

Objectives Data Collection

School Visit
1. Develop the Philippine chool visi

Higher STEAM Education °© Courtesycal

Pedagogical Model * Consent forms to all interviewees
and to all STEAM teachers for
2. Develop the Philippine classroom observation
Higher STEAM Education . pterviews (audio-taped) with the
Assessment Framework head of the department or the
3 Develop the Pl'\l'lfppl'ne dean of the college of the STEAM
Higher STEAM Education disciplines for about an hour
Teclmology lntegmtion * Classroom Observation
Model * Post-Conference (with observed
STEAM Teacher)

HILIPPINE NORM
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Aiming at TPACK framework...

Objectives Data Analysis

* Virtual folders per HEI for all

1. Develop  the  Philippine accomplished forms

Higher STEAM Education

Pedagogical Model — pre-observation and
interview,

2. Develop the Philippine
Higher STEAM Education
Assessment Framework

— accomplished classroom
observation rating scales,

— classroom observation notes,

> D?V;IOP the Pg\ilippl:ne — video and audio recordings in
Higher STEAM Education a virtual folder allotted per

Technology Integration HE|
Model '

Nurturing Innovative Teachers“



Aiming at TPACK framework...

Objectives

1. Develop the Philippine
Higher STEAM Education
Pedagogical Model

. Develop  the Philippine
Higher STEAM Education
Assessment Framework

. Develop  the Philippine
Higher STEAM Education
Technology Integration
Model

HILIPPINE NORM

“ AL
9 UNIVERSITY

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

Nurturing Innovative Teachers“



1. Develop

Aiming at TPACK framework...

Objectives

the Philippine
Higher STEAM Education
Pedagogical Model

. Develop  the Philippine
Higher STEAM Education
Assessment Framework

. 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

Nurturing Innovative Teachers“



Aiming at TPACK framework...

Objectives Data Collection and Analysis
4. Desigy\ and Develop * Workshops for Model Analysis
the TPACK Model for ° Validation of TPACK
Plz\{h'pp[ne H,'g[,\er Framework (Presentation,
STEAM Education Critiquing, and Revisions)

* Redefining the aims of the

S. Degl'g/nl'{'\g the research program/project to
Pl'\l(lPPlV\e STEAM accommodate unique themes

Education Model. and constructs.

* Checking and Recoding

* Developing the Philippine
STEAM Education Model

Nurturing Innovative Teachers“



Aiming at TPACK framework...

Objectives Data Collection and Analysis

. * Workshop for Validation (February
4. Design and Develop 25, 2019) of PSE Model

the TPACK Model for (Presentation, Critiquing, Revisions,

Plf\ih'ppine Higl«er and inputs from STEAM educators
STEAM Education of COEs and CODs)
L. * Developing the emerging Philippine
S. Designing the STEAM Education Model
Phih'ppine STEAM * Validation by 113 STEAM Educators
Education (PSE) (March 19-21, 2019) with Lesson
Model. Exemplars

 Revision and Finalization of Models

Nurturing Innovative Teachers“



Aiming at TPACK framework...

Objectives Results and Discussion

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

Nurturing Innovative Teachers“



Aiming at TPACK framework...

Objectives Results and Discussion

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

Nurturing Innovative Teachers



Aiming at TPACK framework...

A B s [*]

E F ] H 1

TPACK MATRIX MODEL - PEDAGOGICAL MODEL

DRIVERS OF PEDAGOGICAL PROCESSES

Institutional Pedagogical Culture

Institutional Practices

Institutional practices.

1. Planning the pecagogical practices 4. Institutions| suppart to

2. Disseminating pedagogical practices N
pedagogical processes (2.2

2. Evaluating padagozical practices N

faculty development)

Teacher Pedagogical Character Padagogical practices Teacher's Epistemalogical

beligfs

1.teacher acnowledges

the diversity of teaching

1. Teacher models le=rning
1.2.teacher shares his experiences

1.b. teacher links practice and teaching

1.c. teacher demonstrates critical and reflectie
thinking

1.d. asks probing questions

strategies

1.e uses impromptu questions.
14 integrates recitation
1.g. asks HOTS questions
Employs STEAM Appropriate Teaching Current practices of STEAM teachers
Strategies 1. Inquiry-Based Learning [Scaffolding, Modelling,
Reallife applications, integration of values)
2. Outputs-Basad Learning
3. Lecture Method
4. Collaborative Learning

