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Abstract

Experiencing is an activity that helps students approach reality, and directly experience by synthesizing
existing knowledge and skills to perform tasks and solve problems. STEM education is a modern educational
orientation, an educational model that is widely concerned and deployed around the world to adapt to industry
4.0. The contest “Experiencing STEM in Natural Science” is an activity aimed at fostering the quality, forming,
and developing students' capacity based on STEM education for natural sciences. This experiential activity
contributes to meeting the current requirements of the comprehensive educational reform and training high-
quality human resources, capable of applying interdisciplinary knowledge to solve practical problems. The
contest is both a learning environment and a creative playground, helping students develop their abilities,
strengthen their passion for scientific research, and affirm their self-worth. The contest was held at Nguyen
Tu Secondary School, Cao Lanh city, Dong Thap province.
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Toém tit

Trdi nghiém la hoat ddng gitip hoc sinh tiép cdn thue té, triee tiép trdi nghiém bang cdch tong hop kién
thire, kj ning hién cé dé thwee hién nhiém vu va gidi quyét van de. Gido duc STEM la dinh hudng gido duc
hién dai, la mé hinh gido duc dwoc quan tam va trién khai rong rdi trén thé gi¢i nham thich img nén céng
nghiép 4.0. Hoi thi “Trai nghiém STEM Khoa hoc tw nhién”’ la hoat dong nham huéng t6i boi duéng pham
chdt, hinh thanh va phat trién nang luc cia hoc sinh trén nén tang gido duc STEM déi véi cac mén Khoa
hoc tir nhién. Hoat dong trdi nghiém ndy gép phan dap immg yéu cau doi méi toan dién gido duc phé théng
hién nay va yéu cau ddo tao ngu(;n nhan luc chat luwong cao, co kha nang van dung kién thirc lién mén dé
gidi quyét cac van dé thuc tién. Hoi thi vira la méi truong hoc tdp vira la sdn choi sang tao, givip hoc sinh
phat huy nang lec, cing cé niém dam mé nghién ciru khoa hoc va khang dinh gid tri ban than. Két lugn
théng qua nghién ciru triong hop héi thi té chirc tai Trieong Trung hoc co sé Nguyén Tii, thanh phé Cao
Lanh, tinh Déng Thap.

Tw khoa: Hgi thi, khoa hoc tw nhién, STEM, trai nghiém.
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1. Introduction

In the context of comprehensive educational
innovation to adapt to the trend of globalization and
industry 4.0, STEM education has become more
and more well-known; experiential activities are
officially incorporated as compulsory contents in
the General Education Program in 2018; and Natural
Science is an integration of Physics, Chemistry,
and Biology subjects at the lower secondary level
(Ministry of Education and Training, 2018b). This
educational innovation perspective clearly states
that there is a strong transition from knowledge-
based education to the one that develops the quality
and capacity of learners; promote interdisciplinary
integration combined with experiential activities to
solve academic and practical problems (Communist
Party of Vietnam, 2011). With that in mind, the
author realizes it is necessary to research experiential
activities for the Natural Science subject in the
direction of STEM education. Therefore, organizing
the “Experiencing STEM in Natural Science”
contest at Nguyen Tu Secondary School, Cao Lanh
City, Dong Thap Province is a practical activity that
contributes to fostering quality, forming, and capacity
development for students.

2. Contents
2.1. The concept
2.1.1. Experiences and experiential activities

The simplest understanding of experience is
what people have actually experienced, known,
and suffered (Hoang, 2004) from their real-life
activities. Then, obtained experience in its turn
serve people’s life in the subsequent ongoing stages.
Thus, living and experiencing are two inseparable
aspects, complementing and completing each other.
(Pham, 2013).

In the 2018 General Education Program,
experiential and career-oriented activities are social
and practical ones helping students autonomously
experience in groups, thereby forming and
demonstrating quality and competence. This activity
emphasizes experience, promotes the creativity of
learners, and is organized in a flexible and creative
way. (Ministry of Education and Training, 2018a).

2.1.2. STEM education

The term STEM is an abbreviation in English of
four words: Science, Technology, Engineering, and

Mathematics. STEM education is an interdisciplinary
approach to learning, in which principled academic
concepts are integrated with real-world lessons, where
students apply knowledge in science, technology,
engineering, and math into specific contexts, helping
to connect schools, communities, workplaces,
and global organizations, thereby developing
competencies in the STEM field and competitive
practices in the new economy (Nguyen, 2019).
STEM education is an educational model based on
an interdisciplinary approach, helping students apply
their knowledge of science, technology, engineering,
and mathematics to solve a number of practical
problems in a specific context. (Ministry of Education
and Training, 2019).

