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Abstract: The purpose of this research was to develop mathematics 
learning activities for the knowledge transfer of local wisdom in the 
Education Fund Project of Uttaradit province, Thailand with the integrated 
method in accordance with STEM education, and to study the learning 
achievements and students’ satisfaction towards these activities based on 
STEM education. 
 
According to the results of the study, the mathematics learning activities 
were found to improve the students’ academic achievement. The students 
achieved learning outcomes that were higher than the criteria, or at 80% 
with a statistical significance of .01. Furthermore, the students’ satisfaction 
was at a high level      
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1. Introduction  
 
The rapid economical, political, social, science and technological changes of today have 
directly affected the lives of the Thai people in many regions.  In particular, the economic 
change has potentially advanced further to the industry sector, as well as the agriculture sector. 
The possibility of such change continuously initiates the relocation of people; they relocate 
from one region to another from a rural area to an industrial estate in the city.  This relocation 
has a great social and cultural impact on people living in the provincial areas, especially the 
new generation.  They learn about modern knowledge from technology, so they have no trust 
in the leadership of the older generation.  Consequently, the local traditions and customs 
disappear, which eventually leads to the collapse of the local community.  Nevertheless, the 
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core curriculum, which is the national curriculum, does not truly respond to the local demand, 
as it is vague and incomprehensive while some components are too detailed; for example, 
vision and desired characteristics do not cover the requirements of the school, community, and 
locality.  At the same time, some components lack the details to implement the guidelines for 
unit instructional management and a learning plan or activities plans for learners’ development 
(Nilphan et al., 2008: 37). Furthermore, there is a mechanism for expanding the urban area as 
a means to drive the development of the national economy.  For this reason, these diverse 
lifestyles affect the local cultures to vanish.  Thus, the root of Thai society should be revived 
by maintaining the knowledge or competency accumulated with life experiences, or so- called 
“ local wisdom” .  It has been seen that new studies have separated students from their local 
community because all teaching and learning comes from a centre.  As a result, some students 
despise the local way of life, have no pride in their own culture and community, and do not 
know how to utilise them.  Moreover, this alienation sets the gap between the new and older 
generation; children do not follow the parents’  occupation, or the young generation cannot 
adjust themselves to the community. Finally, the culture and local wisdom are abandoned and 
eventually disappear.   

Science, technology, engineering, and mathematics ( STEM)  education is an instructional 
management approach emphasising on the use of transdisciplinary integration in which 
instructional activities are designed focusing on problem-solving and connecting to the daily 
life experience. This method of learning allows the student to resolve a problem or set a project 
applying the knowledge and skills of science, mathematics, and technology through an 
engineering design process ( Aektrakul, 2015:  1) .  Meanwhile, a number of communities are 
aware of the conservation of the value of local wisdom by passing it on to future generations. 
Therefore, the transfer process of local wisdom is the research problem that promotes this 
heritage.  For this reason, educational management for community members is the key 
mechanism for transferring local wisdom.  As a result, the national curriculum is designed to 
be suitable for each community by means of STEM education that well responds to living 
among the social change coupled with local wisdom transfer to the learner for appropriate use. 
In addition, the awareness and conservation to make it cultural heritage is constructed through 
the school that sets the appropriate education for the community using the community itself as 
a source of knowledge, competency, and wisdom that can construct love and consciousness of 
local wisdom.     

 
2. Research Objectives  
 
1.  To develop and study the learning achievement from implementing mathematics learning 
activities for the knowledge transfer of local wisdom with the integrated method based on 
STEM education in the Education Fund Project in Uttaradit province, Thailand.  
2. To study the students’ satisfaction towards mathematics learning activities for the knowledge 
transfer of local wisdom with the integrated method based on STEM education in the Education 
Fund Project. 
This research aimed to develop a set of mathematics learning activities by applying local 
wisdom as the main core to set the activities and propose the content through the integrated 
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method based on STEM education in the basic education level before the trial with the sample 
group.  
 
