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ABSTRACT 

 

This article focuses on developing an electric 

motor conversion curriculum for vocational 

high schools in Kotabumi, North Lampung, 

Indonesia. As the demand for sustainable 

transportation solutions grows, driven by 

environmental concerns and government 

regulations, the transition from internal 

combustion engine (ICE) motorcycles to 

electric alternatives is becoming increasingly 

important. The study emphasizes the 

significance of equipping students with 

technical skills related to electric vehicle 

technology, enabling them to adapt to the 

evolving automotive industry. By integrating 

practical training on electric motor 

conversion into the curriculum, vocational 

schools can enhance students' employability 

while fostering a culture of environmental 

responsibility. The findings suggest that such 

educational initiatives contribute to reducing 

urban air pollution and align with global 

efforts to combat climate change, ultimately 

preparing students for a greener future in 

transportation. 
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INTRODUCTION 

The trend of electric motorbikes in Indonesia 

is gaining significant momentum, driven by 

environmental concerns, government 

regulations, and technological 

advancements. As one of Southeast Asia's 

most significant contributors to pollution, 

Indonesia must do transition from 

conventional internal combustion engine 

(ICE) motorcycles to electric alternatives. 

Promoting electric motorbikes aligns with 

the principles of a green economy, which 

emphasizes sustainable development while 

addressing societal needs and environmental 

impacts (Latifah, 2022). The Indonesian 

government has recognized this necessity 

and has implemented regulations, such as 

Presidential Regulation No. 55 of 2019, to 

accelerate the adoption of battery-based 

electric vehicles, including electric 

motorcycles (Rahmawati et al., 2023). 

The electric motorbike market in Indonesia 

is characterized by two primary categories: 

newly designed electric motorbikes and 

convertible electric motorbikes, which allow 

users to retrofit existing ICE motorcycles 

with electric components. This innovation 

supports pollution reduction and provides a 

feasible transition for consumers who may 

be hesitant to invest in entirely new vehicles 

(Rahmawati et al., 2023). The increasing 

number of motorcycles in Indonesia, which 
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reached approximately 120 million units in 

2018, underscores the potential impact of 

electric motorbikes on reducing urban air 

pollution and improving public health 

(Istiqomah et al., 2022). Furthermore, 

advancements in battery technology, 

particularly the shift from lead-acid to 

lithium-ion batteries, have enhanced the 

performance and appeal of electric 

motorbikes, making them a more viable 

option for consumers (Shahjalal et al., 2022). 

Public perception and acceptance of electric 

motorbikes are crucial for their successful 

commercialization. Research indicates that 

while there is a growing interest in electric 

vehicles, factors such as infrastructure 

readiness and affordability significantly 

influence consumer adoption (Utami et al., 

2020). Studies have shown that community 

satisfaction with electric motorbikes is 

improving, particularly in urban areas where 

charging infrastructure is being developed 

(Narendra & Irawati, 2023). Moreover, 

sentiment analysis of social media 

discussions reveals a notable interest in 

electric vehicles, suggesting a shift in 

consumer attitudes toward more sustainable 

transportation options (Salsabila et al., 

2023). However, challenges remain, 

including the need for widespread charging 

stations and public awareness campaigns to 

educate potential users about the benefits of 

electric motorbikes (Istiqomah et al., 2022). 

The conversion of traditional motorbikes to 

electric motorbikes is increasingly 

recognized as a significant innovation in the 

transportation sector. This transformation 

not only addresses the urgent need for 

sustainable mobility but also enhances the 

competitiveness of existing motorbike 

owners by providing them with an 

alternative that does not necessitate the 

purchase of a new vehicle. Rahmawati 

emphasizes that the conversion process is a 

form of management innovation that stems 

from creativity and aims to improve 

customer satisfaction and market 

competitiveness (Rahmawati et al., 2023). 

Furthermore, the conversion of internal 

combustion engine (ICE) motorbikes to 

electric models prolongs the lifespan of 

these vehicles while simultaneously 

reducing carbon emissions, thereby 

contributing to environmental sustainability 

(Imansuri, 2024). 

The technical aspects of electric motorbikes, 

particularly the incorporation of advanced 

systems such as regenerative braking, 

further enhance their appeal. This system 

allows electric motorbikes to recover energy 

during braking, converting kinetic energy 

back into electrical energy, which can be 

stored in the battery for future use (Buana et 

al., 2023). Such innovations not only 

improve the efficiency of electric 

motorbikes but also align with the broader 

goals of reducing reliance on fossil fuels and 

minimizing the environmental impact of 

transportation. As demonstrated in Ghana, 

the economic analysis of converted electric 

vehicles reveals that such conversions can be 

profitable while also addressing the growing 

demand for eco-friendly transportation 

options (Adjei et al., 2023). This dual benefit 

of economic viability and environmental 

responsibility underscores the importance of 

converting traditional motorbikes to electric 

alternatives. 

