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1. Thong tin chung:

- Tén dé tai: Phat trién nang lyc thiét ké va to chure cac hoat dong gido duc STEM cho
gido vién trung hoc phd thong cac tinh mién nui phia Bic dép tng yéu cau cua chuong
trinh gido duc pho thong méi.

- M s6: B2020-TNA-07

- Chi nhiém dé tai: PGS.TS. Nguyén Mau Dirc

- T6 chirc chu tri: Pai hoc Thai Nguyén

- Thoi gian thuc hién: thang 01/2020 - thang 12/2021
2. Muc tiéu:

Muc tiéu chung:

Pé xuit bién phap thuc hién boi dudng thiét ké cac hoat dong gido duc STEM cho
giao vién THPT céc tinh mién ndi phia Bic dap tng yéu cau cta chuwong trinh gido
duc ph6 thong moi.

Muc tiéu cu thé:

- Xay dung co s¢ li luan vé giao duc STEM, diéu tra thyuc trang viéc day hoc cdc mon hoc
STEM va gido duc STEM 6 trudng trung hoc phd thong.

- Huéng dan gido vién dé xuét duoc quy trinh thiét ké, t6 chirc cac hoat dong trai nghi¢ém, cac
hoat dong gido duc STEM cho giao vién THPT & céc tinh mién nui phia Bac.

- Pé xuét duoc cac bién phap phat trién ning luc thiét ké va to chuc gidgo duc STEM cho
gido vién phd thong nham d6i mai hoat dong day va hoc dap img muc tiéu cua chuong
trinh gido duc phd thong méi.

- Hudng dan gido vién ¢ cac trudng phd thong xay dung cac phuong tién day hoc tir cac
vat liéu dé kiém dé t6 chuc cac hoat dong gido duc STEM.

- Boi dudng gido vién thiét ké, t6 chirc mot sd hoat dong STEM trai nghiém, giang
day mot sb tiét hoc STEM tai cac Truong THPT nham tich liy kinh nghiém vé gido
duc STEM cho gido vién cac Trudng pho thong.

3. Tinh mdéi va sang tao:

- Xay dung quy trinh thiét ké, t6 chirc cdc hoat dong trai nghiém, cac hoat dong gido duc
STEM cho giéo vién THPT.

- Pé xuit duoc cac bién phap phat trién ning luc thiét ké va o chuc gido duc STEM cho
gido vién phd thong nham doi mai hoat dong day va hoc dap tng muc tiéu ctia chuong
trinh gido duc pho thong moi.



4. Két qua nghién ciu:

Noi dung 1: Co sé 1y ludn vé day hoc theo hwéng phat trién niing luc gido duc
STEM cho gido vién & truwdng trung hoc pho théng

- B4o c4o tong quan tai liéu vé gido duc STEM

- Co s¢ 1y luan vé giao duc STEM nhu: Khai niém, phan loai gido duc STEM, phuong
phép va hinh thirc day hoc theo hudng phat trién ning luc trong gido duc STEMhinh
thire gido duc STEM, danh gid nang luc trong gido duc STEM.

Noi dung 2: Thue trang ning luc thiét ké va té chirc cac hoat dong gido duc STEM
& treong trung hoc pho thong cac tinh mién mii phia Bic

- Khéo sat vé thuc trang day hoc cac mon hoc STEM cua giao vién cac truong THPT
khu vyc mién nuai phia Bac.

- Khao sat thuc trang vé nhén thirc ciia gido vién vé gido duc STEM va cac yéu t6 anh
huong t6i su phat trién nang luc giao duc STEM ciia gido vién.

- Thuc trang ning luc thiét ké va t6 chirc cac hoat dong gido duc STEM & truong
THPT cac tinh mién nui phia Bic.

Noi dung 3: Phat trién ning lyc thiét ké va to chirc cac hoat dong giso duc STEM &
truong trung hoc phé thong cac tinh mién nui phia Bic

- Quy trinh cac budc thiét ké va to chirc chu dé day hoc STEM cho gido vién & trudng
THPT

- Mot s6 bién phap phét trién ning lyc cho gido vién vé day hoc STEM trong cac mon
hoc ¢ truong THPT

- Bo ké hoach bai hoc vé chu dé gido duc STEM 6 truong THPT

NOi dung 4. Thuc nghiém sw pham

- Bo c4o qua trinh trién khai thuc nghiém va danh gia két qua thuc nghiém.