Elicitis prior knowledge
Strensths leamers' communication skills

Manitors L ' Acquisition of Teacher presents the learning outcomes to Teacher prepares tests
onitors Leamers: Acquisition o the learners at the beginningofthe lesson  Teacher subjects the learners to different
Knowledge materials

Addess learner's difficulty

1. provides a room dedicated for mentoring

session
Provides Mentoring Period and Facility 5 taacheris opento mentor any student anytime
3. consultation time is structured (reference to
curriculum)

1. classroom organization
2. impasition of classroom rules and
regulations
Manages the Classroom Processes .
3. Observing classroom routines
4. Monitoring learners during discussion and

Flass artivitias

PHILIPPINE NORMAL
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Aiming at TPACK framework...

ogaize/aporadiates lecnnoeRy A0 OprETE 1o
of the lesson [STEAM) - knevdedge of technolopgy in
rafaticn to contant and padagogy

Lecture-Discusson ppt 1o shaow grobiams

recognize/aporeciates technology sppropriste o the content
af tha lesson (STEAM) -- kncwdedge of technalopgy In
relation to content and pedagngy

to ad teaching

Mathematc: c Agproach (Uses Template questons for st

easily draw partens In Creating aNswars,

recognizelaporaciates technolopy Sppopriate to the content
of the l=sson [STEAM) -- Enoadedge of technolopgy in
ralation to contant and a::i.‘.gog,‘

Laws in Diectrical Cngneering, Contracts, and Rea0oeting with teacher input during the reporting process  PRT
Ethics Crzcussion of all reports

dent with her ideas Loavledge of technology snd propotsle use in the
o improwe on lesson delvery and tlassroom

Fundamenta’s of Materal Soe90s ang Wilh teacher input during tha reporting peocess PeT

Erginesring of all reg:
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Aiming at TPACK framework...

knowledge of technology and propobale use in the
classroom

recognize/appreciates technology appropriate to the content
of the lesson (STEAM) -- knowledge of technolopgy in
relation to content and pedagogy
recognize/appreciates use of multiple technology
appropriate to the content of the lesson (STEAM) --
knowledge of technolopgy in relation to content and
pedagogy

recognize/appreciates use of multiple technology
appropriate to the content of the lesson (STEAM) --
knowledge of technolopgy in relation to content and
pedagogy

knowledge of technology and propobale use in the
classroom

HILIPPINE NORMAL
UNIVERSITY

knowledge of technology and propobale use in the
classroom

recognize/appreciates use of multiple technology
appropriate to the content of the lesson (STEAM) --
knowledge of technolopgy in relation to content and
pedagogy

recognize/appreciates technology appropriate to the content
of the lesson (STEAM) -- knowledge of technolopgy in
relation to content and pedagogy

recognize/appreciates technology appropriate to the content
of the lesson (STEAM) -- knowledge of technolopgy in
relation to content and pedagogy

knowledge of technology and propobale use in the
classroom

knowledge of technology and propobale use in the
classroom

knowledge of technology and propobale use in the
classroom

Nurturing Innovative Teachers




Aiming at TPACK framework...

recognize/appreciates use of multiple technology
appropriate to the content of the lesson (STEAM) --
knowledge of technolopgy in relation to content and
pedagogy

recognize/appreciates use of multiple technology
appropriate to the content of the lesson (STEAM) --
knowledge of technolopgy in relation to content and
pedagogy

knowledge of technology and propobale use in the
classroom

limited knowledge on the appropriate use of the identified
technology

recognize/appreciates technology appropriate to the content
of the lesson (STEAM) -- knowledge of technolopgy in
relation to content and pedagogy

recognize/appreciates use of multiple technology
appropriate to the content of the lesson (STEAM) --
knowledge of technolopgy in relation to content and

pedagogy

Limaidad +a iintinm bvadibanal fackhinalaan:

recognize/appreciates use of multiple technology
appropriate to the content of the lesson (STEAM) -
knowledge of technolopgy in relation to content and
pedagogy

