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Abstract: The article analyzes a number of instrumental concepts such as integration, integrated
teaching, theme, core themes, competency. Subsequently, the researchers demonstrate that core
theme-based integrated teaching enhances students’ competencies by analyzing the content and
methodology of this approach. The research findings also provide implications for successful
implementation of the new general education curriculum.
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1. INTRODUCTION
Under the implementation of the Resolution No. 29NQ/TW of the 8th Conference of the Party Central
Committee on the fundamental and comprehensive
education and training reform, the Ministry of Education
and Training has formulated and issued the general
education curriculum and the draft curriculum for natural
sciences and biology. Accordingly, the curriculum of
Biology is renewed in a competency-based approach
based on integrated teaching in the field of natural
sciences. The combination is based on the principle of
“integrating personality development and well-rounded
development” with competency development as a
guiding principle throughout the new general education
curriculum. Scientific knowledge from different
disciplines must be selected according to the “focus”
principle, i.e. clarifying an issue that is valued as a core
theme. The selection of content components and
students’ engagement methodology are driven by themes
of general scope at different levels. Integrating value or
scope of integration shall increase from themes in a
subject / discipline / field. However, in order for the new
school curriculum to be implemented properly, high
school teachers who are directly involved in the
implementation of the curriculum need training
integrated instructions on the core themes of developing
students’ competency.
2. CONTENT
2.1. Concepts
2.1.1. Integration
Integration is a concept used in many areas. In the field
of education science, the term “integration” emerged from
the enlightenment era, which referred to a comprehensive
human education concept, against the phenomenon of
imbalanced human development [1; pp. 53].