- Quy trinh thiét ké bai hoc duoc hudng dan trién khai théng qua cac chu dé STEM ¢
mot s6 truong THPT mién nidi phia Bac.
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5.2. Sdn pham dao tao

1) Vii Thi Hong Linh (2020), Tén dé tai luan vian: Phdt trién nang lwc vin dung kién
thure ki nang cho hoc sinh thong qua day hoc chuong 9 — hda hoc 11 theo dinh
huwong STEM, Luan van Thac si Li luan va Phuong phap day hoc moén Hoa hoc,
Truong Pai hoc Su pham Ha Nai.

2) Pham Thi Hanh (2021), Tén d¢ tai luan van: Té chirc hoat ddng trdi nghiém hwéng
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liee gidi quyét van dé cho hoc sinh, Luan van Thac si Li ludn va Phuong phap day
hoc mon Hoa hoc, Truong Pai hoc Su pham Ha Nai 2.


http://stdb.hnue.edu.vn/portal/journals.php?articleid=7092
http://stdb.hnue.edu.vn/portal/journals.php?articleid=7092
http://stdb.hnue.edu.vn/portal/journals.php?articleid=7095
http://stdb.hnue.edu.vn/portal/journals.php?articleid=7095

3) Ha Manh Dac, 2020, T 6 chirc hoat dong day hoc mot 6 kién thirc vé ngu(fn dien
theo dinh huong gido duc STEM cho hoc sinh trung hoc phé thong, Luan van Thac
si Li luan va Phuong phap day hoc mon Vat li, Truong Pai hoc Su pham - Pai hoc
Thai Nguyén.

5.3. Sin pham ting dung

1) Mot sb bién phéap thue hién bdi dudng ning luc thiét ké va td chic cac hoat dong gido
duc STEM cho gido vién THPT céc tinh mién nai phia Bic dép tmg yéu cau cia
chuong trinh gido duc pho thong méi.

2) Cac gido an day hoc theo cac hoat dong gido duc STEM cho giao vién cac truong
trung hoc phd théng

3) Tai liéu bdi dudng phat trién ning luc gido duc STEM cho gido vién cic trudng
trung hoc pho théng dudi dang cac Video tiét day theo quan diém STEM

6. Phwong thirc chuyén giao, dia chi ing dung, tac déng va loi ich mang lai ciia

két qua nghién ciru:

6.1. Phwong thirc chuyén giao:

- Két qua nghién ciru duoc str dung 1am tai liéu tham khao trong nghién ciru khoa
hoc va giang day cho gidng vién, sinh vién tai Truong Pai hoc Su pham - Pai hoc Thai
Nguyén va mot sd trudng dai hoc khac.

- Két qua nghién ciru cua dé tai 1a ngudn tu lidu boi dudng gido vién cic truong
phé thong mién nui phia Bic trién khai viéc thiét ké va td chirc cac hoat dong gido duc
STEM cho gido vién trung hoc pho thong.

- Két qua nghién ctru cta dé tai 1 tai lidu phuc vu cong tac boi dudng nang cao
ning luc day hoc va gido duc STEM cho gido vién cac trudong trung hoc phd thong
mién nui phia Bic.

6.2. Dia chi wng dung:

- Truong Pai hoc Su pham - Pai hoc Thai Nguyén;

- Céc S¢ Gido duc va Dao tao, cac truong THPT mién nui phia Béc, cdc don vi lién

quan khac.

6.3. Tdc dong va lgi ich mang lai ciia két qud nghién ciru

6.3.1. Déi véi linh vuc giao duc va dao tao

Pé tai c6 nhitng dong gop thiét thuc vé mit 1y luan. Két qua nghién ctru cua dé tai
gop phan 1am phong phu va sau sic hon nhitng van dé Iy luin vé day hoc STEM trong
nha truong phd thong.

Vé thyc tién, dé tai c6 nhimg déng gép quan trong vé linh vuc phat trién van hoa,
gido duc cua khu vyc mién nui phia Bic: gitip cho d6i ngii gido vién cua cac trudng
THPT mién ndi phia Bic c6 nhiing kién thtrc co ban vé gido duc STEM. Trang bi cho
gido vién & cac Truong pho thong quy trinh thiét ké va t6 chirc cac hoat dong gido duc



STEM cho hoc sinh phil hop véi cac ndi dung mon hoc, phtt hop véi yéu cau va tinh
hinh thyc té.

Dé tai co nhitng dong gop quan trong vé linh vuc gido duc, cu thé 1a dbi véi gido
duc & bac THPT theo hudng day hoc theo dinh hudng phat trién ning luc, hinh thanh
cac nang luc can thiét cho hoc sinh trong thoi dai cong nghiép 4.0, 1a co so tién dé
chuén bj cho thuc hién chuong trinh, sach gido khoa phd thong méi.

