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ABOUT ESTA

Background of the Project

EU-report on science education for responsible citizenship and the
Paris declaration recommend teaching all students for our better
future. In Georgia, the Philippines, and Bosnia and Herzegovina, a
large number of young people do not meet basic requirements in
science. In international assessments of science performance, all
three countries scored very low. One great challenge for science
education in Georgia, Bosnia and Herzegovina, and the Philippines
are the countries’ plurality of languages and cultures. While the
education system in Georgia, and Bosnia and Herzegovina,
underwent major changes after the fall of the Soviet Union and the
subsequent conflicts in power relations, colonialism has left its
imprint on the Philippine education system. Science education in
all three countries takes place amidst political and ethnic divides
that translate into linguistic heterogeneity and cultural diversity.

Main Strategy

Building a transnational network of university science teacher
educators in which evidence for the effectiveness of new
approaches to science teaching and learning will be shared and
discussed in order to implement only the most effective and
efficient measures.



Goals of the Project

Improving the level of competencies in HEI in partner countries by
professionalization and development of university science teacher
educators regarding diversity in science classes (focus on
language and culture). Teacher educators, in turn, will share their
knowledge and skills with in-service and pre-service science
teachers, and thereby contribute to a more inclusive and higher
quality science teaching.



ESTA-PNU

Description of the University

The Philippine Normal University (PNU) was established on
September 1, 1901 as Philippine Normal School, and as the first
higher institute of learning organized during the American
occupation. Renamed Philippine Normal College in 1949, it became
a university in 1991. In 2009, PNU was designated as the National
Center for Teacher Education under Republic Act No. 9647. It has
four hubs located strategically in the archipelago: The Technology
and Livelihood Hub in Southern Luzon, The Multicultural Hub in
Mindanao, The Indigenous Peoples Hub in Northern Luzon, and The
Environment and Green Technology Hub in the Visayas.

Influence of the project to the institution (also
translation for this expression) 

As the NCTE (National Center for Teacher Education), ESTA propels
the University to initiate country program in teacher education
curriculum to achieve teacher quality especially in the field of
Sciences. This may be model science programs for pre-service
and in-service Filipino teachers in all Normal Schools and
government-owned Teacher Education Institutions (TEIs).
Furthermore, ESTA may provide significant contribution to
Philippine IP (Indigenous Peoples) Education through model IP
frameworks and curricula for IP teachers and to support the IP
basic education (elementary and secondary) of the country. 



EXECUTIVE
SUMMARY
Happier teachers would equate to more engaged students
(Archer, 2017). Hence, SDG 4, which banners quality education,
stipulates training and recruitment of quality teachers as an
important aspect of ensuring inclusive quality education (Nilsen &
Gustafsson, 2016; Seebruck, 2015). The Philippines’ elaboration of
SDG 4’s call for quality education is an emphasis on Talent
Retention, and Science Education specified in its country
document, PAGTANAW 2050 (Rodil, 2021). As a priority area of
PAGTANAW 2050, the country highlights plans and programs to
address science teachers' poor qualifications and compensate for
the loss of good science teachers who have gone abroad. Within
this spectrum, the Philippine Normal University, as the National
Center for Teacher Education, engages in national training for pre-
service science education students through the ESTA program to
introduce to future science teachers the concept and means of
inclusive science education and better enact inclusive science
education in the country.

Educating Science Teachers for ALL (ESTA) is an international
program for the capacity building of science teachers and pre-
service science students and teachers in countries where a
plurality of languages and cultures exist, where science education
takes place amidst political or ethnic divides that translate into
linguistic heterogeneity and cultural diversity. As one of the partner
countries and institutions, ESTA aims to improve the competencies
of prospective or future science teachers regarding diversity in
science classes, particularly in linguistics and cultural aspects.
Hence, training workshops were designed to address the
aforementioned goal.

The document reports on the proceedings of a training workshop
(National Training Workshop in Inclusive Science Education for
Linguistic and Cultural Diversity for Pre-Service Students) that
focused on training Pre-service Students to enact an inclusive
science education in the Philippine classrooms. Furthermore, the
training workshop highlights strategies, processes, and protocols
for addressing diversity and heterogeneity in class.



