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A STUDY OF TEACHING DESIGN FOR INFORMATION TECHNOLOGY
COURSE BASED ON STEAM EDUCATION CONCEPT
CASE STUDY: CHINESE PRIMARY SCHOOL

YAO LU
ML.Ed. Innovations in Learning and Teaching,
Sripatum University, Bangkok,Thailand
E-mail: 811674246(@qq.com

KANYARAT SRIWISATHIYAKUN
Department of Business Computer, School of Information Technology
Sripatum University,Bangkok,Thailand

E-mail: Kanyarat.sr@spu.ac.th

ABSTRACT

This study mainly uses the literature analysis method, survey research method, and action research method.
There are three objectives: 1) To analysis the teaching status of the primary school curriculum,2) To study the process
of a successful STEAM education concept teaching design,3)To study the feasibility process and implementation of
primary school teaching design under the STEAM education concept.

The results of students' processing and expression ability, practical ability, and teamwork ability, SPSS
paired sample test P<(. 05, indicating a significant improvement. It is helpful to the development of students'

interdisciplinary problem solving ability, the cultivation of social responsibility, and the development of core literacy.

Keywords: Steam Education,Primary School Information Technology, Teaching Design

Introduction

For a long time, the curriculum in school education has been taught in different disciplines and is divided
into segments. It is easy to ignore the needs, background and students life, which can easily lead to the neglect of
the practical needs of contemporary social life, and it can easily lead to the separation of disciplines. It restricts the
students 'vision and restricts the breadth of students' thinking.

STEAM is an advanced educational concept originated in the United States, and it is an educational
approach that uses science, technology, engineering, art, and mathematics as an opportunity to guide students'
inquiry, dialogue, and critical thinking. Combining the knowledge of the five college subjects, we are committed to
cultivating students' systematic thinking ability in STEAM education, let children learn knowledge in practice,
cultivate practical ability in practice, and form scientific thinking, so that children can build up their understanding
of the world , Through the cultivation of practical ability, help children improve their ability to solve problems in
the future.

The 21st century is the challenge of the world's scientific and technological revolution and the knowledge

economy. The wealth created by science and engineering accounts for a higher and higher proportion in the national
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economy. Scientific and technological innovation is receiving more and more attention. Countries around the world
are stepping up their technological innovation strategies. Cultivating students' innovative spirit and ability has
become the consensus of the international community, and the cultivation of innovative talents depends on
innovative education. For students, the entire school community and the whole society, the benefits and value of

STEAM education are enormous. Therefore, it has become one of the important trends in global school education.

Literature Review
STEAM education
The learning process is a process in which learners themselves actively participate in the process of
constructing knowledge and independently build their own knowledge system based on the original knowledge
structure. Compared with traditional classroom teaching, teachers have become the mentors and supporters of
student learning, or will become students' learning partners, encouraging students to trial and error and insight. It
pays more attention to the process of students' independent exploration and hands-on practice, so it plays an
important role in the implementation of project-based learning courses based on the STEAM concept and the design
of information technology courses.
Teaching design
Teachers can recommend topics for project selection in the teaching design, starting from actual life
experience or related to student life and combining school and student characteristics. The choice of subject should
be dynamic and open, so that students can meet the requirements of teaching goals without losing their personality
development.
Information technology
First of all, the primary school information technology education curriculum has a real situation. Starting
from the real life and development needs of students, through the process of inquiry, design, production, experience,
etc., to cultivate students' comprehensive quality. Second, the primary school information technology education
curriculum is comprehensive. Pay attention to the mutual penetration and connection between knowledge, combine
brain thinking with hands-on operation, and promote the comprehensive development of students. Finally, the
primary school information technology education curriculum is a curriculum that focuses on comprehensive
literacy. In project-based learning, combined with digital learning, the knowledge structure, way of thinking, and
practical skills are fully utilized, using digital tools to solve problems and cultivating students' core literacy.
Chinese primary school
The Chinese primary school information technology curriculum is to improve each student's
comprehensive literacy as the overall goal. Through the learning of the course, students can develop interest in the
areas involved in the course, experience hands-on activities, gradually improve their ability to solve practical
problems and hands-on skills, and gradually form correct values and necessary qualities.
Objective
This study is mainly aimed at the primary school curriculum, under the guidance of STEAM education
theory, the primary research teaching design research, the main research contents are as follows:
1. To analysis of the teaching status of the primary school curriculum.
2. To study the process of a successful STEAM education concept teaching design.
3. To study the feasibility process and implementation of primary school teaching design under the