Moreover, the societal acceptance of electric 

motorbikes is gaining traction, as evidenced 

by various studies conducted in regions like 

Indonesia and Surabaya, where local 

governments are actively supporting the 

integration of electric vehicles through 

infrastructure development, such as Electric 

Fuel Filling Stations (Narendra & Irawati, 

2023). This governmental support is crucial 

in fostering a conducive environment for 

adopting electric motorbikes, as it addresses 

the practical challenges associated with 

charging and maintenance. The increasing 

awareness of environmental issues among 

consumers also drives the transition toward 

electric motorbikes as individuals seek to 

reduce their carbon footprint (Nguyen-

Phuoc et al., 2023). 

The study of electric motor conversion is 

essential in the context of vocational high 

schools (SMK), particularly as the world 

shifts towards more sustainable 
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transportation solutions. Electric motorbike 

conversion training programs, such as those 

implemented in Kotabumi, North Lampung, 

are pivotal in equipping students with the 

necessary technical skills to adapt to the 

growing demand for electric vehicles (EVs) 

(Redaputri, 2024). This training enhances 

the student's employability and fosters a 

culture of environmental responsibility by 

promoting the adoption of eco-friendly 

technologies. By integrating practical 

training on electric motor conversion into 

the curriculum, vocational schools can 

prepare students to meet the challenges 

posed by the electricity-based transportation 

revolution, thereby contributing to a greener 

future (Redaputri, 2024). 

Moreover, implementing the Merdeka 

Curriculum in vocational high schools 

emphasizes the importance of adapting 

educational programs to meet the needs of 

the industry (Satriyanto, 2023). This 

curriculum allows for greater flexibility in 

teaching methods and content, enabling 

educators to incorporate relevant topics such 

as electric motor technology and conversion 

processes into their lessons. By aligning the 

curriculum with current technological 

advancements, vocational schools can 

ensure that students acquire theoretical 

knowledge and practical skills directly 

applicable to the workforce. This alignment 

is crucial as the automotive industry 

increasingly relies on electric propulsion 

systems, necessitating a knowledgeable 

workforce about electric motors and their 

applications (Azizah et al., 2023; Zainuri et 

al., 2023). 

The significance of studying electric motor 

conversion extends beyond technical skills; 

it also encompasses broader educational 

goals. As vocational schools aim to develop 

competencies that align with the demands of 

Society 5.0, integrating electric vehicle 

technology into the curriculum becomes 

imperative (Wibawanto et al., 2021). This 

integration supports the development of 

green skills among students, preparing them 

to contribute to sustainable development 

initiatives in their communities. 

Furthermore, the focus on electric motor 

conversion aligns with global efforts to 

reduce greenhouse gas emissions and 

combat climate change, making it a socially 

responsible educational endeavor (Udianto 

et al., 2022). 

 

LITERATURE REVIEW 

Curriculum 

The vocational high school (VHS) 

curriculum prepares students for the 

workforce by equipping them with the 

necessary skills and knowledge tailored to 

industry demands. A production-based 

curriculum is essential, as it aligns 

educational outcomes with the expectations 

of employers. Yoto emphasizes that the 

success of vocational education should not 

only be measured by students' academic 

achievements but also by their performance 

in the workplace after graduation (Yoto, 

2018). This perspective is echoed by 

Adewale et al., who argue for a 

comprehensive and standardized curriculum 

that ensures students acquire the requisite 

skills for their chosen vocations, thereby 

enhancing their employability (Adewale et 

al., 2017). Furthermore, the curriculum must 

adapt to the industry's evolving needs, 

ensuring that students are well-prepared for 

the challenges they will face in their careers 

(Weiss et al., 2015). 

The integration of English language skills 

into the vocational curriculum is another 

critical aspect that enhances students' 

readiness for the global job market. This 

aligns with the findings of Astuti, who 

highlights the necessity for curriculum and 

materials that are directly relevant to 

students' majors, ensuring that they possess 

the language skills required for effective 

communication in their future workplaces 

(Astuti & Kokom Nurjanah, 2023). 

Moreover, the Content and Language 

Integrated Learning (CLIL) approach, as 

explored by Mukadimah and Sahayu, 

demonstrates positive outcomes in teaching 

English for Specific Purposes (ESP) within 

vocational contexts, further emphasizing the 
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importance of language skills in vocational 

education (Mukadimah & Sahayu, 2021). 