The training was designed using the ESTA-PNU framework, Science
Education for Linguistic and Cultural Diversity in Philippine Higher
Education (SELC-PhPHiEd). Designed as a 2-phased training
workshop, phase 1 emphasized inputs covering the ESTA program,
ESTA-PNU framework, science education, concepts on culture and
language in and for science, and engagement in activities that
could be conducted in science classrooms to address diversity
collectively categorized as Academic Staff Tour (AST). Phase 2 of
the training focused on mentoring the pre-service science
students to craft their unique Lesson Exemplars anchored on the
ESTA-PNU framework to enact an inclusive science education.
Furthermore, the document features sample products of the pre-
service science student participants (e.g., sample Lesson Exemplar,
reflection, hook videos) that present how they acquired and
exercised their ‘agency’ (Andrée & Hansson, 2020) to an inclusive
quality science education.

References:

Andrée, M., & Hansson, L. (2020). Industry, science education, and teacher agency:
A discourse analysis of teachers’ evaluations of industry‐produced teaching
resources. Science Education, 105(2), 353–383. https://doi.org/10.1002/sce.21607

Archer, L. (2017). Happier teachers and more engaged students? Teachers
developing a pedagogical approach in collaboration with researchers. Research
in Teacher Education, 7(1), 29–32. https://repository.uel.ac.uk/item/891xw

Nilsen, T., & Gustafsson, J-E. (2016). Teacher quality, instructional quality and
student outcomes. Springer, Cham. https://doi.org/10.1007/978-3-319-41252-8.

Rooney, A. L., & Van Ostenberg, P. R. (1999). Licensure, accreditation, and
certification: approaches to health services quality: Vol. quality assurance
methodology refinement series. center for human services (CHS).
https://www.globalhealthlearning.org/sites/default/files/reference-
files/rooneu.pdf

Seebruck, R. (2015). Teacher quality and student achievement: a multilevel
analysis of teacher credentialization and student test scores in California high
schools. McGill Sociological Review, 5, 1-18.

https://doi.org/10.1002/sce.21607
https://repository.uel.ac.uk/item/891xw
https://doi.org/10.1007/978-3-319-41252-8
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Rationale
In preparing science teachers for quality science education, the country needs to
consider the issues and struggles against the plurality of language, diversity, and
heterogeneity of learners. The Philippine plurality of language and culture is sourced
from the cultural and linguistic profile of the Filipino people, with about 110 indigenous
groups and more than 170 languages spoken as first languages from a multitude of
regional dialects and languages (Philippines, September 28, 2017). Hence, it may be
assumed that science education in the country occurs amidst ethnic divides that
translate into linguistic and cultural diversity. Such social conditions in the school or
classroom may hamper meaningful learning of science concepts.
 
Several studies claim the vital contribution of teacher quality to student learning and
achievement in general (Nilsen & Gustafsson, 2016; Seebruck, 2015). SDG 4, which
promotes quality education, identifies the recruitment and training of quality teachers
as an important aspect of ensuring inclusive quality education. Similarly, the Philippine
Professional Standards for Teachers (PPST) aim to prepare pre-service students and
improve teacher quality in the country. In congruence with and in response to the
Department of Education’s clamor for teacher education institutions (TEIs) to produce
quality teachers, there may be a need to promote programs on capacity building or
training for pre-service science students to prepare them to enact their science lessons
better to address the needs of culturally and linguistically diverse (CLD) students when
they practice the profession.
 
Educating Science Teachers for All (ESTA) is a specially designed international project
and program that seeks to contribute to teacher training institutions regarding science
teacher preparation for inclusive science education through disseminating science
teaching approaches in culturally and linguistically diverse contexts. Conscious of these
conditions, the ESTA-PHIL-PNU team proposes to conduct an intensive training workshop
for the pre-service science students of the Philippine Normal University system and for
all invited pre-service science students from other organizations, such as PASUC and
3NS to prepare them for an inclusive and quality science education. Primarily, the
training will introduce, orient, and train pre-service science education students in
managing diverse classes within the context of the Philippine language and culture. The
aim can be achieved by introducing the ESTA-Philippines-PNU framework (Science
Education for Linguistic and Cultural Diversity in Philippine Public Higher Education [SELC-
PhPHiEd]) and other ESTA resources to pre-service science students before they enter
the profession. The design of lesson exemplars will also be the focus of the training
program. 