active integration of tehcnology in the teaching and learning
of the content or STEAM lessons weaved with appropriate
pedagogy

active integration of tehcnology in the teaching and learning
of the content or STEAM lessons weaved with appropriate
pedagogy

limited to using traditional technology

active integration of multiple tehcnology in the teaching and
learning of the content or STEAM lessons weaved with
appropriate pedagogy

limited to using traditional technology

active integration of multiple tehcnology in the teaching and
learning of the content or STEAM lessons weaved with
appropriate pedagogy

active integration of multiple tehcnology in the teaching and
learning of the content or STEAM lessons weaved with
appropriate pedagogy

active integration of multiple tehcnology in the teaching and
learning of the content or STEAM lessons weaved with
appropriate pedagogy

active integration of tehcnology in the teaching and learning
of the content or STEAM lessons weaved with appropriate
pedagogy

active integration of tehcnology in the teaching and learning
of the content or STEAM lessons weaved with appropriate
pedagogy

limited to using traditional technology

limited to using traditional technology

PHILIPPINE NORMAL
'UNIVERSITY
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Aiming at TPACK framework...

recognize/appreciates technology appropriate to the content
of the lesson (STEAM) -- knowledge of technolopgy in
relation to content and pedagogy

recognize/appreciates technology appropriate to the content
of the lesson (STEAM) -- knowledge of technolopgy in
relation to content and pedagogy

recognize/appreciates technology appropriate to the content
of the lesson (STEAM) -- knowledge of technolopgy in
relation to content and pedagogy

knowledge of technology and propobale use in the
classroom

rernoniza/annreciatas tarhnnlnov annrnnriata tn the rantent

Drivers of Pedagogical Processes

1. Institutional Support to Pedagogical Processes

2. Institutional Pedagogical Culture

3. Teacher’s Pedagogical Character

4, Teacher’s Pedagogical Beliefs

5. Institutional Support for Faculty Development

6. Monitoring and Evaluation of Pedagogical Processes
7. Institutional Planning for Pedagogical Processes

STEAM Pedagogical Processes

Employs Inquiry-Based Learning Approach
Emphasizes Output over Process

Values Feelings and Emotions in the Pedagogical Processes
Utilizes Lecture Method

Employs Modeling as a Teaching Strategy
Demonstrates Ability to Develop Tests

. Maintains a Positive Learning Environment
Monitors Learners’ Acquisition of Knowledge
Orients the Learners with Assessment Standards
10. Menitors the Learners’ Construction of Knowledge

1000 n O 1 Bt e

Outcomes of STEAM Pedagogical Processes
1. Graduates are Critical Thinkers

2. Graduates Pass the Licensure Examinations

3. Graduates are Employable

Tehcnology Integration

Teacher Technological Knowledge
1. Lesson Structure
2. Content Based

a. Engaged
b. Enhanced
¢. Extended

Administrative Support
1. Capacity Building
2. Tehcnology Archtecture, System and Design

Quality of Technology
1. Availablity

2. Affordability

3. Appropriateness

Three variables:
1) Enablers of STEAM Assessment
2) Drivers of STEAM Assessment
3) Process of STEAM Assessment

I. ENABLERS of STEAM Assessment
A. Institutional Affordances

1. Curriculum development

2. Institutional identities

3. Agency and empowerment

B. Sustainability

1. Quality assurance

2. Research undertakings

3. Policies and programs

Il. DRIVERS of STEAM Assessment
A. Ensuring Equity

1 Candar anritih

TPDK (TPACK Model for University Setting

(TechnoPedago;
Disciplinary Specific
1. Pedagogy-Discipline (PCK)
2. Technology-Pedagogy-Discipline (TPCK)
3. Technology - Discipline {TC)
4. Technology -Pedagogy (TP)
5. Technology-Discipline-Epistemology
6. Discipline-Epistemology

Personal Epistemology

(teacher's beliefs aboutknowledge and the act of knowing, beliefs
about how people learn in general and about the relative value of
knowledge)

1. Pedagogy-Epistomology

2. Technology-Epistemology

3. Discipline-Epistemology

4, Pedagogy-Epistemology-Discipline

5. Technology-Discipline-Epistemology

6. Technology-Pedagogy-Epistemology

Pedagogical Knowledge

1. Pedagogy-Epistemology

2. Pedagogy-Discipline (PC)

3. Technology-Pedagogy (TP)

4. Pedagogy-Epistemology-Discipline

5. Technology-Pedagogy-Discipline (TPCK)
6. Technology-Pedagogy-Epistemology
Technological Knowledge

1. Technology-Pedagogy (TP)

2. Technology-Discipline (TC)

3. Technology-Pedagogy-Discipline (TPCK)
4, Technology-Pedagogy-Epistemology

We even tried....TPDK from Literature...
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Aiming at TPACK framework...