The effectiveness of vocational curricula is 

also influenced by the teaching 

methodologies employed. As investigated 

by Chiang and Lee, project-based learning 

has been shown to enhance students' 

motivation and problem-solving abilities, 

which are vital skills in any vocational field 

(Chiang & Lee, 2016). Additionally, the 

Merdeka Curriculum, which allows for 

greater flexibility and student involvement 

in the learning process, has been positively 

received in vocational schools, as noted by 

Satriyanto (Satriyanto, 2023). This 

curriculum empowers teachers to tailor their 

instruction to meet the specific needs of their 

students, fostering a more engaging and 

relevant educational experience. 

However, challenges remain in aligning the 

vocational curriculum with actual student 

needs and industry requirements. The 

research by Wirawan et al. highlights a 

disconnect between what is taught and what 

students need to learn, suggesting that a 

thorough needs analysis is essential for 

curriculum development (Fajar Wirawan et 

al., 2022). Furthermore, the integration of 

green skills into vocational education is 

becoming increasingly important, as noted 

by Handayani et al., who advocate for 

curriculum development that supports 

sustainable practices in various vocational 

fields (Handayani et al., 2021). This aligns 

with the broader goals of preparing students 

for immediate employment and contributing 

to sustainable development in their 

respective industries. 

 

Electric Motorcycle Conversion 

Electric motorcycle conversion has emerged 

as a significant area of research and 

development, driven by the need for 

sustainable transportation solutions and the 

desire to reduce carbon emissions. The 

process involves retrofitting internal 

combustion engine (ICE) motorcycles with 

electric motors and battery systems, 

extending existing vehicles' lifespan while 

contributing to environmental sustainability. 

Zainuri highlights that electric vehicle 

conversion can be a cost-effective 

alternative to purchasing new electric 

vehicles, particularly for older models that 

still possess considerable utility (Zainuri et 

al., 2023). This economic aspect is further 

supported by Imansuri, who emphasizes that 

converting ICE motorcycles can 

significantly reduce carbon emissions and 

air pollution, aligning with sustainable 

development goals (Imansuri, 2023). 

The technical aspects of electric motorcycle 

conversion involve selecting components 

such as electric motors, batteries, and 

controllers. Habibie et al. discuss the 

conversion process in detail, noting that 

replacing ICE with brushless DC motors and 

Lithium Iron Phosphate (LFP) batteries is a 

common approach (Habibie et al., 2021). 

Lacerda expands on this by comprehensively 

analyzing the operational feasibility of such 

conversions, addressing critical factors like 

performance, range, and charging times 

(Moreira de Lacerda et al., 2023). The 

importance of proper sizing and selection of 

components is also echoed in the work of 

Tahoori and Mashad, who focus on 

optimizing fuel consumption and 

performance in hybrid electric motorcycle 

designs (Tahoori & Mashadi, 2019). 

Moreover, the environmental implications of 

converting ICE motorcycles to electric 

models are substantial. Xuan et al. provide a 

life-cycle assessment that reveals a potential 

reduction in life-cycle energy consumption 

and greenhouse gas emissions by 72% and 

45%, respectively, when converting to 

electric motorcycles (Xuan et al., 2013). 

This aligns with Weiss et al.'s findings that 

electric two-wheelers are generally more 

energy-efficient and less polluting than their 

conventional counterparts, thus contributing 

to lower urban pollution levels (Weiss et al., 

2015). The environmental benefits are 

complemented by the economic advantages 

highlighted by Teo et al., who argue that 

large-scale conversions can lead to 

significant operational cost savings, making 

electric motorcycles a financially viable 

option (Teo et al., 2014). 
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Training and education are crucial in 

facilitating the transition to electric 

motorcycle technology. Redaputri 

emphasizes the importance of vocational 

training programs to equip students and 

mechanics with the necessary skills for 

electric motorbike conversion (Redaputri, 

2024). This educational approach prepares 

future workers for the evolving 

transportation landscape and fosters local 

adoption of environmentally friendly 

technologies. Furthermore, the regulatory 

framework supporting electric motorcycle 

conversion, as discussed by Soemanto, 

indicates governmental efforts to promote 

this transition through financial incentives 

and rigorous safety testing (Soemanto et al., 

2023). 

  

Previous Research on Electric Motorcycle 

Conversion 

The research on electric motorcycle 

conversion has gained traction in recent 

years, driven by the increasing need for 

sustainable transportation solutions and the 

desire to reduce greenhouse gas emissions. 