58

According to Vietnamese Dictionary, “integration is
the assembly, linking of components of a system to create
a synchronous system” [2; pp. 1217].
According to the Dictionary of Education Sciences,
“integration is the act of linking research, teaching and
learning objects in the same field or several fields in the
same teaching plan” [3]. The lesson plan here may be a
lesson plan, a chapter, a subject, a field or even a curriculum.
Thus, in education, “integration” is the area that
includes: 1) factors: the objects of teaching, learning;
2) relationships between the factors and the whole: goals,
the unity, the harmonious completion of the system.
From these concepts and analyses, in our view, in
education, integration is the combination of teaching and
learning objects into a content system based on logical
relationships.
2.1.2. Integrated teaching
According to Xavier Roegiers, “Integrated
pedagogy is a learning process in which the whole
learning process contributes to the formation of students
with clear competencies, anticipating what is needed for
them to prepare for the future study process, or to
integrate the student into a working life. Integrated
pedagogy makes learning meaningful” [4; pp. 73]. The
theory of “integrated pedagogy” here is understood as the
theory of integrated teaching.
According to the draft general education curriculum,
“Integrated teaching is a teaching approach that helps
students develop the ability to mobilize knowledge,
skills,... in a variety of fields to solve learning and real
life problems during the process of acquiring knowledge
and practicing skills” [5; pp. 35].
Therefore, integrated teaching as a mode of capacity
development emphasizes two factors: the content and the
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context in which the content is used to solve the problem.
Hence, it is possible to define: Integrated learning is the
process in which students mobilize and connect their
knowledge in a certain logic in order to solve problems
that arise in cognitive and practical situations.
2.1.3. Core theme-based teaching
- Themes
According to Nguyen Ky Loan, “The theme is a unit
of knowledge content that, when organizing students to
explore, will solve a theoretical or practical problem,
thereby acquiring scientific knowledge as well as the
basic skills such as problem solving, using language,
calculating, creative, critical thinking, self-learning”
[6; pp. 37].
According to Le Dinh Trung and Nguyen Thi Minh
Nguyet, “The theme is the core issue, the major aspect
of the object directing its orientation and its multidimensional relationship with other objects in nature. It
can be said that theme-based teaching has the nature of
integrated teaching, associating human awareness with
objective reality. In teaching, the theme is a relatively
complete unit of knowledge, and at the end of a theme,
learners can acquire the knowledge and skills to solve
practical problems or solving problems in the new
context” [7; pp. 48].
Thus, although there are different notions of “theme”,
these concepts share these points: the theme itself contains
theoretical and practical knowledge of the system, where
every theme acts as a logical unit of content. Each of these
may be a sub-theme. In each system (theme), there are
several central meaningful themes (major/core theme) and
constitutive meaningful themes that support and highlight
the main theme (minor themes) and each theme has
different meanings and values.
The concept and definition of integrated teaching
suggests that the nature of a subject is a unit of content
with many elements that can be integrated into different
logics depending on the particular situation.
- Core theme
According to Vietnamese Dictionary, “core” means
the most important, the most essential” [2; pp. 276].
According to Oxford Dictionary, “core” means a part
of something that is at the center of its existence or its
characteristics” [8].
Thus, it is possible to understand that the core theme
is the topic that is cross-cutting and comprehensive that
follows principles which encourage learners to acquire
an objective viewpoint. For example: The core theme in
Natural Science is the cross-cutting and fundamental
theme covering all things and phenomena of the natural
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world and giving people an systematic overview of the
natural world.
From the above concepts, it is possible to come to the
understanding that core theme- based learning is the
teaching practice where the instructor guides self-reliant
learners to search and analyze information contained in
order to connect the information in a certain logic to
solve tasks with practical significance or generalizations
of scientific principles.
2.1.4. Competency
The concept of “competency” is often understood in
different ways with corresponding terms. In this study,
we acknowledge and use the notion that the Draft
Curriculum for General Education program employs:
“Competency is a personal attribute formed and
developed by the existing abilities and learning process
which allows people to synthesize knowledge, skills and
other personal attributes such as excitement, confidence,
willingness to accomplish in certain types of activities,
achieving the desired results under specific conditions”
[5; pp. 36].
According to Xavier Rogiers et al. [9], the following
formula can be used to illustrate the components of
competency: Competency = {Knowledge × Skill} ×
Situation = {Objective} × Situation.
In the above equation, the sign “{}” is to emphasize
that it is an integrated unit (eg, has sufficient knowledge
and skills but needs to integrate them to form the target
unit). To form “competency”, if merely knowledge,
skills, situations or goals, situations put together are not
enough, they have to interact with each other to form a
whole. “x” also indicates that if one of the above units
(knowledge, content, situation) is evaluated as 0, then the
multiplied competency will be zero.
The above formula also shows that the goal is the
implementation of a skill (or activity) on the content
corresponding to it. For example, the goal is to draw two
perpendiculars (skills).
An education system that focuses on the formation
and mastery of competencies rather than the simple
combination of skills is a prerequisite for integrated
education. The purpose of such integration is to enable
students to master the situations they will face in life,
whether at work or in society.
2.2. Core theme-based teaching is an approach to
develop students’ competencies in general education
2.2.1. Characteristics of core theme based teaching
Core theme-based teaching focuses on general
learning content with the involvement of many areas.
The concept of the topic is generalized, linked to the real
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situations in the life of students. Core theme based
teaching not only helps students to apply knowledge and
skills to solve problematic situations, but also develops
higher-order thinking, generalizability, and abstract
activities. To do this, knowledge in the subject needs to
be streamlined for the learning process. Accordingly, in
this approach, knowledge in the learning topic should be
systematically presented, with each of the related circuits
in a common logical structure, each circuit and the whole
system being conducted in the direction of competency
development to apply knowledge in practice.
Teaching content is one of the contributor to the
structure of the teaching process. Content is the basis for
creating the knowledge material, the component of the
activity, so it is the source of the mode of cognitive
activity. As a result, content instruction is the process of
organizing students to recreate the methods to explore
knowledge and perform skills.
The acquired knowledge and skills are parts of the
empirical treasure that is accumulated in the form of
scientific, technical, and technological concepts. Thanks

side is frequently demonstrated; the “method” side is
hidden. Thus, the learning activity that demonstrates of
both side simultaneously is the evidence of teaching for
capacity development.
The principle of “what” and “how” to form the twosided coin should be thoroughly understood when defining
the methods of incorporating general competences into the
subject curriculum. Accordingly, the selection of
knowledge has to take skills, abilities into consideration
and vice versa. The “how” is in the “what”, which acts as
both the product and the structure of the “how”. According
to that principle, there may be the following basic methods:
- Applying to design theme-based curriculum, starting with
the standard outcome. Standard outcome must be “the
competency-denominated coin” based on the above
principle; - To demonstrate competence in the subject
curriculum, defining a target output standard system,
implemented by an integrated matrix.
Each subject has set up a target table, which is the
relationship matrix between the skill system and the
knowledge content as follows (table 1):