 
 

 

 
 
 

 
Fig 1: Conceptual Framework. 

 
3. Literature Review 
 
3.1 Integrated instruction 

 
Integrated instruction refers to instruction that interweaves knowledge, concepts and skills to 
create holistic learning experiences in the cognitive, affective, and psychomotor domains.  The 
instruction emphasizes both knowledge, learning process and integration, properly responding 
to social circumstances. It is a learning method that meaningfully connects multiple disciplines 
with one another and is applicable in real life situations.  This can be both a teaching method 
and a teaching program management that unifies contents and skills from different subjects 
into one (Jetsadawiroj, 2003: 1). The instruction is provided with lessons that are applied to a 
context or a theme, which simply starts with a concept or a problem that students encounter in 
their real world context.  The approach is intended to enable students to apply their skills 
effectively, specifically as follows.  
 
1) To enable students to be aware that all learning is connected. In our lives, everything always 
has connections with one another. Integrated instruction is closely related to the students’ life 
and encourages them to be more motivated to learn than traditional instruction. 
2)  To enable students to solve problems independently.  To solve a problem, students need 
knowledge from various disciplines at the same time. 
3)  To engage students in learning purposefully and meaningfully.  The instruction allows 
students to take part in decision- making, express opinions in teaching and learning, and gain 
insights into what they are learning. 
4) To provide instruction according to each individual student’s interest by designing activities 
in response to what students want to learn. It can help students to learn joyfully and effectively. 
5)  To enable students to transfer learned knowledge and skills, and construct relationships 
between contents, concepts, skills and attitudes.  It helps students to understand the learned 
concepts deeply and systematically and enables them to transfer the knowledge and 
understanding from one learning experience to another.    
 

 

Mathematics learning activities for 
the knowledge transfer of local 

wisdom with the integrated 
method based on STEM education 

in the Education Fund Project.  

- Efficiency of learning activities. 

- Learning achievement.   

- Students’ satisfaction towards 

the activities. 
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3.2 Concepts of integrated instruction   

Integrated instruction is a teaching method that interweaves different areas of lessons together 
to enable learners to construct concepts on their own based on their interests, abilities and 
needs, and apply the concepts to create principles for real-world issues and problems. The 
key principles are as follows.  

1)  All disciplines are virtually inseparable from each other, just as the way people live in 
harmony with all things. Providing instruction with connected knowledge and skills will 
make learning more meaningful and relevant to real life.   

2)  Integrated instruction helps reduce overlapping, redundant contents, leaner’s study time, 
and teacher’s teaching load.   

3) Integrated learning gives students the opportunity to apply their ideas, experience, abilities 
and skills in various ways, which creates learning experience, skill, process and knowledge 
simultaneously.      

4) Integrated instruction helps learners to establish connection that relates concepts across 
various disciplines, creating a transfer of learning that allows them to value and apply what 
they have learned. 

5) As integrated instruction reduces redundant contents among subjects in the curriculum, it 
helps save time to spend with shared contents and allows time for more new contents to be 
included.   

6) Integrated instruction is provided in response to learners’ abilities, helping them build 
knowledge, skills and attitudes, or obtain "multiple intelligence". 

7)  Integrated instruction is consistent with the theory of constructivism that is widely 
espoused in education. 

 
3.3 Characteristics of integrated instruction  
 
Integrated instruction involves various factors.  Unique attributes of each discipline, for 
instance, inevitably vary contents, learning processes, instructional media and activity 
environments.  The characteristics of the integrated instruction are listed below.  

1) Content integration: a combination that links content areas by merging them into a unit or a 
theme.   

2)  Method integration:  a combination of various instructional methods in a class that 
encompasses a wide range of teaching and learning activities such as conversation, discussion, 
asking questions, lectures, research and group work, field study, and presentation.  
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3) Integration of knowledge and learning process: such instruction that is designed to provide 
both knowledge and process simultaneously as inquiry process, problem solving process and 
concept construction process.    