One pivotal study by Habibie et al. evaluates 

the sustainability of converting internal 

combustion engine (ICE) motorcycles to 

electric motorcycles, highlighting the 

technical aspects of the conversion process, 

including the replacement of the ICE with 

brushless DC motors and Lithium Iron 

Phosphate (LFP) batteries (Habibie et al., 

2021). This study underscores the potential 

environmental benefits of such conversions, 

as they can significantly reduce emissions 

and energy consumption, aligning with 

global sustainability goals. 

In addition to the technical feasibility, 

consumer preferences play a crucial role in 

the adoption of electric motorcycles. 

Suparmadi et al. explore the design 

preferences of Indonesian consumers using a 

Kansei engineering approach, identifying 

that specifications and functional factors are 

significant barriers to switching from 

gasoline-powered motorcycles to electric 

alternatives (Suparmadi et al., 2021). Their 

findings suggest that while economic 

efficiency and comfort are primary 

motivators for consumers, the perceived 

limitations of electric motorcycles must be 

addressed to enhance market acceptance. 

This aligns with the work of Jones et al., who 

conducted a stated choice experiment in 

Vietnam, revealing that incentives and 

technological advancements significantly 

influence the adoption of electric 

motorcycles (Jones et al., 2013). 

The operational feasibility of electric 

motorcycle conversion has also been a focal 

point in the literature. Lacerda's study 

provides a comprehensive analysis of the 

conversion process, discussing critical 

components such as performance, range, and 

charging time, which are essential for 

ensuring the practicality of electric 

motorcycles in everyday use (Moreira de 

Lacerda et al., 2023). Furthermore, the 

research by Xuan et al. presents a life-cycle 

assessment of converted electric 

motorcycles, demonstrating a substantial 

reduction in life-cycle energy consumption 

and greenhouse gas emissions, thereby 

reinforcing the environmental advantages of 

such conversions (Xuan et al., 2013). 

Moreover, the economic implications of 

electric motorcycle conversion are 

significant. Teo et al. argue that large-scale 

conversions can lead to substantial cost 

savings for consumers, making electric 

motorcycles a financially viable alternative 

to ICE motorcycles (Teo et al., 2014). This 

economic perspective is complemented by 

Imansuri's investment feasibility study, 

which emphasizes the potential for electric 

motorcycle conversion to extend the lifespan 

of existing motorcycles while contributing to 

reduced carbon emissions and air pollution 

(Imansuri, 2023). 

Training and education are also critical in 

facilitating the transition to electric 

motorcycle technology. Redaputri highlights 

the importance of vocational training 

programs that equip students and mechanics 

with the necessary skills for electric 

motorcycle conversion, thereby fostering 

local adoption of this technology (Redaputri, 

2024). This educational approach prepares 
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future workers for the evolving 

transportation landscape and promotes the 

environmental benefits of electric 

motorcycles. 

 

MATERIALS & METHODS 

Preparing an Electric Motor Conversion 

Curriculum Training at vocational high 

schools involves systematically equipping 

students with the necessary skills and 

knowledge to convert internal combustion 

engine (ICE) motorcycles to electric 

motorcycles. This training is essential as it 

aligns with the growing demand for 

sustainable transportation solutions and 

prepares students for future employment in 

the automotive industry. 

Developing a curriculum for electric 

motorcycle conversion involves several key 

steps, each crucial for ensuring students 

acquire the necessary skills and knowledge. 

The initial phase in preparing the curriculum 

is conducting a needs assessment to identify 

the specific skills and knowledge required 

for electric motorcycle conversion. This 

assessment should involve consultation with 

industry stakeholders, including motorcycle 

manufacturers and repair shops, to ensure 

the curriculum meets current market 

demands (Redaputri, 2024). The curriculum 

should encompass essential topics such as 

electric motor types, battery technologies, 

and the principles of electric vehicle 

operation (Habibie et al., 2021). 

Furthermore, it is vital to integrate 

theoretical knowledge with practical skills to 

provide a comprehensive learning 

experience (Redaputri, 2024). 

After developing the curriculum, the next 

step is to implement theoretical training 

sessions. These sessions should cover 

fundamental concepts related to electric 

motorcycles, including the advantages of 

electric over internal combustion engine 

(ICE) motorcycles, such as lower emissions 

and reduced maintenance costs (Boretti, 

2023). Students should gain insights into 

components involved in electric motorcycle 

conversion, such as brushless DC motors, 

controllers, and Lithium Iron Phosphate 

(LFP) batteries (Habibie et al., 2021). To 

enhance understanding and engagement, 

theoretical training can be supplemented 

with multimedia presentations and case 

studies (Redaputri, 2024). 