Table 1. Table for each subject
Knowledge
1

2

3

4

5

6

1.1
2.1
3.1

1.2
2.2
3.2

1.3
2.3
3.3

1.4
2.4
3.4

1.5
2.5
3.5

1.6
2.6
3.6

Skill
1
2
3

to the continuation of these experiences, young
generations can reach new peaks of material and spiritual
culture through their creative work in natural and social
rehabilitation. [11; pp. 47].
Thus, the content of education consists of two parts,
which are closely integrated: 1) Knowledge of nature,
society, humanities; 2) Mode of operation, skills,
cognitive competency and real life.
Competency is composed of knowledge of the field
of activity, operational skills and psychological
conditions. Therefore, these two parts of educational
content are the content elements of the curriculum in
general and the subject syllabus in particular. Thus, it’s
advisable not to separate the “what” and “how” in the
course syllabus and course outcomes. The tradition
primary focus on academics (mainly on “what” rather
than “how”) is due to the incorrect understanding of
education and teaching content. To illustrate, the content
of the course can be considered as a “coin”: on one side
is scientific knowledge, on the other side is methods to
obtain and apply the knowledge. While the “knowledge”
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Table 1 shows that:
- An activity (skill performed) can affect the same
object (a content) and vice versa, a content may be
subject to the impact of many activities; The skill and
content relationship will be established in a variety of
logic and scope. That difference creates a different range
of integration.
- In the competency-based program development
approach, the skill column is composed first, followed by
the content based on the analysis of the content of the
subject and then the situations with the integrated
problems or theme. The type of integration, the degree of
integration depends on the situation, the problem, the
integrated theme.
- Table is an important integrated instructional tool
for teachers and students.
- Based on the table, the teacher or syllabus designer
proposes the integrated situations requiring the
mobilization of knowledge and skills from different
sources to solve a cognitive and practical problem.
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Table 2. Forming the basic and integrated competency
INTEGRATED COMPETENCY (THE FINAL INTEGRATED GOAL)
Basic capacity 1
Basic capacity 2
Basic competency 3
Basic capacity n
......
(Goal of phase 1)
(Goal of phase 2)
(Goal of phase 3)
(Goal of phase n)
Capacity 1
Capacity 2
.........
Capacity m
- The table also shows that integrated themes can be Roegiers [5]), the combination of those capacities we
skills, a general ability, a specific ability, or the subject have integrated is called the final integration goal at the
end of the period (see table 2).
of learning content.
In order to clarify the integration process at the end
- Design the unit in an orderly manner by integrating
the sets of “skill-knowledge” combinations into different of the period, we set up a goal table (competency
situations and core subjects.
determination) based on two components: skills and
- Each cell can be a capacity, or it is a specific goal content for Natural Sciences, consisting of 6 contents and
(so-called the integration goal of the period by Xavier 6 skills as follows (table 3):
Table 3. Target table in teaching Natural Sciences
Knowledge
1. Diversity

2. Model

3. System

4. Cycle

5. Interaction

6. Energy

1.4. Questions
on the
importance of
cycles in nature,
making some
hypotheses.

1.5. Asking
about the types
of interaction
between objects
in nature and its
implications,
making some
hypotheses.

1.6. Questions
about the
energy
exchange
between objects
in nature, its
causes and
effects, and
some
hypotheses.

Skill

1. Making
questions and
theoretical
hypothesis

1.1. Questions
about the
meaning of
natural
diversity.

2.1. Exploring
the diversity
2. Planning and of objects in
nature,
survey
measure the
conducting
relevant
parameters.

3. Processing,
analyzing and
interpreting
data

3.1. Making
comparisons
of different
types of
objects in
nature, using
mathematical
operations to
process the

1.2.
Questions
about most
appropriate
criteria to
develop a
hypothetical
model that
describe the
connection in
nature.

2.2. Exploring
the structure,
composition of
natural objects.

3.2. Analyzing
and mapping
the relationship
between
structures and
structures of
objects in
nature.

1.3. Questions
about how
components of a
system in nature
work together to
perform one or
several
functions,
making some
predictions.
2.3. Designing
experiments,
hands-on
activities,
analyses,
anatomy ... to
explore the
functions of the
components in
the system and
how they work
together.
3.3. Collecting
data from
experiments,
practical
activities to
explore the
functions of
components in
the system and
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2.4. Exploring
the cycles in
nature and their
meaning with
natural objects,
measuring the
parameters
involved.

3.4. Analyzing,
evaluating the
cyclicality of
some objects in
nature, using
mathematical
operations to
process the
obtained data,

2.5. Exploring
interactions
between objects
in nature,
measuring
related
parameters,
analyzing
anatomy of
objects
interacting with
each other.
3.5. Analyzing,
comparing the
types of
interaction of
objects in
nature, using
mathematical
operations to
process

2.6. Exploring
the types of
energy that
exist in natural
objects,
analyzing,
anatomy,
measure
relevant
parameters.
3.6. Analyzing
and comparing
the types of
energy that
exist in objects
in the natural
world, using
mathematical
operations to
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obtained data,
presenting
them in
diagrams and
graphs.