DIMENSIONS OF TPACK MODEL
Outcomes Drivers Institutional Support | Processes |

1. Critical Thinking
2. Performance in Licensure Examination
3. Employability

Pedagogical Model

Institutional Pedagogical Culture

Planning the Pedagogical Processes

Teacher Pedagogical Character

Employing STEAM Appropriate Teaching Strategies

Monitoring Learners' Acquisition of Knowledge

Mentoring Mechanisms for Students

Teacher Technological Knowledge

Classroom Management

1. Lesson Structure Availability Technological Artchitecture
2. Content-Driven
Bdminstative Sappa Affordability Capacity Building

1. Technological Artchitecture

Appropriateness

Assessment Model

TP

Institutional Affordances

Planning and Preparation

Ensuring Equity

Sustainability

Implementation

Promoting Collaboration

Rating

Reporting

Reflection

PHILIPPINE NORMAL
UNIVERSITY
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Aiming at TPACK framework...

Objectives Results and Discussion
—
S. Designing the Philippine g
STEAM Education (PSE) e

Model. - badacFion
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Aiming at TPACK framework...

Objectives Results and Discussion

S. Designing the Philippine I" -
STEAM Education (PSE) |
Modlel. B ffmf&
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Aiming at TPACK framework...

Objectives Results and Discussion

PEDAGOGY I - I‘
/

gm‘k‘lv] sental hokes

¥

S. Designing the Philippine
STEAM Education (PSE)
Modlel.

Pl Plany.

= LR\t
AT A —) qamt plq/,,\ .

)J \
W/N
) \Q?‘ e
i ==
A — \@/\Le(A«X/M V/mm

W

f\\\

,;;«*aww T
= ao\ 7\/%%1\)‘&

V)N .\/

OL“‘M/@(MM\

PHILIPPINE NORMAL ; . O "
Nurturing Innovative Teachers

UNIVERSITY




PSE Model w/ TPACK framework...

A B

Outcomes Drivers TPACK Framework

Institutional Practices:

1. Planning Pedagocial Practices

Institutional Pedagogical Culture 2. Disseminating Pedagogical Practices

3. Evaluating Pedagogical Practices

Institutional Support to Pedagogical Practices (e.g., faculty development
Pedagogical Practices:

1. Teacher models learning

1.a. Teacher shares his experiences

1.b. Teacher links practices

Teacher Pedagogical Character 1.c. Teacher demonstrates critical and reflective thinking
1.d. Asks probing questions

1.e. Uses impromtu questions

1.f. Integrates recitation

1.g. Asks HOTS questions

Teacher Technological Knowledge

Teaching and Learning Experience

Teachers' understanding of the affordance of technology
1. Laboratory activity or simulation activity

2. Applicability to the topic

Lesson objectives/topics

Knowledge on the different tupes of technology

1. chalkboard

2. power point

3. movie, documentary, youtubes, videos

4. overhead projector

1. Lesson Structure

Teaching objectives

HILIPPINE NORMAL
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Aiming at TPACK framework...

Objectives Draft Technology Integration Model

S. Designing the Philippine
STEAM Education (PSE)
Modlel.

TECHNOLOGY

QuALITY
STEAM :

EDUCATION

SYSTEMS AND DESIGN

TEctngLagy prchTECTRE:

Nurturing Innovative Teachers



Aiming at TPACK framework...

Objectives

Draft Assessment Model
S. Designing the Philippine

o« \‘“‘\ONAI. AFFQQD‘.
STEAM Education (PSE) L e,
Model. pr = %@
.,,‘,éi 5 \ 1 \:’%%%
W =
3

SustainaBIITY
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Aiming at TPACK framework...