4) Integration of knowledge and practice: an integration that compounds practice and learning 
activities.  

5) Integration of school knowledge and real life situations: an endeavor to engage students with 
more real- life related contents in order to enable them to appreciate and make sense of what 
they are learning.   

3.4 Models of integration 
 
There are typically four models of integrated instruction as listed below.  ( Academic 
Promotion and Development Unit: 2009: p.4) 
 
1)  Infusion integration:  an instruction in which a teacher constitutes varying contents of 
different subjects into his/her own subject which is planned and taught by a single teacher.  
 
2)  Parallel integration:  a method that at least 2 teachers of different subjects collaboratively 
work in planning the lessons. The instruction is co-designed to a certain degree within shared 
themes, concepts and problems. 
 
3)  Multidisciplinary integration:  this integration similar to parallel integration in that two or 
more teachers of different subjects collaborate on the lesson plans to align the project or 
assignment within the same theme, concept and problem.    
 
4)  Transdisciplinary integration:  an instruction given by teachers in different disciplines.  In 
this method, the lesson is co-planned to determine shared themes, concepts and problems.  
 
3.5 STEM-based instruction 
 
The term “STEM education”  refers to an interdisciplinary approach to teaching and learning 
where rigorous academic concepts are compounded with real- world lessons as students apply 
their knowledge in the areas of science, technology, engineering and mathematics in contexts 
that establish connections between school and real world enhancing STEM literacy and 
competitivity in the global economy (Margaret J.  Mohr-Schroeder, Maureen Cavalcanti, & 
Kayla Blyman, 2015:  11) .  STEM-based instruction places a focus not only on memorizing 
theories or science and mathematics laws, but also on understanding the learned theories and 
laws through hands- on practice as well as developing various skills, including thinking, 
questioning, problem- solving, searching for information, analysing new discoveries and 
applying the discoveries to everyday life.  STEM education is regarded as an important 
approach to learning that promotes essential attributes for learners in the 21st century 
(Siriphatrachai, 2013: pp. 49-52) as follows. 
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1) Cognitive skill: the ability to gain understanding of the lessons. 

2)  Thinking skill:  the ability to develop thinking skill, especially advanced thinking such as 
critical thinking and creative thinking.   

3) Personal attributes: team working skills and effective communication skills.   

3.6 Local wisdom 

Wisdom is defined as knowledge, ability, thought, belief, behavioural ability, problem solving 
ability and experience gained to adapt and live in the natural, social and cultural environment, 
which has been developed and inherited through adaptation to the settlement and cultural 
exchange with other groups. 
 
Department of Water Resource.  ( 2009:  17)  defines local wisdom as the knowledge that is 
constructed in a physical and cultural context of interaction between indigenous people and the 
environment.  It is the knowledge gained in a community by a group of people that has been 
accumulated, passed on and developed over an extended period of time.  Local wisdom is 
similar to scientific knowledge in that it has been proven, experimented and developed 
systematically.  However, local wisdom is different from scientific knowledge as it is specific 
to a location. Local wisdom can be classified into 4 categories as follows.  
 
1)  Local wisdom related to morals, thoughts, and beliefs, which is considered the basic 
principle of knowledge inheritance.    

2) Local wisdom related to art, culture and tradition that entails the ways of life that have been 
practiced. 

3)  Local wisdom related to local occupation that is based on self- reliance principles and has 
been developed over time.   

4)  Local wisdom related concepts, practices and modern technology that have been adapted 
and applied in the community to suit the environment and living conditions. 
 
Principles of local wisdom transfer  
 
1) Transferring local wisdom to children deals with direct transfer through parental or family 
instruction, and indirect transfer through storytelling and play. 