STEAM education concept.
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Methodology

Population

Before the start of the experiment, Class 3 Grade 4(a total of 60 students) were selected to participate in
the pre-investigation survey. After the experiment, we conducted a survey on the teaching effect of these 60 students.
According to the survey results, the 60 students before and after the experiment were paired and verified.

Research design

This research mainly adopts the literature analysis method, investigation research method and action

research method.

Research Instrumentation

Data collection

In order to collect more data and better analyzing, I prepared a test before the study and after study for
better comparing.

Step one: Through observations and interviews with 5 teachers, we discover the existing problems in
current information technology education.

Step two: Pre-test questionnaire for primary school students' information technology course study status
survey, 13 multiple-choice questions.

Step three: Conduct STEAM interdisciplinary learning, learning evaluation form, a total of nine indicators,
each with 5 points.

Step four: Project design and implementation post-test teaching satisfaction survey questionnaire.

Data analysis

Analysis of Comprehensive Interdisciplinary Learning Ability

Interdisciplinary comprehensive learning ability is a comprehensive analysis of the results of the three
aspects of the investigation of students' information processing and expression ability, hands-on practical ability and
teamwork ability. The information processing and expression ability investigated the subjects from three aspects:
language expression, practical expression, and word expression. The hands-on practical ability evaluates the subjects
from three aspects: project design, project completion, and result analysis. Teamwork ability comprehensively
evaluates students from the sense of cooperation, cooperation skills, and spirit of cooperation.

For example, as shown in Figure 2, the students' comprehensive interdisciplinary learning ability is
presented in the form of radar charts. In these three aspects, students will be scored under nine specific scoring
dimensions. This comprehensive ability distribution map makes the formative evaluation given by the teacher to
students clear, the advantages of the students in a certain aspect and the areas that need to be improved are obvious,
and at the same time, the development tendency of the students' ability after learning through the project is fully

collected.
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Figure 2 Student score radar chart example

Through the comprehensive analysis of the project or texts completed by the students and the performance

of the collaboration, the highest score for each item is five points.
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Figure 2 Class 3 Grade 4 all student score line chart

It can be seen from the figure above that the students’ ability to process and express information, practice
and teamwork skills have improved significantly, indicating that students have recognized the importance and
necessity of comprehensive learning, and have a sense of collaboration in the process of project learning. The ability

to collaborate has improved.
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Table 1 Student learning ability pre-test and post-test results

) ) Standard
Dimension N Mean L t value Sig
deviation
1 Processing and expression ability 50 -0.520 1.147 -3.205 0.002*
2 Practical ability 50 -0.880 0.746 -8.340 <0.001*
4 Teamwork ability 50 -1.020 0.892 -8.087 <0.001*

Therefore, after passing the project teaching design under the STEAM education concept, teachers should
pay attention to adding group joint research tasks in reasonable circumstances in the project design to improve
students' practical ability and information processing and expression ability. When conditions permit, it is
recommended to add an evaluation of student group activities to the teaching evaluation. This will not only help
students continue to cooperate and explore the motivation but also stimulate students' sense of self-efficacy and

cultivate collective ideas through various evaluations.

Results

The goal of STEAM education requires that the development of primary school information technology
courses start from real problems and transform the problems that you want to explore into projects. Through
exploration, design, practice, etc., Cultivate students' comprehensive qualities such as problem-solving, practical
ability, and creative thinking, and cultivate talents with global competitiveness for the future. Then, it is very
necessary to explore and exhibit primary school information technology project teaching that not only meets the
requirements of the new curriculum reform but also meets the development needs of students. Problems were found
in the action research, and action research was used to solve and improve them. The following content was
completed:

Part 1. To analysis of the teaching status of the primary school curriculum.