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report
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Objectives
The training workshop aims to introduce, orient, and train pre-service science education
students to provide an avenue to successfully manage diversity in science classes
within the context of the country’s language and culture. Specifically, the workshop aims
to:

Provide inputs to pre-service science students on the concepts and constructs of
science education, language for the sciences, and the contextualization of lessons;

1.

Acquaint the pre-service science students with strategies in managing diverse
science classrooms.

2.

Orient the pre-service science students on the Science Education for Linguistic and
Cultural Diversity in Philippine Public Higher Education (SELC-PhPHiEd) framework and
other ESTA products.

3.

Facilitate the development and validation of lesson exemplars.4.

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

Compentencies
The training workshop aims to introduce, orient, and train pre-service science education
students to provide an avenue to successfully manage diversity in science classes
within the context of the country’s language and culture. Specifically, the workshop aims
to:

Provide inputs to pre-service science students on the concepts and constructs of
science education, language for the sciences, and the contextualization of lessons;

1.

Acquaint the pre-service science students with strategies in managing diverse
science classrooms.

2.

Orient the pre-service science students on the Science Education for Linguistic and
Cultural Diversity in Philippine Public Higher Education (SELC-PhPHiEd) framework and
other ESTA products.

3.

Facilitate the development and validation of lesson exemplars.4.
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Materials and Instruments

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

1. Framework
The framework for Science Education for
Linguistic and Cultural Diversity in
Philippine Public Higher Education
(SELC-PhPHiEd) is visualized to
encompass three major components:
the Filipino learners, the pedagogies
and pedagogical frameworks, and the
teachers’ knowledge system in terms of
enacting the science curriculum. SELC-
PhPHiEd presents the general constructs
of focus in undertaking curricular
modifications, enhancements, and
enactment. These general constructs
outline how the blueprint may also
inform the different teacher education
processes that inform teacher’s
knowledge, trainings and research in
pedagogies, and the development of
products for teaching and learning such
as lesson exemplars, modules, and
assessment within the bounds of
linguistic and cultural inclusivity. SELC-
PhPHiEd is PNU’s vehicle to concretely
advocate   transfer   of   technology  and 

disseminate knowledge on linguistic and cultural inclusivity to other Teacher Education
Institutions for higher quality science education in the country.

Source: https://pnu-onlinecommons.org/omp/index.php/ESTA/catalog/book/1181 



5

Materials and Instruments

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

2. Instruments
Peer Review Form
This form is an evaluation tool utilized in the first level quality assurance of the
developed Lesson Exemplars.
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Materials and Instruments

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

2. Instruments
Evaluation Rubric
The LE template comes with an evaluation Rubric designed to frame the criteria for
exemplars. The same tool utilized in the panel critiquing.
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Materials and Instruments

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

2. Instruments
Evaluation Form
This form was administered to the participants to assess the overall management of the
training program and the attainment of the aforementioned objectives of the training.
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Materials and Instruments

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

2. Instruments
Science Capital Survey
Description
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Training Design
The training included two phases: plenary sessions and mentoring sessions. The plenary
sessions are synchronous sessions for the team to discuss the major concepts and
principles with the participants. The team shared their knowledge on strategies to (1)
manage diverse and heterogeneous classes and (2) integrate culture and language in
teaching science concepts. The plenary sessions accepted as many participants as
possible on the Zoom platform. The mentoring sessions, however, only accommodated
a specific number of participants. Selection criteria for the participants in the mentoring
session include: 1) having a solid commitment to complete the training program; 2)
having technological capability; and 3) being well-versed in one of the significant
mother tongue languages in the country.
 
Part 2 of the training is designed as a mentoring program. This phase was conducted on
a hybrid setup to accommodate pre-service students from the provinces. Onsite
conduct of the mentoring session was done on different campuses of PNU if applicable.
In this part or phase of the training, the participants were assigned to one or two ESTA-
PNU team members with the same specialization. Mentoring and consultation included
lesson exemplar development, peer review, and revision of the participants’ outputs. For
this part of the training, each significant activity, for mentoring and consultation, is
allotted a week of engagement with the participants in small research cells [grouping
according to or based on specialization: biology, chemistry, and physics; and
geographic location or PNU campus]. The training included 20 hours of synchronous
sessions [Plenary and Panel Critiquing] and three weeks of asynchronous sessions
[Mentoring and Consultation].