Viéc thuc hién dé tai nghién ctru gép phan nang cao trinh d6 nghién ciru 1y ludn,
thyc tién cho doi ngii giang vién, nghién ciru vién ctia cac trudng Pai hoc va cac Vién
nghién ctru, trang bi cac van dé 1i luan vé gido duc hoc cho cc thanh vién nghién ctru.

Thuc hién dé tai con gdp phan boi dudng ning luc va ki ning cho ddi ngii gido
vién cac truong THPT ¢ khu vic mién nii phia Bac.

6.3.2. Déi véi linh vuee khoa hoc va cong nghé c¢o lién quan

B6 sung thém vao hé théng co s li luan ctia Khoa hoc gido duc vé van dé giéo
duc STEM.

6.3.3. Déi véi phdt trién kinh té-xd héi

Gop phan nang cao ning luc gido duc STEM cua doi ngil gido vién cac truong
THPT mién nui phia Bic trong viéc doi méi chuong trinh, sach gido khoa ¢ trudong
phé thong; nang cao nhan thic clia ngudi dan néi chung, hoc sinh pho thong noi riéng
vé ché tao ra cac san pham tng dung trong day hoc va thuc tién doi song. Thong qua
d6, gop phan thiic day su phat trién kinh té - x4 hoi cua ving mién nui phia Béc.

6.3.4. Doi véi t6 chike chii tri va cdc co s6 ting dung két qua nghién ciru

+ Khang dinh kha ning va tiém lyc nghién ctru khoa hoc ctia don vi chil tri. Khang
dinh gia tri khoa hoc va gia tri img dung ctua cac cong trinh nghién ctu vé khoa hoc
giao duc.

+ Nang cao nang lyc nghién ctru khoa hoc cho cac thanh vién tham gia chuong trinh.

+ Tao moi truong tot cho cac Sinh vién (thdy co gido tuong lai) dugc tiép can véi
giao duc STEM.



INFORMATION ON RESEARCH RESULTS

1. General information:

Project title: Developing the capacity to design and organize STEM education
activities for high school teachers in the northern mountainous provinces to meet the
requirements of the new general education program.

Code: B2020 — TNA - 07

Project leader: Assoc. Prof. Dr. Nguyen Mau Duc

Host organization: Thai Nguyen University

Implementation period: January 2020 - December 2021.

2. Objective(s):

General objective:

Proposing measures to implement fostering and designing STEM educational
activities for high school teachers in the northern mountainous provinces to meet the
requirements of the new general education program.

Detail goals:

- Building a theoretical basis for STEM education, investigating the status of
teaching STEM subjects and STEM education in high schools.

- Instruct teachers to propose the process of designing and organizing experience
activities, STEM educational activities for high school teachers in the northern
mountainous provinces.

- Proposing measures to develop the capacity to design and organize STEM
education for general teachers to innovate teaching and learning activities to meet the
objectives of the new general education program.

- Guide teachers in high schools to build teaching facilities from easy-to-find
materials to organize STEM educational activities.

- Fostering teachers to design, organize some experience STEM activities, teach
some STEM lessons at high schools in order to accumulate experience in STEM
education for teachers of high schools.

3. Creativeness and innovativeness:

- Develop design process, organize experience activities, STEM educational
activities for high school teachers.

- Proposing measures to develop the capacity to design and organize STEM
education for general teachers to innovate teaching and learning activities to meet the

objectives of the new general education program.



4. Research results:

Content 1: THEORETICAL BACKGROUND ON TEACHING DIRECTIONS
FOR STEM EDUCATION CAPACITY DEVELOPMENT FOR TEACHERS AT
HIGH SCHOOLS

- Document review report on STEM education

- Theoretical foundations of STEM education such as: Concept and classification
of STEM education, teaching methods and forms towards capacity development in
STEM education, STEM education, capacity assessment in STEM education .

Content 2: SITUATION OF CAPACITY OF DESIGNING AND
ORGANIZING STEM EDUCATION ACTIVITIES IN HIGH SCHOOLS IN
NORTHERN NORTHERN PROVINCES

- Survey about the status of teaching STEM subjects of high school teachers in
the Northern mountainous region.

- Surveying teachers 'awareness of STEM education and factors affecting the
development of teachers' STEM education capacity.

- Current status of design capacity and organization of STEM educational
activities at high schools in the northern mountainous provinces.