Objectives Draft Pedagogical Model

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

HILIPPINE NORMAL : o R "
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Aiming at TPACK framework...

Objectives Draft PSE Model

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

QUALITY
STEAM
EDUCATION

PHILIPPH\ I\o ML
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Aiming at TPACK framework...

o Validated/Emerging Tech
Objectives Integration Model-T1

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

CRITICAL
THINKER

“4Pacrry guno™’
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Aiming at TPACK framework...

Objectives Validated Assessment Model-T1
5. Designing the Philippine WONAL AFrg
STEAM Education (PSE) SN %4,

Model.

JUSTAINAB\\-\“
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Aiming at TPACK framework...

Objectives Validated Pedagogical Model-T1

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

PHILIPPINE NORMAL
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Aiming at TPACK framework...

Objectives Validated PSE Model-T1

S. Designing the Philippine
STEAM Education (PSE)
Modlel.

HILIPPINE NORMAL
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Aiming at TPACK framework...

Objectives Emerging Assessment Model-T1

5. Designing the Philippine
STEAM Education (PSE)
Modlel.
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Aiming at TPACK framework...

Objectives Emerging Pedagogical Model-T1

S. Designing the Philippine
STEAM Education (PSE)

Model.
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Aiming at TPACK framework...

Objectives Emerging PSE Model-T1

S. Designing the Philippine
STEAM Education (PSE)

Model.

APPROPRIATE
ARCHITECTURE
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Aiming at TPACK framework...

o Validated Tech Integration
Objectives Model-T2 (Final)

S. Designing the Philippine ENHANCEMENT
STEAM Education (PSE)

Model.

Nurturing Innovative Teachers



Aiming at TPACK framework...

Validated Assessment Model-T2

Objectives (Final)
S. Designing the Philippine | ‘\""Fo%«
STEAM Education (PSE) '
Model.

(,'"7 vative Sﬁm\
Camey/ profess\o™
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Aiming at TPACK framework...

Objectives

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

PHILIPPH\ I\o ML

Validated Pedagogical Model-T2
(Final)
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04,1

Nurturing Innovative Teachers“



Aiming at TPACK framework...

Objectives Validated PSE Model-T2 (Final)

S. Designing the Philippine
STEAM Education (PSE) movsin | LY %,

g HODALITY PROVISIONFOR "0

MOdel- APPROPRIATE v
ARCHITECTURE

TEACHER
TECHNOLOGICAL ADMINISTRATIVE
KNOWLEDGE SUPPORT
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— COLLABORATION
o
:‘é TEACHER
EQUITY AND

PEDAGOGICAL
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3 CHARACTER DIVERSITY

MENTORING

S
N
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L
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% PLANNING AND
A PREPARATION
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Aiming at TPACK framework...

o Emerging Tech Integration
Objectives Model-T2 (Final)

cNHANCEMEN

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

CONTEXT-BA S&p

Nurturing Innovative Teachers



Aiming at TPACK framework...

Emerging Assessment Model-T2

Objectives (Final)
S. Designing the Philippine (\ONAL AFEg .
STEAM Education (PSE) ‘ 2
Model.

planning
] o8 Preparatip,,

/'"’ovative STEP‘“\
er/ Professio™
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Aiming at TPACK framework...

Emerging Pedagogical Model-T2
Objectives (Final)

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

Nurturing Innovative Teachers“



Aiming at TPACK framework...

Objectives Emerging PSE Model-T2 (Final)

S. Designing the Philippine
STEAM Education (PSE)
Modlel.

PROVISION
FOR MODALITY

ADMINISTRATIVE
SUPPORT

TEACHE DNERSTY
TECHNOLOGICAL
KNOWLEDGE COLLABORATION

\\f%‘l‘“‘LED CAPACITY

BUILDING

TEACHER
PEDAGOGICAL
CHARACTER

STEAM PROVISION FOR
LEARNER/ APPROPRIATE
PROFESSIONAL ARCHITECTURE

PLATFORM FOR
INNQVATION

CORE VALUES

0,
quIVE

PLANNING AND
PREPARATION

MENTORING

IMPLEMENTATION MONITORING
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Our Products...