2)Transferring local wisdom to adults involves both direct and indirect transfers. As adults are 
regarded experienced in a variety of life and work circumstances, direct transfer is usually done 
through rituals observed like weddings and funerals, or through such publications as books, 
leaflets and brochures, while indirect transfer generally occurs during attending traditional 
performances and local entertainment activities with the contents and verses incorporating 
knowledge of local traditions and moral principles which is part of local wisdom. 
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The research study developed mathematical learning activities based on infusion integration of 
contents through a STEM-based model to connect knowledge through local wisdom, with each 
unit taught along with practice in problem-solving and concept construction activities. 
 
4. Research Methodology 

 
The Education Fund Project was established by King Rama IX as the last royal initiated project 
which aims to return productive citizens into the society.  There are 155 joining schools in 
Thailand, 3 of which are in Uttaradit Province. 
 
The sample population comprised high school students in the academic year 2017 in the 
Education Fund Project of Uttaradit under the Uttaradit Primary Education Area Office 2 that 
consisted of Ban Huai Khom School, Ban Huai Yang School, and Ban Bo Bia School.   
 
The sample group was 52 high school students from Ban Huai Khom School, selected by 
cluster random sampling.  
 
Research tools 
 
Two kinds of tools were used in the research: for the experiment and for data collection, which 
were as follows:   
 
1. The tool for the experiment was composed of seven units of mathematics learning activities 
for the knowledge transfer of local wisdom with the integrated method based on STEM 
education in the Education Fund Project of Uttaradit province.  
 
2. The tool for the data collection comprised a learning achievement test and satisfaction test.   
 
Data collection 
 
1. A forum to exchange information with people in Nam Pat and Ban Khok districts, Uttaradit 
was organised. The documents of knowledge and local wisdom were arranged for analysis and 
to design the learning activities. 
 
2.  Learning activities were created from the contents for the middle school level based on 
Mathematics 2008 to be the local wisdom learning activities, which were the wisdom of 
production, career, or belief, and wisdom of living by integrating STEM Education.  The local 
wisdoms were then analysed and synthesized to determine ones that appropriately aligned the 
students’ interests and the STEM-based learning process as detailed in Figure 2 and Table 1. 
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Fig 2: Designed mathematics learning activities through local wisdom with the integrated 
method of STEM education. 

 
Table 1: Details of the mathematics learning activities through local wisdom with the 
integrated method of STEM education.  
 

Unit Sciences Mathematics Technology Engineering 
Rainbow Rice 

Noodle (Mi 
Phan) 

Natural colour  Ratio and colour mix 
proportion. 

Natural colour 
extract 

Use of natural 
colour 

Water Borneol Structure, 
components, 

and properties 
of water 
borneol 

Measuring Borneol, 
camphor, and 

menthol 
extraction   

Creating an 
interesting and 
attractive scent 

Weaving Fan  
 

Bamboo strips 
properties 

Measuring, two-
dimensional 

geometry, and 
geometric change 

Appropriate use 
of material 

Creating a beautiful 
pattern 

Geometric 
Hopscotch 

Throwing an 
object 

Measuring the length 
and geometric space  

Skill of using 
measuring tools 

- 

Amazing Wind 
Wheel  

Kinetic 
energy, 

gravitational 
potential 

energy, and 
energy 

conservation 
rule  

Measuring the angle 
and length and 
creating two-
dimensional 

geometry   

Having skills of 
using 

appropriate 
tools for 

measuring, 
adhering, and 
drilling work 

accurately and 
safely. 