1) The choice of the theme of the teaching project is out of the real-life of the students

2) Lack of innovation in teaching activities

3) Students do not have enough time to practice their ideas

4) Single way to submission students’ learning outcomes

5) A single way to carry out project teaching evaluation

Part 2. To study the process of a successful STEAM education concept teaching design.

Based on the analysis of the STEAM teaching design, in order to solve the problems in the STEAM
teaching design and implementation process, the process and method of teaching design based on the STEAM
education concept are initially constructed. The process includes identifying themes, interdisciplinary knowledge
goals, creating scenarios, project design, activity implementation,achievement display, and communication

evaluation.
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1) Determine the theme

2) Interdisciplinary knowledge goals

3) Create a situation

4) Project design

5) Project implementation

6) Achievement display

7) Multiple evaluations

Part 3. To study the feasibility process and implementation plan of primary school teaching design under

the STEAM education concept. 71% student think them learning from STEAM projects;67% student agree them
preference for STEAM projects;71% student agree them get improvement from STEAM projects;80% student like

the STEAM classroom atmosphere;80% student regarding continued STEAM project learning.

Discussions

First of all, education is a long and tortuous and complicated process, which requires not only time and
energy but also support and cooperation from multiple parties. Due to the limitation of the hardware and software
conditions of the practice site, the study only selected one class in the fourth grade for the study, which has limitations

in sample selection.

References

Cui Bingquan, He Zhenyu, Wang Qinghua. (2019). Research review and evaluation of PBL teaching method/J].
China Higher Medical Education, 105-118.

Du W. (2019). Biography of Du Wei [M]. Anhui Education Press.

Eric J. (2017). The construction of the evaluation index system of local government's educational performance is
based on the "National Medium and Long-term Education Reform and Development Plan Outline (2010-
2020)", 20-30.

Jiangsu Province STEM Education Collaborative Innovation Research and Development Center. (2015). Jiangsu
Province Basic Education STEM Curriculum Guidelines (Trial).

Mu.Jingqiang. (2013). Research on the feasibility of PBL teaching method in my country, 37-41.

Wang Jianfeng. (2012). The teaching research of project teaching method in the chemical course of secondary
vocational chemical industry.

Wang Min. 2018.(11). Research on Teaching Strategies of Information Technology Curriculum Implementation
under the Background of Information Technology Curriculum Standards of the 2017 Edition [J]. Science
Education Journal (Late). 93-94.

Zhong Baichang, Zhang Lu. (2015). The emergence and development of the Project Leading Way (PLTW)

organization and its enlightenment to my country Educational Science Research, 63-69.

131



	Yao Lu.pdf
	01_Grenville Wayne Dyson
	02_Kemmawat Iedkhao
	03_Li.Yingliang
	04_Mr. Oscar Malicad Jr.
	05_Piboon Sukvijit Barr
	06_Pranee Sroyprapai
	07_Riana Wadtan
	08_Sasipha Kanta
	09_Sukan Charoenkul
	10_Thavorn Thitthongkam
	11_Tiranun Wongwiwat
	12_Watcharee Kulprasit
	13_Asst.Prof. Yasumasa MORI, Ph.D.
	14_Yao Lu
	15_Anuj Krishna Shrestha
	16_Buraporn Kumboon
	17_ZHONG CHENG
	18_Dan Chen
	19_Diego De La Rosa
	20_Frank Faulkner
	21_Jiaye Liu
	22_Nilubon Sivabrovornvatana
	23_Assistant Professor Dr. Ravipa Akrajindanon
	24_Surasak Suthongwan
	25_Wirassanan Tuengtin
	26_Worawat Joradon
	27_Yanisa Techaphoositthipong
	28_Arthit Pikulngam
	29_Napamon Supornpun
	30_Piyanat Piyavatin
	31_Ratchita Sarimanond
	32_Sirima srisawad
	33_Sunthorn Chaitat
	34_Tanyarat Sutti
	35_TeerasakPattayadeekul
	36_Watchara Klancoowat




