STEM training
of chemistry
teachers in the
Dominican
Republic

By: Sandra Guerrero Rodríguez.
Títle: STEM training of chemistry teachers in the Dominican Republic.

Resumen: En la región Este de República Dominicana, se ha iniciado una
capacitación a través de talleres a los docentes de química del nivel secundario,
se desea promover una mejora en sus prácticas pedagógicas, habilidades
experimentales y, en el conocimiento de la instrucción bajo STEM, apoyados en
un manual de prácticas que utilizan materiales de bajo costo. En este trabajo
se reportan los resultados de implementación de la experiencia, llevada a cabo
con 100 docentes de 10 distritos educativos. Después del taller, fue visto que los
docentes tienen una percepción más clara sobre STEM, están buscando formas de
mejorar su práctica.

Palabras clave: Docentes, prácticas de laboratorio de química de bajo costo,
STEM.

Abstract: In the East region of Dominican Republic, a workshop training was
performed to Chemistry Teachers in secondary school level. The goal is to improve
their pedagogical practices, experimental skills and, under the knowledge under
the STEM instruction. In this paper are reported the results of this project, applied
to 100 teachers in 10 educational districts. After the workshop, it was found that
teachers that have a clearer perception of STEM are looking for ways to improve
their teaching practices.
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Challenges in education in
the Dominican Republic

In the Dominican Republic, student

The quality of teachers is essential to

test throughout the many years of its

improve student learning, which is why
the educational systems of some Latin
American and Caribbean countries are
being transformed. Forming human
capital is a challenge for the region.
Reforms to public policies in the field
of education emphasize finding ways
to improve educational quality, and it is
believed that it depends largely on the
training and skills of our teachers.

performance has been low on the PISA
administration. Although compared to
these tests, there was an improvement
in 2018, the scores obtained by students
were well below the average and it was
ranked last in the table, as seen in figure
1. This demonstrates the urgency to
create conditions to improve the quality
of learning and expand student skills in
the areas asessed by this test: science,
mathematics and reading.

El círculo azul es el promedio, el círculo rojo, representa a
República Dominicana. Cada círculo es un país.
Figure 1. PISA test results taken from OECD (2018).
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Therefore, teachers must acquire

been included in the curriculum that

subject-area knowledge, such as

provide pre-service teachers with better

teaching in STEM (science, technology,

employment opportunities and a living

engineering and mathematics) fields.

wage. Although progress has been

Strengthening teachers’ work through

made, there are still pending tasks in

the improvement of teaching skills can

terms of teacher development (Fiszbein

facilitate their professional work and

and et al, 2015), especially when it

teaching practice, help train students

comes to science teaching.

in critical thinking skills, and allow
students to identify problems and

It is common to see that teachers

propose solutions based on the scientific

use the blackboard (figure 2) more

knowledge. Teachers can encourage

frequently than other resources, such as

students to eventually study careers

technology. Teachers often want to do

within STEM areas, which has the

their work better, but find it difficult when

potential to have a positive impact on

they have no resources.

the economies of the countries and
contribute to social development.

In the classroom, we find students of
different ages and levels of knowledge.

Having good pedagogical practices is

The best-trained teachers apply other

undoubtedly a need and the dream of

teaching-learning strategies wherein

many teachers across the Americas.

students work collaboratively, solving

Recently, teaching practices have

problems, or developing projects;

Figure 2. Tiburcio Millán López Night
School 2020. Own photo (2020).
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they learn by doing and they learn

under the mentorship of other teachers,

by discussions, which allows them

seems to be a way of inspiring to face

to analyze different perspectives of a

challenges and obtain results.

solution. Such an activity of this nature is
shown in Figure 3. .

Leadership and teacher
training

In Latin American and Caribbean
countries, the situation is very similar.

The role of teacher-mentors is

Efforts are being made to train

strategic to implement contextualized

teachers, but these reforms cannot be

comprehensive solutions that overcome

successful without the conviction and

partial approaches based on the

participation of teachers when there

ideas that it is possible to improve

is reluctance to address new teaching

education just by giving teacher training

perspectives. I am convinced that when

courses. The construction of a shared

methodologies and teaching strategies

vision encourages the commitment of

are put into practice, they recognize

teachers. It is necessary to give a voice

that they favor the process and see the

to the different actors of the educational

way it impacts their students. Barriers

system so that they feel heard and can

are broken that limit this professional

have space to get out of their trenches

development, especially when those

and see themselves as part of the

acquired experiences are transmitted

system.

by a colleague. Work among peers, or

Figure 3. Immaculate
Heart of Mary School
2020. Prepared by Sandra
G. (2020).
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Endemic problems within education in

leaders because currently I am part

the Dominican Republic are systemic

of an international teacher training

and a single strategy will not solve it.