Content 3: DEVELOPING CAPACITY FOR DESIGNING AND
ORGANIZING STEM EDUCATION ACTIVITIES AT HIGH SCHOOLS IN
NORTHERN NORTHERN PROVINCES

- Process of designing and organizing STEM teaching topics for teachers in high
schools

- Some measures to develop capacity for teachers on STEM teaching in subjects
at high schools

- Set of lesson plans on the topic of STEM education in high schools

Content 4. TEACHING EXPERIMENT

- Report on the process of implementing the experiment and evaluating the
experimental results.

- The process of lesson design is guided through STEM topics in a number of

high schools in the northern mountainous region.



5. Products:

5.1. Scientific products
Domestic and international articles
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Monographs:
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Taylor & Francis publishing house (a Chapter book) ISBN 9781771888875.
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implementing lesson plans to meet the requirements of developing the quality of
students' competencies secondary school " Ho Chi Minh City University of Pedagogy.

5.2. Training products

1) Vu Thi Hong Linh (2020), Thesis title: Developing the capacity to apply
knowledge and skills to students through teaching chapter 9 - chemistry 11 according
to STEM orientation, Master Thesis Thesis and Teaching Methodology of Chemistry,
Hanoi University of Education.

2) Pham Thi Hanh (2021), Title of thesis topic: Organizing career-oriented
experience activities in teaching "fertilizer" - chemistry 11 in order to develop problem
solving capacity for students, Thesis Master of Theory and Teaching Methodology of
Chemistry, Hanoi University of Education 2.

3) Ha Manh Dac, 2020, Organizing activities to teach some knowledge about
power sources oriented to STEM education for high school students, Master Thesis
Theory and Teaching Methodology of Physics, University of Education - Thai Nguyen
University.

5.3. Application products

1) Some measures to foster the capacity to design and organize STEM
educational activities for high school teachers in the northern mountainous provinces
to meet the requirements of the new general education program.

2) Teaching lesson plans according to STEM educational activities for teachers
of high schools

3) Fostering materials for developing STEM educational capacity for high school
teachers in the form of instructional videos from a STEM perspective

6. Transfer alternatives, application institutions, impacts and benefits of research
results:

6.1. Transfer method:

- The research results are used as reference in scientific research and teaching for
lecturers and students at the University of Education - Thai Nguyen University and
some other universities.

- The research results of the topic are materials for fostering teachers in the
Northern mountainous high schools implementing the design and organization of
STEM educational activities for high school teachers.

- The research results of the topic are documents serving the work of fostering
and enhancing STEM teaching and education capacity for teachers of high schools in
the northern mountainous region.

6.2. Application addresses:

- University of Education - Thai Nguyen University;

- Departments of Education and Training, Northern mountainous high schools,
and other related units.

6.3. Impact and benefits of the research results

6.3.1. For the field of education and training



The topic has practical contributions in terms of theory. The research results of
the topic contribute to enriching and deepening the theoretical issues of STEM
teaching in high schools.

In practice, the topic has important contributions to the cultural and educational
development of the Northern mountainous region: helping the teachers of the Northern
mountainous high schools have basic knowledge. about STEM education. Equip
teachers in high schools with the process of designing and organizing STEM
educational activities for students in accordance with the content of the subject, in
accordance with the requirements and the actual situation.

The topic has important contributions in the field of education, particularly for
high school education towards teaching towards capacity development, forming
necessary competencies for students in the public era. Industry 4.0 is the premise to
prepare for the implementation of new general education programs and textbooks.

The implementation of research projects contributes to improving the level of
theoretical and practical research for the contingent of lecturers and researchers of
universities and research institutes, and equipping with educational theoretical issues.
study for research members.

Implementation of the topic also contributes to fostering capacities and skills for
the contingent of high school teachers in the northern mountainous region.

6.3.2. For the relevant field of science and technology

Add to the system of educational science rationale for STEM education.

6.3.3. For socio-economic development

Contribute to improving STEM education capacity of teachers of high schools in
the Northern mountainous region in renewing curriculum and textbooks in high
schools; Raising awareness of people in general, high school students in particular, on
manufacturing products for application in teaching and real life. Through that, it
contributes to promoting the socio-economic development of the Northern
mountainous region.

6.3.4. For the lead organization and units applying the research results:

Affirming the scientific research capacity and potential of the host unit.
Affirming the scientific value and application value of the researches on educational
science.

Improve scientific research capacity for members participating in the program.

Create a good environment for students (future teachers) to have access to STEM
education.