2.1.3. Natural Sciences

Natural Science is built and developed on the
basis of Physics, Chemistry, Biology, and Earth
Sciences. Research objects of Natural Science are
things, phenomena, processes, basic properties
of existence, and movement of the natural world.
(Ministry of Education and Training, 2018b).

2.1.4. Natural Science STEM experience

STEM experiential activities are organized
through clubs or hands-on activities; organized
according to students' interests, aptitudes, and
choices voluntarily. The school organizes a STEM
experience space for students to learn and explore
experiments and applications of science and
technology in real-life (Ministry of Education and
Training, 2020). Natural Science STEM experience
is a student's activity that integrates knowledge of
Natural Science to experience creativity, and make
products for learning activities.

The content of the contest is to ask students
to apply their knowledge in the field of natural
sciences to design and manufacture products in the
form of models, illustrating theoretical knowledge,
and simulating things and phenomena. Criteria for
evaluating STEM-experienced products should be
consistent with scientific knowledge (identify the
correct scientific content related to the product),
technology application (know how to use tools,
equipment, and machines to manufacture products),
implementing a reasonable technical process,
knowing how to measure and calculate accurately,
and be humane in terms of aesthetics.
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2.2. The meaning of organizing the contest
“Experiencing STEM in Natural Science”

The contest is believed to be conducive to
students’ practices:

Firstly, fostering hard-work. Natural science
knowledge takes time to explore, learn and discover.
Through experience, students transform scientific
knowledge into scientific products. This activity helps
students solve new problems in learning as well as in
practice. Therefore, it requires students to work hard,
persevere, and overcome initial failures to create a
STEM product of natural science.

Second, fostering honesty. Products created from
STEM experiences in Natural Science are authentic
results that accurately and fully reflect the students'
self-study, self-research, and self-assessment process.
The truth in science is reflected in the product, the
elements of science, technology, engineering, and
math integrate harmoniously together to make a
complete product.

Third, fostering responsibility. Students should
be responsible for the research product. Responsibility
for determining the correct scientific content in the
product; responsibility for using technology as tools
to create products; responsible for a reasonable
technical process, without disturbing the product's
features; Responsible for accurate calculation and
measurement to help products harmonize and balance.
Besides, aesthetics and humanity need to be focused
on by students because this is the first impression for
viewers interested in their products.

Fourth, developing self-study. To complete
the product, students need to read books, learn
knowledge online, discuss with friends, and ask for
the support of instructors. All is the process of self-
study, self-research, self-discovery of problems, and
self-proposing measures to solve problems. Thus, the
product of the Natural Science STEM experience
is the result of developing students' self-study and
self-research capacity.

Fifth, developing creative problem-solving
skills. The teacher poses a problem for students to
participate in the “Experience STEM in Natural
Science” contest. Therefore, to solve the problem,
students must create products according to the
requirements of the competition, which is to apply
interdisciplinary knowledge, combined with skills,
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and apply scientific and technological achievements
to make products. new, serving life, and learning.
Thus, the competition “STEM Experience in Natural
Science” contributes to the development of problem-
solving and creativity for students.

Sixth, developing communication and cooperation
skills. Product of STEM experience Natural Science
is a project, implemented for a certain long time.
Therefore, students participating in the project need
to work in groups to cooperate with each other,
and exchange and learn information from relatives,
friends, teachers, and experts... to complete the
project's product. Thereby, students gradually form
and develop communication and cooperation abilities.

2.3. The process of organizing the contest
“STEM Experience in Natural Science” at Nguyen
Tu secondary School, Cao Lanh City, Dong Thap
Province

2.3.1. Build the process

CONTEST
“EXPERIENCE STEM IN |,

Organizing the contest

Planning
NATURAL SCIENCE”
. Introducing the plan to
Product display the teachers of the
Natural Science group
* ¥

for students'
participation

Evaluating and learning
from experience
L Getting products . Guiding and supporting ]
and presentations students/groups of J

students

Diagram 1. The process of organizing the contest
“Experience STEM in Natural Science”

2.3.2. Process analysis
a. Planning

- Determining the goal of the contest to be
achieved within a certain period of time: The contest
“STEM Experience in Natural Science” aims to have
students apply knowledge in the field of Natural
Science subjects to experience make creative products
with all the elements of Science, Technology,
Engineering, and Mathematics to serve learning
activities or solve practical problems.