Creating and 
designing a wind 

wheel according to 
the engineering 

process and transfer 
to the drawing for 

production 

STEM 

E
ngineering 

Mathematics learning activities 
for knowledge transfer of local wisdom 

 

T
ec

hn
ol

og
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Science 

Mathematics 

Local  
wisdom 

STEM 
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Changing Coin 
to Money  

Components 
of a coin  

Weight and value of 
Thai coins   

The use of the 
relationship 
between the 
weight of the 
coin and its 

value 

Design ratio of the 
weight and value 

K-Kite  Kite balance 
from the wind 

energy 

Calculating the space 
of the kite, and 
symmetry for 

problem solving  

Research on kite 
samples and 

how to make a 
kite from the 

Internet 

Positioning of 
wood in a vertical 
and horizontal line 

that supports 
appropriate 

flotation 
 
3.  Learning achievement tests for seven units and a satisfaction evaluation form were created. 
Each achievement test consisted of 10 points. 
4.  A trial of the learning achievement test and satisfaction evaluation were carried out with 
students in Sriphanommat Pittayakorn Municipality School, Lap Lae district, Uttaradit 
province to find the quality for improvement before implementing for data collection. 
 
5. A one group pre-test post-test design experiment was conducted with the sample group and 
data collection was undertaken for statistical analysis. 
  
Table 2: One group pre-test post-test design experiment. 
 

Group Pre-test Treatment Post-test 
Experiment T1 X T2 

   
T1 refers to the pre-test before learning. 

  X refers to the activities.  
  T2 refers to the post-test after learning. 

 
The researchers collected the data from the test scores of the sample group and analysed the 
data to find the estimation of the education information of the target group for statistical 
analysis to determine the difference in academic achievements before and after the instruction 
and the students’ satisfaction.   
 
5. Results  
 
1.  The examination of mathematics learning activities for the knowledge transfer of local 
wisdom by integrating with STEM education illustrated that the total score from doing the 
exercise in the learning units was / , which accounted for 85. 49/ 85. 85 and was higher 

than the criteria of / .  Thus, it was presumed that the lesson had a higher efficiency than 

the criteria of 80/80. 

1E 2E

1E 2E
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Table 3: Results of the efficiency of mathematics learning activities for the knowledge transfer 
of local wisdom at Ban Huai Khom School, Nam Pat district, Uttaradit with the integrated 
STEM Education.  
 

Unit Exercise of the Learning Unit  Post-test Efficiency 
of the 

Process -
/  

Full 
Marks  

Mean 
(n=10) 

Efficiency 
of the 

Process -  

Full 
Marks  

Mean 
(n=10) 

Efficiency 
of the 

Process-
 

1 10 8.50 85.00 10 8.53 85.53 85.00/85.53 
2 10 8.38 83.75 10 8.69 86.88 83.75/86.88 
3 10 8.38 83.75 10 8.75 87.50 83.75/87.50 
4 10 8.97 89.69 10 8.56 85.63 89.69/85.63 
5 10 8.59 85.94 10 8.44 84.38 85.94/84.38 
6 10 5.47 84.69 10 8.72 87.19 84.69/87.19 
7 10 8.56 85.63 10 8.41 84.06 85.63/84.06 

overall 70 59.84 85.49 70 60.09 85.85 85.49/85.85 
 

2.  The comparison of the achievement of the students in the sample group learning with the 
mathematics learning activities for the knowledge transfer of local wisdom with the integrated 
STEM education showed that the average score of the post- learning of the sample group was 
overall higher than pre-learning and by each unit with a statistical significance of .01.   

 
Table 4: Comparison of the results between the learning achievement before and after learning.  
 

Unit Full 
Marks  

Pre-test Post-test t p 

 
(n=20) 

S.D.  
(n=20) 

S.D. 

1 10 3.41 1.16 8.53 0.98 -23.930 .000* 
2 10 3.75 1.07 8.69 1.06 -16.781 .000* 
3 10 3.59 1.19 8.75 1.11 -17.291 .000* 
4 10 3.44 0.88 8.56 1.16 -17.457 .000* 
5 10 3.44 1.19 8.44 1.16 -17.607 .000* 
6 10 3.59 1.16 8.72 1.20 -16.002 .000* 
7 10 2.53 1.14 8.41 1.04 -17.910 .000* 

Mean 3.39 1.11 8.59 1.10 -18.14 .000* 
*p < .01 
 
Table 2 shows that the students had higher achievement after the instruction than before the 
instruction in each of the 7 units, with the average score of 8.59. This means that the constructed 
activities were able to significantly improve the students’  achievement at the set statistical 
threshold 0.01. 
 