ENHANCEMEN;
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Our Products...

PROVISION
FOR MODALITY

TEACHER
TECHNOLOGICAL
KNOWLEDGE

TEACHER
PEDAGOGICAL
CHARACTER

QQ‘

)
S
S
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CORE VALUES 4,,
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a9,
A

PLANNING AND
PREPARATION

IMPLEMENTATION

PHILIPPINE NORMAL
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EN\’\ANCEMENT

CONTEXT-BAsg,
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SUPPORT
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BUILDING

PROVISION FOR
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INNOVATION
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Analyzing our Products...

ENHANCEMEN,

STEAM :

1AM

Model...

Technology Integration
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Analyzing our Products...
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Analyzing our Products...
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Analyzin Products...
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Our Products...

Qutcome Drivers TPACK Framework

Pedapoeial Practices:
1. Teather made's aring
1. Teacher shares his experiences
1., Teacher lines pracces.
1€, Teacher damanstrates critical ard raflerdive thinking
Teather Pedagogical Character 24, Asks probing questions
1.8, Uses improrvty questons
1f Integraies redtation
1.g As5ks HOTS questians
1 Teacher's Beliefs
1. Teaching Ecanamy

Teather Technokgical Kneowkedge Tealhing and Learnng Experience

1. Ledigart Structurng
- Teachers' understarding of the affardance of technul oy

o
1. Labaratury activity or simulation activity
2. Applicability 10 the tapic
Lezzan objectivestopics
Knowdedge o the different tupes of technolagy
1. chakbaard
i " 2. poewer point
Agen . 3. movie, documentary, youtubas, videas
Emerging Dimensionss . 4. averhead projecior
TRLK
TR 1. Froductive discussians
2. Increase relesarce of the subjact
PCK
K Teaching objectives
T Teachers signaiure pedagagy for STEAM program
C . Teacher Technalogical Knowledge & e B proera
F- 2. Content-Oriven Visubhicabon

1. Permutation and combination
L Actual skills reeeded far I

5. Teacher camgpetence In the STEARM disciplins

Prividing ModaBy

Institutional Support

1. Decdes the strateges, approaches, methads, che.

Capacity Buliging X Plats tasks against avalaile hme

3. Aligns pedagrglcal processes with objectives
\\\ 4. Farticipates In Insttutional planning

1. Critical Thinking

2 Performance in
Licensure Examinatian

3. Employability

Provision far Appropriate Architecture

Agdministratioz Support

Pravision far Colzberation

Ensuring Equity and Riversity

TPACK Framework...
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TPACK Lesson Exemplar in

Our Products...

7| manmwremes |
3 | Tom TEMPTRATIE Aoy |

|Leaming Cutcomes

Target Audience

Target Audience

Pedagogies

Ar the cnd of an Intemcive memdisciainary

lessan, the ieamers are cxperted 1 AN the

faliaing:

5250t the luws of tharmadynamics operatianaly;
bapaly the s @ bz different
thermadynamic Fraceses, and

crelate the lws of thermeeymamics o the
difersnt socieral Issues [thermal pollution,
lebal warmiing and cremy resounces]

4

Pedagogies

Pedagogies

Technology

‘Tha targa: audience for thiz lesson are 3= Yaar

BEE - Sdeece Mzj of Maharlka State

University during the 2% szmester of ST 2010

020, wha are disitel 21% Century leamess
cul,

0
ATy eaniputve, v,

waluz of collzboration 2nd bz reladonship of
effort 10 razultz, and the need to contimually
rom.

550N ral al equir

*

A few of the class member: are
scademically resilient due to problems in
developing their problam solving zkills
ad their we of matbematical skills
There arz three smdents in the class who
bave learming challenzes (1 nearsizhied,
1 dyslexinand | dyscalculia).

esson ra ar Equire

This lesson shall be presented
using constructionizm and
neurccognitive — based teaching
model wherein the students will be
the onme to develop therr own
understanding of the concepts.

esson T3 al QU

In the motivation part and i the
copnitive smerment i  imteractiva
anline presentation will be uzed. In the
leszon

The exposure to the different

technolozies allow Ehe students fo

boost attention, gather informatiom,
> "

presentstion, videa, and an interactive
anline lsboratary (virmsl reality using
Phyiless) usinz problem — based
leaminz 2nd inquiry approsch will ba
usilized

i} *

£sson Ta al EqUIre

of  concepts,
orzamization  of thoughts, idea
clarification or Jooking for somathing
new and students’ re — enginsering of
concepts leamed.

