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Abstract 

This research aimed to (1) develop educational games to cultivate smart agricultural 
innovators among secondary school students in Ban Phaeo District, Samut Sakhon 
Province, (2) assess the efficiency of these games in enhancing innovation in smart 
agriculture, and (3) evaluate students' innovative skills following game-based learning. 
The study involved four schools, targeting students aged 12–15, and employed the ADDIE 
Model with integrated Design Thinking to design two types of games: a digital game 
(Plug) and a board game (Farm Genius - Unplug).The findings revealed that both games 
demonstrated high efficiency in design and learning outcomes, with overall evaluation 
scores above 4.7 out of 5. After participation, students showed significant improvements 
in four key innovation skills: growth mindset, learning skills, financial literacy, and digital 
literacy. The average scores increased from 78.82 (Plug) to 95.94 (Farm Genius). These 
results highlight the games’ effectiveness in promoting creativity, problem-solving, and 
technological application, thereby supporting the development of future innovators in 
smart agriculture. 

Keywords: Game-based learning, Smart agriculture, Educational game development, 
Innovation skills, Secondary students 

----------------------------------------------------------------------------------------------------------------- 

Introduction 

Ban Phaeo District in Samut Sakhon Province, located along the Damnoen Saduak Canal, 
is rich in agricultural resources, producing various crops, vegetables, and fruits. With 
7,593 farmers and over 65,000 rai of farmland—about 72% of the province's agricultural 
area—the district emphasizes developing smart agriculture innovators by instilling 
innovation skills in secondary school students. This early development aims to transform 
traditional farming into smart agriculture, improving efficiency, income, and reducing 
farming risks. 
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Smart agriculture innovators are individuals who apply advanced technologies—such as 
IoT, AI, data analytics, and automation—to optimize farming, increase yields, minimize 
waste, and promote sustainability. 
Using games in education is a proven method to make learning engaging, effective, and 
student-centered. Game-based learning enhances motivation, critical thinking, and 
hands-on experience. Research supports its role in boosting understanding and 
participation, especially when aligned with learners' interests and abilities. 
This study aims to develop an educational game that promotes smart farming knowledge 
and skills, creating a new generation of innovators ready to drive agricultural 
advancement in Ban Phaeo District. 

Conceptual Framework 

 

-----------------------------------------------------------------------------------------------------------------
------------------------------------ 

o- 
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Concepts, Theories, and Related Research 

This chapter outlines the foundational concepts related to educational games, 
including their principles, classifications, and application in learning processes. It draws 
on educational guidelines from authoritative sources such as the Department of 
Academic Affairs (1997) and the Office of the National Primary Education Commission 
(1998), emphasizing that games can foster engagement, understanding, and positive 
learning behaviors in students. 

Key principles include: 

• Introducing unfamiliar games with step-by-step demonstrations 
• Allowing independent or group-based play 
• Providing teacher facilitation and feedback 
• Encouraging tidy and respectful use of materials 

The chapter also reviews criteria for designing educational games—such as alignment 
with natural phenomena, movement consistency, and use of realistic imagery and 
colors—to support cognitive development. 

In addition, the chapter synthesizes relevant research findings that support game-
based learning as an effective tool to enhance creativity, critical thinking, and problem-
solving skills. Research indicates that well-designed games can improve student 
motivation, attention, and retention, especially in contexts such as smart agriculture, 
where innovation and technology integration are essential. 

-----------------------------------------------------------------------------------------------------------------
------------------------------------ 
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Research Methodology Summary 

This study aimed to develop a game for promoting smart agricultural 
innovators among secondary school students in Ban Phaeo District, Samut Sakhon. 
The research followed these steps: 

3.1 Population and Sample 

The target population consisted of 685 students from four secondary 
schools. A specific group of 120 students aged 12–15 years was selected from four 
participating schools based on willingness to join the study. 

3.2 Research Instruments 

The tools included assessment forms for consistency with innovation skills, 
gameplay suitability, and student skill levels. Both computer-based and board 
games were developed. 

3.3 Research Procedure 

The study adopted the ADDIE Model and Design Thinking approach, 
involving: 

1. Needs Analysis – Gathered data from stakeholders, reviewed 
relevant games, interviewed local farmers, and aligned with 
government policy. 

2. Game Design – Defined target skills, identified problems, and 
collaborated with schools and farmers to create gameplay 
promoting four key skills: 

• Adaptability and resilience 
• Data analysis and creative problem-solving 
• Financial risk management 
• Digital technology application 

3. Prototyping – Developed and tested board and computer game 
versions. Adjustments were made based on user experience and 
expert feedback. 

4. Implementation – Students first played the board game, followed 
by the computer game. Skills were measured using rubric-based 
assessment post-game. 

5. Evaluation – Expert panels assessed game quality using a Likert 
scale. A separate rubric assessed the four target skill areas. 

3.4 Data Collection 

Skill levels were assessed after gameplay in both plug (computer) and 
unplug (board) formats. Consent and participation were coordinated with schools. 
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3.5 Data Analysis 

Basic statistics (mean, standard deviation) and content validity (IOC) were 
used to analyze results and tool effectiveness. 