1E 2E1E
2E

X X
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3.  The survey on the learners’ satisfaction towards the mathematics learning activities for the 
knowledge transfer of local wisdom with the integrated STEM education indicated that the 
students’ satisfaction was at an excellent level (𝑋=4.52, S.D. = 0.51) and at a high level for 
each aspect.  The top three high scores were the consistence of the knowledge transfer of the 
activities, STEM and local wisdom (𝑋= 4. 63, S. D.  =  0. 50) ; the effective connection of the 
activities (𝑋= 4.59, S.D. = 0.49), and the appropriateness of the content to the activities 𝑋 = 
4.59, S.D. = 0.56. 
 
6. Discussion and Conclusion  
 
1.  The efficiency of the developed learning activities was / , which was higher than the 

criteria. This was a result of the coordination with the teachers in the school by working in the 
field, organising activities, and designing an activities manual based on the school’ s demand. 
The appropriate activities and media were created to fulfil the need of the school and students. 
The mathematics learning activities were designed from an abstract idea to be a concrete 
activity and transferred through the media to the receivers.  This is in line with Asanok (2017) 
who stated that learning media referred to the material or any approach that the teacher applied 
to teaching and learning for the most efficient learning. It was found that the use of media and 
instructional management integrated with local wisdom with STEM to connect the subjects’ 
content was at 85. 49/85. 85.  In taking the learning activities into consideration, it was found 
that there was a difference from the traditional learning approach; learning from the teacher 
and focusing on the subject content was insufficient for learning at the present time.  The 
activities of each unit emphasised on integrated practical mathematics learning through local 
wisdom, which the learners had learnt from their predecessors.  Therefore, the students were 
enthusiastic, interested, and surprised that all this local wisdom was applicable for the 
classroom.  This is consistent with the Department of Agricultural Extension 2016:  3)  which 
stated that local wisdom originated from the life experiences through the process of studying, 
observing, analysing, and resulting in the knowledge.  Such knowledge was not classified into 
separate fields.  That being said, local wisdom was the foundation of the modern knowledge 
supporting the learning, problem- solving, management, and self- adjustment.  Local wisdom 
was the knowledge generally existing in society, the community, and the learners themselves. 
If there was research and study, the local wisdom would possibly be acceptable, transferred, 
and developed for the future generation.   
 
2.  With regard to the students’  achievement after receiving the STEM- based integrated 
instruction through mathematics learning activities for knowledge transfer of local wisdoms, it 
was found that the post-test scores were significantly higher than the pre-test ones at a statistical 
level of 0.1. It appeared to be the result of hands-on activities that allowed the students to gain 
and apply knowledge from practice.  The finding is congruent with Chaumklang (2013, 6- 7) , 
stating that despite human’s limited memory and processing capacity, learning activities that 
offer a variety of activities and play potentially enhance student's processing memory to 
function more efficiently.  This is considered a crucial factor in learning and solving problems 
in various subjects. The activities designed for this study in particular are believed to encourage 
students to apply their knowledge in related practical situations where they require processing 

1E 2E
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memory to do multiple tasks in thinking, analysing, and utilising a lot of information 
simultaneously.   This agrees with several studies Saengpromsri, Nuangchalerm and 
Chantiratikul, 2015:  401- 402; Chawanapaisarn, Varasunun and Arunyanart, 2017:  297) , 
finding that students who received STEM-based instruction had better understand and higher 
achievement than before the instruction at statistically significant levels of 0 . 01  and 0 . 05 
respectively.  It was also found that a significant factor in learning was combination learning 
that integrated knowledge from four different subjects to solve a problem by creating a novel 
lesson or activity that could obviously allow students to apply their knowledge better than 
learning each separately (Plengwattana, 2013: 19-20). In addition, a variety of presentations 
and methods were implemented; for example, a range of technology was utilised to consolidate 
knowledge prior to practical sessions in designing wicker patterns, pinwheels, kites and recipes. 
This fosters creativity to create new things based on existing local wisdom that can give them 
a supporting guide for their future career and thinking skill development.         
 