“Teacher Fellowship,” a project

Educational policy leaders should bring

of the Inter-American Network for

the most experienced teachers to the

Teacher Education (ITEN) of the

dialogue table, since they are key to

Organization of American States

providing solutions, and they know the

(OAS). This project is funded by

reality and context of what happens in

the U.S. Permanent Mission to the

the classrooms. In order to direct the

OAS, with the aim to improve the

efforts of the educational authorities

quality of education through the

to face and organize the educational

training of educational leaders with

system more efficiently, with the actions

knowledge in gender-equitable

that are currently being carried out such

STEM approaches.

as: professional updating, continuing
education and professional teaching
career services; These processes foster

As a Teacher Fellow, I have had the

change, enable the development of

opportunity to learn about active learning

meaningful learning, and offer teachers

methodologies, educational resources

a set of tools to achieve learning

such as PhET simulations (https://

objectives for their courses. For this

phet.colorado.edu/), as well as lesson

reason, educational practices must be

planning to promote critical thinking,

rethought and directed so that teachers

with a focus on STEM. The profesional

can promote the training of autonomous

development tries to advance teachers

students with more developed higher-

toward leadership positions within the

order cognitive skills (Romero and

classroom, but also to invites others

Quesada, 2014, p. 102).

to develop their capacities as leaders.
Now I have the opportunity to propose

For these purposes, I have worked
to expand opportunities for teacher
education, such as workshops,
which aim to improve experimental
skills and chemistry laboratory

activities that impact the improvement of
the quality of education in the Americas.
This training program is part of the
teacher leadership plan that I have
proposed.

work, under a focus on STEM. I
was invited to be part of the body of
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The implementation of the
workshops

Description of the structure
of the manual

Why STEM? STEM promotes the

The manual consists of an introduction,

analysis of situations, experimentation

a general index and indicators of

and other thinking skills, through

achievement. Its objective is to allow

problem solving, beyond just learning

an experience that leads each teacher

scientific content in isolation. Why

to apply the scientific method during

chemistry in STEM? I chose this

the execution of the practices, but

discipline because it motivates teachers

with a methodological approach that

to engage in experimental activities

includes collaborative work using

with low-cost resources, and because

STEM. Each section has a question,

chemistry problems can be addressed in

information about the problem,

a simple way through simple practices.

materials, procedures, data records and
activities to test the skills developed

The management of these workshops

during experiment. The manual consists

was led by the regional department

of 12 practices, and each one has a

of education. The first group of 100

title, objective, introduction, materials,

teachers came from model schools, and

procedure and finally addresses results.

these indvididuals were committed to
participating in regional plan for teacher

During the workshop, teachers carried

profesional development, responding to

out various practices in a laboratory,

the competency-based curricular reform.

such as determining carbohydrates,
detecting reducing sugars, identifying

These profesional development

lipids, peptide bonds, plant cells, and

workshops lasted 36 hours, distributed in

DNA. Teachers then had the opportunity

4 weekly sessions of 9 hours each. The

to carry out these activities with their

strategy used was collaborative practical

students in their respective classrooms.

work with an active constructivist

In figure 4, we can see the teachers

approach. Previously, a manual was

during the profesional development who

developed with experimental practices,

actively participated in the experience.

some taken from textbooks, but
appropriate to the STEM approach.
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The teachers’ interest in learning was
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evident during the workshops. During

through the completion of an evaluative

each activity, a change in their attitudes

rubric at the end of each session.

could be seen as they carried out the
practices. To learn more objectively

There was improvement in teachers’

about the impact on their knowledge

experimental skills. After the workshop

and perception of the methodology and

they have a clearer perception of STEM.

the manual, teachers participated in an

At the beginning of the course, we asked

interview, open-ended questionnaire and

how many teachers had heard the term

a Likert-type attitude scale to measure

STEM. Only 5% answered yes, and of

interest in the workshop. In addition,

these, only 3% said they know how it is

it was possible to assess the level of

implemented in the classroom.

achievement reached by the participants

Figure 4: 2020 Chemical Laboratory Workshop. Own photo (2020).
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Conclusions
It is necessary to carry out a more

• Teachers believe this appraoch
will encourage their students’
inclination for STEM careers.

in-depth diagnosis to understand
the STEM profesional development
needs of teachers in the Dominican
Republic. The experimental skills and
disciplinary knowledge of chemistry
required when working in STEM are
more demanding. Hence, training

Thanks to these types of activities, the
first steps are being taken in the use of
STEM within the laboratory practices
and it seems to be a door to improve the
quality of science learning

in these areas is a pending task. To
facilitate this reproduction of knowledge,
it is important to form communities of
teachers that strengthen their practice
through peer-based work.
The following are some lessons learned
from these workshops:

• With the use of everyday
products, laboratory practices
can be carried out.
• Teachers expressed that they
will apply their new skills in
the classroom, putting into
practice what they have learned.
They are highly motivated to
experiment with each topic on
the curriculum.
• Teachers recognized that
students acquire a better
assimilation of the concepts of
chemistry under this approach.
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