4. Explaining
and providing
solutions

4.1. Key
design
classifies
objects in the
natural world,
explaining the
effect of
diversity on
natural
objects,
proposing
solutions to
implement a
community
project.

how they work
together.

4.2. The model
design
describes the
structure,
composition
and
relationships of
objects in
nature, thereby
proposing a
solution to a
socioeconomic /
environmental
problem.

4.3. Designing a
form that
simulates the
operation of
components in
the system,
proposing a
solution to a
social /
environmental /
health / problem.

presenting them
in the form of
charts, graphs.

4.4. Explaining
the importance
of cycles,
warning about
the impact of
changes in
cycles on natural
cycles, and
proposing
responses.

5.1.
Describing the
design
methodology
and key
classification
in the form of
diagrams or
graphs.

5.2. Presenting
the model in
the form of a
presentation,
using
arguments and
evidence to
prove that your
model is the
best
representative
describing the
system of
objects being
studied in the
natural world.

5.3. Presenting
the system and
its components
as 3D models,
using reasoning
to describe how
it simulates the
system.

5.4. Presenting
explanations,
warnings and
solutions in the
form of
presentations,
using arguments
and evidence to
prove your
explanation is
most
appropriate, your
solution is
optimal.

6.1. Designing
posters,
websites or
other forms to
6. Perception,
promote and
evaluation,
communicate
communication
key
classification
and its
applications.

6.2. Designing
posters,
websites or
other forms to
promote and
communicate
the model and
its applications.

6.3. Designing
posters, websites
or other forms
for the
promotion and
communication
of 3D models
and its
applications.

6.4. Design ing
posters, websites
or other forms
for the
promotion and
communication
of warnings and
response
solutions.

5.
Discussion,
argument,
debate

From the targets (capacities) formed in table 3, the
integration will result in basic capacity (phase goal); then
the phase goals will form the final goal (integrated
competency) as indicated in table 4:
The goal table and the integrated competency
building table above show that how the development of
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collected data,
presenting them
in diagrams,
graphs.

4.5. Explaining
the types of
interaction of
objects in
nature and their
implications for
the object and
other objects,
and proposing
solutions with
corresponding
cases.

5.5. Presenting
explanations,
meaning,
effects, and
solutions in the
form of
presentations or
models, which
can be
combined with
other forms,
based on
evidence that
demonstrates
that the
explanation is
most
appropriate,
your solution is
optimal.
6.5. Designing
posters,
websites or
other forms for
the promotion
and
communication
of meaning,
influence and
solutions.

process the
obtained data,
presenting them
in diagrams,
graphs.
4.6. Explaining
the energy
exchange, the
flow of energy
in the natural
world, its
meaning, its
causes as well
as the effect of
changes in the
flow of energy
to objects in
nature, the
design of
Responding
solution.
5.6. Presenting
explanations,
meaning,
causes, effects,
and solutions in
the form of
presentations or
models, which
can be
combined with
other forms,
based on
evidence to
prove that the
explanation is
correct. Mostly,
my solution is
optimal.
6.6. Designing
posters,
websites or
other forms for
the promotion
and
communication
of meaning,
influence and
solutions.

integrated capabilities (the final integration goals)
requires the integration of skills and knowledge. Indeed,
in order to shape and develop capacities, students will
need to perform a variety of activities according to the
logic of practicing different skills based on different
knowledge content.
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Table 4. Forming the phase goals and integrated competency in the final stage of teaching Natural Sciences

Phase goal

Constituent
skills of the
phase goal

Total

THE FINAL INTEGRATED COMPETENCY IN TEACHING NATURAL SCIENCES
Phase goal 1: From a practical situation or
context that shows issues related to the
diversity of an object in nature, students can
Phase goal Phase goal Phase goal Phase goal Phase goal
identify that diversity and what it means to
2
3
4
5
6
nature, from which propose solutions to
address the variability of the diversity and
relate to different contexts
1.1. Questions about the meaning of natural
1.2.
1.3.
1.4.
1.5.
1.6.
diversity
2.1. Exploring the diversity of objects in nature,
2.2.
2.3.
2.4.
2.5.
2.6.
measuring the relevant parameters
3.1. Making comparisons of different types of
objects in nature, using mathematical operations
3.2.
3.3.
3.4.
3.5.
3.6.
to process the obtained data, presenting them in
diagrams and graphs
4.1. Key design classifies objects in the natural
world, explaining the effect of diversity on
4.2.
4.3.
4.4.
4.5.
4.6.
natural objects, proposing solutions to
implement a community project
5.1. Describing the design methodology and key
5.2.
5.3.
5.4.
5.5.
5.6.
classification in the form of diagrams or graphs
6.1. Designing posters, websites or other forms
to promote and communicate key classification
6.2.
6.3.
6.4.
6.5.
6.6.
and its applications
ProblemProblemProblemProblemProblemProblem-solving competency
solving
solving
solving
solving
solving
competency competency competency competency competency