- Identify the right way to achieve that goal: The
“STEM Natural Science Experience” competition
uses a combination of collaborative, problem-solving,
and project-based approaches.
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- Identify resources: Competition “STEM
Experience in Natural Science” organized by the
Natural Science teacher in charge of Physics,
Chemistry, Biology, and Technology. STEM products
are displayed in the Physics - Technology function
room; The contest is communicated to students
through social networking sites and school radio.

- Budgeting: The contest “Experience STEM
Natural Science” uses funds from the school's
operating budget.

b. Introducing the plan for the teachers of the
Natural Science Group

Organizing a meeting of the professional team
to implement the plan of the Competition “STEM
Experience in Natural Science”. Assigning tasks
to members, setting start and end times to receive
products, evaluate products and display time.

’

c. Organizing the contest for students
participation

Teachers of Physics, Chemistry, Biology, and
Technology subjects deploy the contest plan “STEM
Experience in Natural Science” to students; general in
charge of integrating contest information into school
radio; homeroom teacher propagates and encourages
students to actively participate in the competition.

d. Guiding and supporting students/groups of
Students

Teachers of Physics, Chemistry, Biology,
and Technology guide students/groups of students
to implement models and projects according to
students' ideas or teachers' suggestions for students to
implement with their own creativity. Counseling and
helping students who have difficulty solving problems
related to scientific knowledge, applying technology in
accordance with technical processes, and contributing
to creating STEM experience products.

Note: Teachers only guide and support students,
not help students.

e. Getting products and presentations

The reception department displays products
from a group of fields of Physics, Chemistry, Biology,
and Technology. Each product has a presentation
board showing the field of competition; specifying
scientific knowledge related to the product; the
materials that make up the product and the meaning
of the product in serving learning activities or solving
practical problems.

- Evaluating and learning from experience

Scale: 5 - Absolutely good; 4 - Good; 3 -
Normal; 2 - Not good; 1 - Not good at all

Table 1. Product evaluation criteria table

. X Level
Order Indicators of capacity assessment
5 4 3 2 1

1 Students correctly identify scientific content related to the

product (Science)

Students know how to use tools, equipment, and machinery
2

to make products (Technology)
3 Students perform a rational product manufacturing process

(Engineering)
4 Students know how to measure and apply mathematics in

the process of assembling product parts (Math)
5 Students decorate products in harmony with function, with

the surrounding environment (Aesthetics)

The evaluation team records the performance
results of each student/group of students based on the
evaluation criteria table corresponding to 5 levels.
The evaluation team commented on the advantages
and disadvantages of the products, thereby giving an
overview of the overall quality of the competition.
It is important to note the lessons learned for the
next contest.

g. Displaying products

In order to maintain and connect more ideas,
the Competition “Experience STEM in Natural
Science” organizes a display of products for teachers
and students of the whole school to visit. Thereby,
receiving more comments for the contest, and at the
same time attracting more students who are passionate
about science and love to support the contest in the
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coming time. Building a tradition of creative and
scientific research experiences for students in Natural
Science subject to STEM education.

2.4. Results of the contest “Experience STEM
in Natural Science” at Nguyen Tu Secondary
School, Cao Lanh City, Dong Thap Province

2.4.1. About the quantity

The contest “Experience STEM in Natural
Science” received the participation of 240 students
(mainly 9™ graders, and 7™ graders) with 48 STEM
products in the fields of Physics, Chemistry, Biology,
and Technology. Based on the evaluation criteria,
there are 24 products that meet the requirements of
the contest.

2.4.2. About the quality

The products submitted for the competition
are time-invested and have integrated research
and scientific knowledge in the fields of Physics,
Chemistry, Biology, and Technology in accordance
with the current high school curriculum. Some
products are highly creative, diverse in model types as
well as in diverse sources of materials. Each product
meets the relative requirements of STEM education.
However, students need to continue to be facilitated
to develop their qualities and perfect their capabilities
in order to improve the quality of STEM-oriented
experiential activities in particular and the quality of
general education in general.

2.4.3. Survey on the organization of the
competition “STEM Experience in Natural Science”
of students

Organize the contest “Experiencing STEM in
Natural Science” with a hierarchical scale of 5 levels
with corresponding points as follows:

- Level 5 (5 points): Absolutely necessary /
Completely feasible / Completely successful;

- Level 4 (4 points): Necessary/ Feasible/ Successful;

- Level 3 (3 points): Normal;

- Level 2 (2 points): Not necessary/ Not feasible/
Failed;

- Level 1 (1 point): Totally unnecessary/ Totally
not possible/ Totally unsuccessful.