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report
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Training Program

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report
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Phase 1: 
Synchronous Phase

The first day of the intensive training commenced with a warm greeting from the master
of ceremonies, Prof. Alfons Jayson O. Pelgone, followed by an opening prayer and the
presentation of the University's vision, mission, and quality policy. He then introduced the
Vice President for Research, Planning, and Quality Assurance, Dr. Adonis P. David, for his
opening remarks and commended the ESTA-PNU team for their dedication to helping
the participating faculty manage diversity in science classes. Dr. Brando C. Palomar
discussed a statement of purpose to highlight the objectives of the training. 

Two key topics for plenary sessions were presented to the pre-service science students
on the first day. Dr. Marie Paz. Morales, Project Lead, presented the topic, “Purpose of
Science Education,”  where she underscored the role of science education in achieving
and realizing Education 4.0. The Project Lead of ESTA-DLSU (De La Salle University), Dr.
Lydia Roleda, engaged the pre-service science student participants in ESTA-DLSU
experiences highlighting cultural aperture. 

Concluding the first day, Prof. Pelgone thanked the participants for their active
participation and discussed a few reminders for the upcoming sessions. 

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

Day 1 (September 27, 2023)
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Phase 1: 
Synchronous Phase

Commencing the second training day, Dr. Crist John M. Pastor, as master of ceremonies,
greeted the participants with a warm welcome and shared a glimpse of the first day
through a recap. Emphasizing the significant role of language in science education, Dr.
Ruth A. Alido discussed the topic “Language for Science.” The discussion highlighted
students' difficulties in the language of science, language of thought patterns in the
sciences, and specialized techniques for reading the sciences.

For this second day, the ESTA-PNU team two academic staff tour topics, AST1: Diversity in
Classes and AST 2: Conceptual Change. Prof. Alfons Pelgone underscored in AST 1 how
diversity in classes might be diagnosed and emphasized the sensitization of the student
participants to cultural and linguistic diversities. Dr. Leah Amor S. Cortez discussed
interest and science education for the second AST. She emphasized the components of
interest and introduced some strategies to make science teaching more interesting to
learners. At the end of her talk, Dr. Cortez presented the official framework of the ESTA
project, Science Education for Linguistic and Cultural Diversity in Philippine Public Higher
Education (SELCPhPHiEd).

To further accentuate the importance of engaging students in a class, Prof. Alfons
Jayson O. Pelgone introduced a strategy called “hooks” that may engage students in
learning science concepts. He also presented the sample hook videos created by his
students incorporating language and cultural contexts to address diverse learners in a
class.

Wrapping up the second day, Dr. Pastor thanked the resource persons for their
substantial discussions.

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

Day 2 (October 4, 2023)
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Phase 1: 
Synchronous Phase

The third day of the training was packed with insights and discussions on culture
integration, as introduced by the master of ceremonies, Dr. Arlyne Marasigan. She
started the session for the day with a recap and introduced the assigned speakers, Dr.
Zenaida Q. Reyes and Dr. Crist John Pastor.

Dr. Zenaida Q. Reyes discussed the topic, “Understanding Contextualization in
Education,” featuring the background of contextualization, its relative concepts and
processes, and its implications for education. In the middle of the session, participants
were asked about their concept of contextualization. Soon after, Dr. Crist John M. Pastor
discussed the topic of “Culture Integration,” where he featured the steps in
contextualizing teaching. Dr. Pastor also discussed “AST 4: Acquisition of Science
Capital.” 

At the end of each day, pre-service student participants were engaged in open
discussion for clarifications and questions before wrapping up the sessions for the day
by the moderator.

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

Day 3 (October 11, 2023)
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Phase 1: 
Synchronous Phase

Paving the way to successfully managing diversity in science classes as aimed by the
training, the fourth day started with introductions and a recap of the third day’s session.
Prof.Ruel Avilla introduced three ESTA-PNU team members and their respective topics for
discussion. 

Dr. Arlyne C. Marasigan discussed “AST 3: Chemistry Self-concepts: Gender and Culture,
and the Impact of Chemistry Self-concept on Learning Behavior,” Intended to change
the learning to a learner-centered approach. Succeeding such, Prof. Ruel A. Avilla
discussed the concepts and facts related to the topic, AST 5: Technology Integration. A
paper published through a project, TPACK in Philippine STEAM Education, was also
presented to emphasize the technology tools used by STEAM teachers.AST 6: Flipped
Classroom was discussed by Dr. Brando C. Palomar. The discussion included the
background of the approach, process, and components, as well as the sample local
study of the approach. 