--------------------------------------------------------------------------------------------------------
--------------------------------- 

Research Results 

This study aimed to develop educational games that promote smart 
agricultural innovation among secondary school students in Ban Phaeo District, 
Samut Sakhon Province. The results are summarized into three key areas: 

1. Game Development Results 

Two types of games were developed: 

• Board Game (Unplug: Farm Genius): A farm management game 
focusing on crop cultivation, purchasing smart agricultural tools, and 
maximizing profits. Suitable for upper secondary students. 

Figure 1.1 Game board Farm Genius 
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•  Computer Game (Plug): A simulation game focused on cherry tomato 
farming. Players manage resources and apply smart farming tools to 
prevent crop damage from pests and weather conditions. 

Figure 1.2 Home page for practice 

2. Game Efficiency Evaluation 

Expert evaluations of both games found them to be highly effective: 

• Board Game: Received an average score of 4.75/5 in design and 
learning effectiveness. 

• Computer Game: Received an average score of 4.73/5 for visual 
design, audio, content, and educational value. 

3. Game Implementation and Skill Development 

When tested with students: 

• The board game significantly improved all areas of innovation skills, 
particularly in growth mindset and financial literacy, with an 
average score of 95.94/100. 

• The computer game emphasized learning skills and digital literacy, 
with an average score of 78.82/100. 

• Both games effectively promoted high to very high levels of smart 
agricultural innovation skills among learners. 

--------------------------------------------------------------------------------------------------------
--------------------------------- 

Summary 

1. Research Objectives 

This research had three objectives: 
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1. To develop a game to foster smart agricultural innovators among 
secondary school students in Ban Phaeo District, Samut Sakhon Province. 

2. To evaluate the effectiveness of the developed game. 
3. To assess the level of smart agricultural innovation skills demonstrated by 

students using the developed games. 

The sample consisted of four purposively selected schools that voluntarily 
participated in the study. Each school selected students aged between 12–15 
years, a developmental stage considered appropriate for acquiring smart 
agricultural innovation skills through game-based learning. The participating 
schools were: 

1. Wat Thamcharayaphirom School (30 students) 
2. Wat Laksi Pipat Rat Uppatham School (30 students) 
3. Lak Song Song Serm Witthaya School (30 students) 
4. Wat Yokkrabat School (30 students) 

2. Research Findings 

The development of the games followed the ADDIE Model, incorporating the 
Design Thinking process. Game content was constructed using input from the 
Department of Agricultural Extension, local educational authorities, schools, and 
farmers. Two games were created: 

• a computer game (Plug) 
• a board game titled Farm Genius: The Innovative Farmer (Unplug) 

The intervention was implemented over two phases within a two-week period: 
first, students played the computer game, followed by the board game. 

Expert evaluations revealed high effectiveness: 

• Computer Game: 
o Game design: 4.67 
o Learning effectiveness: 4.83 
o Overall: 4.73 (Very Good) 

• Board Game: 
o Game design: 4.63 
o Learning effectiveness: 4.87 
o Overall: 4.75 (Very Good) 

Student learning outcomes showed improvement: 

• After the computer game (Phase 1): average score = 78.82 / 100 
• After the board game (Phase 2): average score = 95.94 / 100 

Rubric-based skill assessments indicated that students exhibited a high to very 
high level of smart agricultural innovation skills across four dimensions: 



UtilitasMathematica 

ISSN 0315-3681 Volume 122, 2025 
 
 

1081 

1. Growth Mindset & Anti-Fragile Thinking 
2. Learning Skills (data analysis, critical thinking, problem-solving) 
3. Financial Literacy 
4. Digital Literacy 

Average post-game scores: 

• Computer game: 3.20 (High) 
• Board game: 3.84 (Very High) 

3. Discussion 

The development of both games applied the ADDIE Model integrated with Design 
Thinking principles to cultivate future smart agricultural innovators in Ban Phaeo 
District. This aligns with research by Puri and Sahay (2003) on GIS utilization and 
by Vate-U-Lan, Quigley, and Masoyras (2017) on smart farming technology in 
Ontario, Canada. Both studies confirmed that smart agriculture improves quality 
and reduces costs. 

The high effectiveness of the developed games also aligns with: 

• Nilrat Kota et al. (2023), who demonstrated that educational games 
enhance basic thinking skills in early childhood. 

• Tiprat Sithiwong (2020), who found that game-based learning effectively 
develops thinking skills in preschool children. 

Furthermore, the increase in students’ innovation skills after gameplay is 
consistent with Tipaluk Komonwanich (2024), who found that the SCAMPER card 
game significantly enhances creative and innovative thinking—core traits of an 
agricultural innovator. Activities promoting ideation, questioning, observation, 
interaction, and experimentation were key enablers of this growth. 

4. Conclusion 

Game-based learning is an effective tool for developing smart agricultural 
innovators. Sustained engagement with both computer and board games 
enhances students’ skills progressively and measurably over time. 

5. Recommendations 

1. Recommendations Derived from the Study 

1.1 Establishing collaboration with school teachers and forming a 
dedicated club or community of practice could contribute to the sustainable 
development and dissemination of knowledge. 

1.2 In developing an educational board game with card-based mechanics, 
the content on each card should be concise, appropriate, and easily 
understandable. Overly lengthy or complex text may discourage players from 
reading and engaging with the information. 
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2. Recommendations for Future Research 

2.1 The development of skill-based games should include testing to find a 
balance between the depth of skill training—which may increase complexity—
and the simplicity of gameplay to enhance accessibility and enjoyment for players. 

--------------------------------------------------------------------------------------------------------
--------------------------------- 
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