The author conducted a survey of evaluation
opinions and received 232 responses from students,
the specific results are as follows:

a. Results of a survey of student's opinions on the
necessity, feasibility, and success of the competition
“STEM Experience in Natural Science”

Table 2. Necessity, feasibility, and success
survey results

Medium Standard

score deviation
Necessary level 4.21 0.802
Feasibility level 4.37 0.801
The level of success 4.28 0.787

The average score results show that organizing
the contest “STEM Experience in Natural Science”
is necessary and feasible for students of Nguyen Tu
Middle School, Cao Lanh City, Dong Thap Province.
At the same time, the students rated the competition
“Experiencing STEM in Natural Science” as a
success. In addition, the data on standard deviation
shows that the difference between the assessments
is not much, the difference is not too large, and the
majority of students highly appreciate the results of
the contest. The above results show that organizing the
competition “STEM Experience in Natural Science” is
necessary, can be maintained, developed on a broader
scale, and achieve a certain level of success.

b. Results of a survey of student's opinions on the
meaning of organizing the contest “STEM Experience
in Natural Science”

Table 3. Survey results on the meaning of contest organization

Order Meaning Medium Stal.ldi.ll‘d The
score deviation level

1 Nurturing students with hard-working qualities 4.33 0.885 4

2 Fostering for students the quality of honesty 4.26 0.999 6

3 Fostering quality and responsibility for students 4.34 0.941 2

4 Developing for students the ability to self-study and self-research 4.33 0.938 3

5 Developing students' ability to solve problems and be creative 4.37 0911 1

6 Developing students' ability to communicate and cooperate 4.27 0.988 5

86



Dong Thap University Journal of Science, Vol. 12, No. 3, 2023, 81-88

The results from Table 3 show that the majority
of students realize the meaning of organizing the
competition “STEM Experience in Natural Sciences”
as a contribution to fostering quality and developing
students' capacity. In the problem-solving and
creativity, capacity is assessed by students as the
most meaningful. Besides, the ability to self-study
and self-research; The ability to communicate and
cooperate is also meaningful to students. Organizing

the contest also contributes to fostering the qualities of
responsibility, hard work, and honesty. The standard
deviation value reflects the evaluation results of the
majority of students, which are close to the mean,
which means that the contest has practical significance
in fostering some qualities and competencies for
students of the Nguyen Tu Secondary School, Cao
Lanh City, Dong Thap Province.

c. The results of the survey of students' aspirations

Table 4. Aspiration survey results

Order Wish Medium Stal.ldz.‘rd The level
score deviation
1 Contlnulng to organize STEM experiential activities in 408 0.984 1
Natural Science
2 Organizing STEM experiences for Maths 4.05 0.922 2
3 Organizing STEM experiences for Informatics subject 4.02 1.017 3

At the end of the Contest, students see many
meanings in fostering personal qualities and
competencies. Therefore, the survey results in
Table 4 show that students' aspirations in the next
school years are to continue to organize STEM
experiential activities and at the same time, expand
it to Mathematics and Informatics subjects. The data
on rank and standard deviation show that the majority
of students want to maintain STEM experiences in
Natural Science.

2.5. Lessons learned and recommendations

Note that the time of organizing the contest is
far from the midterm and final exams; preferably
right after the final exam of term I. The product
evaluation criteria table can add criteria on the scope
of using eco-friendly materials; deliver products on
time. At the end of the contest, it is necessary to
widely propagate to students throughout the school
to visit the product at an appropriate time (eg recess
time for each lesson for 1 week). It is recommended
that managers affiliated with the Faculty of Natural
Sciences Pedagogy, Dong Thap University, a
specialized high school to seek the advice and
support of experts on the content as well as the
scope for organizing STEM experiential activities
in Natural Science.

3. Conclusion

The contest “STEM Experience in Natural
Science” is representative of modern educational
trends, integrating science (Natural Science),
technology, engineering, and mathematics; is
an experiential learning environment, creating
conditions for students to develop their capacity
and strengthen their belief in science. The
contest has achieved the set goal, attracting many
students to participate; Diverse products show the
creativity, positivity, and dynamism of junior high
school students. Organizing the contest “STEM
Experience in Natural Science” is to contribute to
fostering the quality, forming, and developing the
capacity of students according to the requirements
of reforming the General Education Program in
2018 at Nguyen Tu Secondary School, Cao Lanh
City, Dong Thap Province.
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