8 *

£ss0n ra al EqUIT

Studann vl bs mooped inte § with 3 memben
allo the studsnts %2 dedose Lo of

E550N ral al EqUIT

BSS0n ra al EqQuUIn
terials

The teacher process the students’
understanding~ on  thermal
equilibriuma, the first Law in ferms of
conservation of snergy, ireversibility
of natural processes and entropy.
Then students will write the deduced
statements  of the laws  of
tharmodymamics.

13

Students will zive practical activities or
daily activities, which ere considerad as
thennodynamic ivvolving the laws of
thenmodsmamics. The teacher
darnonstrate alzo to the class uzing PheT
‘simularions end ellow the students to
analyze the situation what law of
thennodsmamics is applicable to tha
simation.

14

Lesson Ex

The students will
collaborate in a laboratory
activity on the statistical
interpretation of entropy.

The teachar will pressnt the difrent
societal issues (thermal pollution,
global  warming  and  enerzy
resources) casa study, which has been
previouwly distributed. A class
argumentation  activity or 881
(Socioseientific Issues) within 13
‘mimntes will ba conductad.

16

the following rystems maing 2 3
‘7 prazomeed by the teachor

= Heateaging (car anging)

= Hiat prmp (i comditicn, efigaraies)

» Humman boing 25 hermedymamic rystam

= Arock felling entae pomd

= Farth 2z a teqrmodymasic syseas

Students will answar the guide questions
that would elicit their conchizion about
the laws of thermodynarics. Further, the
stderts will answer the following
questions, bused on the assigmement
Eiven:

Driar to the viewing, the questions will

= Parfect e bz projected on screen.
11 12
[Assessment [Assessment

emplar...

18
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Our Products...

Leaming Outcome(s) Target Audience Target Audience Pedagogies

> Etudents wih diffarznt leaming syyles wil be caterad

> Kinesthetc lsamers wil aporeciate the examgies In nature

\ hat ilusimtes Fiocnace numoer.
5 > First year stucens are coming from different dackgrounds
1 2°d ciffzrent learning styles. > Students wh numercal Inteillgences wil bz chalienged In
\ the ac
> acthites
2 % y > ’m- topic ,\u De 2xie 13 respard to visual ieamers and 2= ey can e
S T e g B T s ¢ 273 trough the videc that sl be presanted
4.wipre aoreaain o Fbznaca /,/ I = 2
e 1 / ;
305.07ce in natire.

zher atl GrzaZe Bm armawe Moatws
numzecs ar wi introtuze Te covcest of FEIACS N

e
2 * 3 * 5 *
i e ogy Being Use i = = o s
Pedagogies Technology Being Used O Lesson Strategies Required Materials Required Materials
= \ - = - = The calculatar will te usad to prosic2 altamatve
g By studanic Sy manhare o :;":E -:lﬁlj:;\ T;'erE cﬁgi::gumf;a;‘r : "I‘r‘":?éf_; solugon In findng e nth numbzr In the Fibcnaccl
4. * compuers/ laptaps * comeuters/ latops F':IEC":L s2quence.
5 /Lo [ Celeons: The videa cllp {Nature by Numbers By Cristcbal
. ccakuletors | | o iz B ! v o
. * The proger cae f the t 1 P "L‘;gﬁd’a e solstion, he board and marker wil WViiz) wil te hawn uslrg the Iaplop, speaker and
£ czne by comzneraton. e utilizzd. LCD projector.
6 S 7 * 8 + 9 * 10 *

Reflection

21 frge ke, ranrArE agafy, 308 M

Tatkes e e FeLE of stlaca ard I rae
- rursat Tra wakwl ba pelaried b Sate

63 cleae ek 2 w Modifications/Enrichments
. T g
2033320 ata IV

11 * 12 * 13 *

Lesson Exemplar ...
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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

Nurturing Innovative Teachers



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

HILIPP 1 NE NORM ML
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