The table above is also a way to organize and arrange
a series of small themes in the system, creating a logical
structure of the topic. The numbers in each box in the
above table follow the logical sequence of the teaching
process. In addition, the overall analysis of each basic
competency (phase goal), as can be seen, is made up of
component capacities arranged in stages in a sequence:
The former is the premise for the next stage, which forms
a series of intentional actions, all towards the formation
of basic competencies (goal-setting). This is in line with
the student’s cognitive development process and helps to
increase the integration time in the learning process. For
example, in Basic Competency 1 (Target Phase 1), the
six main objectives (1.1 through 6.1) form the key stages
of the formation of basic competencies, and also serve as
the constitient competency in the core competency
structure that students must achieve in a sequential way
to form basic competency 1. When students reach the
end goal they are able to form integrated competency.
The formation of integrated competency cannot be the
result of implementing a single skill that is specific to a
specific content but must be integrated. According to De
Kelete, the integration competency should be the ultimate
goal [12]. The word “ultimate” is understood in a wide
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range, from the highest integrated goal in a chapter, one
academic year, one level to the whole learning process.
The integrated goal creates a lasting ability in the
psychological structure of the student. Individual skills are
learned when defining learning objectives for each lesson,
each unit of course content. The more concentrated core
themes are, the more students develop.
Each subject needs to both maintain internal logic and
serve as input and output for other subjects. This is the
most complex issue in curriculum development, textbook
writing and teaching organization. Each subject should
have core content themes or methodological goals. This
goal can often be a cognitive or research approach, or a
conceptual, central theme that is highly concretized by a
system of concepts and specific topics, for example,
combining concepts in mathematics; approaches to
structure systems of living organisms, diversity,
evolution... in biology. This approach, the scientific
methodological abstract concepts are valuable for
knowledge acquisition and students’ competency
development but are often overlooked in teaching the
subject matter. This is the reason why teaching is
“overloaded” by discrete knowledge but “underloaded” of
general knowledge.
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2.2.2. Characteristics of core theme based teaching
methodology
In core theme based teaching, students have many
opportunities for group work to solve practical, systematic
and related problems in the areas of science in different
disciplines. The students’ learning process is really
meaningful because he or she develops active skills and
life skills, shapes values in real-world situations that are
close to real-life ones. Students are given the opportunity
to demonstrate, apply knowledge they have acquired, and
evaluate their learning and competencies. In this sense, the
term “core theme based teaching” is not the name of a
specific method, but rather refers to the group of teaching
methods chosen by the teacher and student to organize the
implementation of the theme in the direction of the goals
and competency formation.
Accordingly, a general theme divided into smaller
thematic layers, which contain the knowledge that the
student needs to comprehend, may be related to one or
more fields. Knowledge in the themes are connected
through learning activities and an orientation question
system, including core questions and unit questions.
Students gain access to this knowledge from different
perspectives through teaching activities designed by
teachers on the principle of encouraging and enabling
students to experience.
In core theme based teaching, the core question
system needs to be designed to orient students’
knowledge and learning methods. The core question is
general, which requires a lot of open response. The core
questions help us to see that knowledge is a constant
search. The most characteristic sign of the core question
is that it refers to the core aspects, the focus of the object,
the phenomenon of research. Because of its essence, the
question is related to many factors, characteristics and
relationships of the research object. Therefore, the scope
of information needs to be expanded continuously to find
a broader answer. That is why the core question is the
open question (requiring application, free orientation to
answer...) [13; pp. 16-17]. Based on this core question
system, teachers organize learning activities for students
to solve problems and answer questions. Core questions
can help to link a unit of study or multiple ones. Through
learning activities, teachers create opportunities for
students to actively build a system of knowledge that is
close, deep, intrinsic, practical and systematic.
3. CONCLUSION
Thus, as a method of integration, core theme based
teaching is the integration of content and methods
towards the goal of developing capacity for learners. By
organizing a series of learning activities that require
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students to integrate content and skills in problemsolving logic in cognitive and practical situations, the
process of learning thus becomes meaningful to the
students. The results of this study serve as a guideline for
the development and organization of the core theme
based teaching for the successful implementation of the
new general education curriculum.
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