For the last topic, Dr. Brando Palomar presented and discussed the lesson exemplar as
one of the major outputs of the training. He emphasized the timeline for the said
deliverable in asynchronous sessions with the mentors from ESTA-PNU team members.
Subsequently, Dr. Palomar discussed the groupings of mentoring sessions, agreements,
and schedules.

The four-day intensive training concluded with expressions of appreciation and
gratitude from participants and with the singing of the PNU Hymn.

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

Day 4 (October 18, 2023)
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Phase 2: 
Asynchronous Phase

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

Aiming to train the participating university science educators in developing the Lesson
Exemplar (LE), a month long asynchronous sessions was dedicated to mentoring
sessions in small groups according to participants' specialization  with mentors from
ESTA-PNU team. 

Week 1 [Lesson Exemplar Development]

The session focused on facilitating participants where they were able to draft and craft
their Lesson Exemplars. Informal sharing was done within and across groups and
disciplines to exact the finest Lesson Exemplar for a particular science lesson or topic.

Week 2 [Lesson Exemplar Peer Review]

In this session, crafted and designed Lesson Exemplars for science lessons or topics were
subjected to peer review (by fellow participants) that help the developers provide varied
perspectives through while peers assessed their Lesson Exemplars. The session provided
constructive remarks for the improvement or enhancement of developed Lesson
Exemplars and determined alignment of designed Lesson Exemplars to the
aforementioned models and frameworks.

Week 3 [Lesson Exemplar Revision] 

n this session, developers of Lesson Exemplars engaged in revising their products based
on the comments and suggestions of their peers. This is a prerequisite to the next
activity that focused on presentation of the revised Lesson Exemplars to the ESTA-
Philippines-PNU Team and critiquing of the panel of evaluators.

Week 4 [Lesson Exemplar Presentation and Panel Critiquing] 

In this session, crafted and designed Lesson Exemplars for science lessons or topics were
presented to the participants and experts. Critiquing was done to provide constructive
remarks for the improvement or enhancement of presented Lesson Exemplars and
determined alignment of designed Lesson Exemplars to the aforementioned models and
frameworks with a panel members from ESTA-PNU team held during the Closing Activity
on March 16, 2022.
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Closing Activity

EDUCATING SCIENCE TEACHERS FOR ALL
Technical Report

November 29, 2023
Concluding the two-phase intensive training, a closing activity was held on November
29, 2023, with Prof. Alfons Jayson O. Pelgone, an ESTA-PNU team member and master of
ceremonies. Dr. Ruth A. Alido, the Dean of the College of Teacher Development of the
implementing institution and an ESTA-PNU team member, graced the program. She
congratulated the participants for their dedication and commitment to completing the
tasks for the training. Dr. Brando C. Palomar facilitated the recap of the four-day
synchronous sessions, highlighting the significant discussions in each session. Prof. Ruel
A. Avilla, an ESTA-PNU team member, introduced the panel members. At the same time,
Dr. Crist John M. Pastor He also facilitated the discussion of the guidelines on panel
critiquing and Lesson Exemplar competition to the participants. The presentation and
critiquing of developed Lesson Exemplars (LE) were thoroughly conducted by the
panelists (Dr. Marie Paz E. Morales, Dr. Zenaida Q. Reyes, and Dr. Ruth A. Alido). The
participants considered the inputs and comments of panelists to refine their LEs. 

Before the announcement of the winners of Lesson Exemplars and Hook Videos, the
moderator initiated the participants' impressions and verbal evaluation of the training
program. To formally close the program, Dr. Adonis P. David, the Vice President for
Research, Planning, and Quality Assurance, facilitated the synthesis and closing remarks
of the training. He expressed his sincere gratitude to the university officials for their
unwavering support, the UEMPRO and team for facilitating the online event, the faculty
members for their active participation, the facilitators from the Publication Office, and
the entire ESTA-PNU team. He further encouraged the pre-service science student
participants to celebrate Science Education's power and work together to liberate the
Science classroom toward responsive and relevant content knowledge.
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Closing Activity
Program
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Lesson Exemplar
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Lesson Exemplar
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