3. The learners’ opinion on the learning activities was at a high level ( = 4.52, S.D. = 0.51). 
In considering each matter, the learners had a high level of opinion in all aspects.  The teacher 
and the learners should take part in constructing learning and integrated instructional 
management. This confers with Thammawithikul (2011) who stated that good learning was the 
learning activities that both the teacher and learners participated to form the learning of what 
they wanted to know. Then, there was the problem-solving learning by brainstorming and using 
various techniques; such as, a forum, discussion group, and role play which focused on the 
learners as the learning centre who participated in all steps of the learning.  Questions and 
various techniques were used as the media to allow the learners to do activities and develop the 
work to relate to their real life.  In addition, the environment should be set to encourage the 
learners to have self- learning, be eager to learn and take action.  The key characteristics of 
participatory learning are 1) the instructor and the learners join in the activities, 2) the learners 
are the learning centre, and 3)  the learners are involved by taking action, so they are satisfied 
and happy to learn. This research gave the opportunity for the learners to plan for self-learning. 
For example, the Rainbow Rice Noodle activity allowed the learners to design the desired food 
applying mathematical knowledge to calculate the food ratio, scientific knowledge to dye the 
noodles with natural colour, and technology to produce natural colour.  From the activity, the 
learners were happy and enjoyed cooking.   
 
Likewise, the water borneol activity gave the opportunity for the learners to design the special 
scent using mathematical knowledge to measure, set the ratio, and integrate it by utilising 
scientific knowledge about the structure, components, and properties of the water borneol, as 
well as the engineering and design knowledge to create the package. The learners were happy 
and prepared for learning.   
 
Furthermore, Ban Huai Khom School implemented the integrated STEM education to design 
the instructional management for the Mathematics and Sciences Department.  After the 
activities, the learners were able to apply STEM knowledge to the academic activities.  Many 
activities were the integration between local wisdom and STEM, which had a connection with 
working and daily living.  This was consistent with Siripatrachai (2013: 49-56) who reported 

X
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that STEM activities helped the students to create the connection between the four subjects and 
life and work.  STEM education not only focuses on theory recitation or scientific and 
mathematic rules, but also creates understanding in those theories or rules through practice 
coupled with the development of thinking, questioning, solving problems, as well as data 
searching and analysis skills, and being able to utilise or integrate the findings to daily life. 
This is one of the alternatives to promote significant skills for learners in the 21st century. 
 
Ban Huai Khom School, Nam Pat district, Uttaradit implemented the integrated STEM 
education and the local wisdom designed by the researchers as the model to develop integrated 
STEM activities with other qualities or knowledge, such as the sufficiency economy 
philosophy, ethics and morals, disciplines, and other related aspects.  Currently, cooperation 
with the Uttaradit Primary Education Area Office 2 has been initiated for the Ban Huai Khom 
School to be a model school to train STEM education for other schools in the region. It is thus 
aimed to design a set of activities integrating eight subject departments based on the core 
curriculum.  
 
Recommendations  
 
1.  A research study on the comparison of the achievement of a learning group applying the 
traditional teaching method and a group applying other teaching methods should be conducted.   

2.  Activities and lessons could be the model of the development of the integrated learning 
activities for other subjects. 

3. The Education Fund School is located in a remote area, so the implementation of technology 
to communicate or online supervision is a crucial communication channel between the research 
and people in the area or the school.  

4.  The STEM- based knowledge transfer activities were found effective in encouraging the 
students’  creativity in learning activities; hence, mathematical creative thinking should be a 
focus of further study in different contexts.      
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