Following the theoretical training, students 

should engage in hands-on workshops to 

apply their knowledge in real-world 

scenarios. These workshops should provide 

opportunities for students to work on actual 

motorcycle conversions, allowing them to 

gain practical experience in dismantling ICE 

motorcycles and installing electric 

components (Redaputri, 2024). Instructors 

should guide students through the 

conversion process, emphasizing safety 

protocols and best practices for handling 

electrical systems (Redaputri, 2024). This 

practical exposure is essential for reinforcing 

theoretical concepts and building students' 

confidence in their skills. 

Assessments should be conducted 

throughout the training program to ensure 

students learn the necessary skills 

effectively. These assessments may include 

practical exams where students demonstrate 

their ability to convert a motorcycle and 

theoretical tests to evaluate their 

understanding of the concepts taught 

(Redaputri, 2024). Incorporating feedback 

from instructors and peers will help students 

identify areas for improvement and enhance 

their overall learning experience. 

Finally, establishing partnerships with local 

motorcycle repair shops and manufacturers 

can provide students with additional learning 

opportunities and potential job placements 

upon graduation. Collaborating with 

industry professionals can also develop 

certification programs that validate students' 

skills in electric motorcycle conversion 

(Redaputri, 2024). Such certification can 

enhance students' employability and give 

them a competitive edge in the job market. 

 

RESULT AND DISCUSSION 

The transition from traditional internal 

combustion engine (ICE) motorcycles to 

electric alternatives is driven by 

environmental concerns, government 
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initiatives, and technological advances. As 

one of Southeast Asia's largest polluters, 

Indonesia faces significant pressure to adopt 

more sustainable transportation solutions. 

The government's commitment is evident 

through regulations such as Presidential 

Regulation No. 55 of 2019, which aims to 

accelerate the adoption of battery-powered 

vehicles, including electric motorcycles. 

This regulatory framework supports the 

development of two main categories in the 

electric motorcycle market: newly designed 

electric models and convertible motorcycles 

that allow users to retrofit existing ICE 

motorcycles with electric components. Such 

innovations facilitate a smoother transition 

for consumers, reduce pollution, and 

improve public health, particularly in urban 

areas where motorcycle use is prevalent. 

The results indicate a positive trajectory for 

accepting and commercializing electric 

motorbikes in Indonesia. Research shows 

that community satisfaction with electric 

motorbikes is rising, particularly in urban 

settings where charging infrastructure is 

being established. Sentiment analysis from 

social media platforms reveals a growing 

interest in electric vehicles, suggesting a shift 

in consumer attitudes towards sustainable 

transportation options. However, challenges 

persist, including the need for widespread 

charging stations and comprehensive public 

awareness campaigns to educate potential 

users about the benefits of electric 

motorbikes. Economic analyses demonstrate 

that converting ICE motorbikes to electric 

models can be profitable and 

environmentally responsible, aligning with 

global trends toward eco-friendly 

transportation solutions. 

Furthermore, the importance of integrating 

electric motor conversion training into the 

vocational high school curriculum is 

discussed. This educational approach equips 

students with essential technical skills 

needed in an evolving job market 

increasingly focused on sustainability. By 

incorporating practical training on electric 

motor conversion, vocational schools can 

prepare students to meet industry demands 

while fostering a culture of environmental 

responsibility. Implementing flexible 

curricula allows educators to adapt teaching 

methods and content to include relevant 

topics such as electric vehicle technology, 

ensuring that students acquire theoretical 

knowledge and practical skills applicable in 

the workforce. 

 

  
 

 
Picture 1. Electric Motor Conversion Curriculum Development Training 
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CONCLUSION 

Developing an electric motorcycle 

conversion curriculum in vocational high 

schools (SMK) in Kotabumi, North 

Lampung, is essential in supporting the 

transition towards more sustainable 

transportation in Indonesia. With increasing 

awareness of environmental issues and 

support from the government through 

regulations that support the adoption of 

electric vehicles, this conversion training not 

only provides students with the necessary 

technical skills but also encourages 

environmental responsibility. Integrating 

electric motorcycle technology into the SMK 

curriculum aligns with industry needs and 

prepares students to face the challenges of 

the electric vehicle era. In addition, 

innovations such as the regenerative braking 

system increase the efficiency of electric 

motorcycles, making them a more attractive 

choice for consumers. Thus, this training 

program contributes to reducing carbon 

emissions and improving air quality in urban 

areas while strengthening students' 

competitiveness in the job market. 
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