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Abstract— The issue of the environment is an important 
topic that needs serious attention. Global warming and 
environmental pollution is one proof that human activity has a 
direct impact on environmental preservation. The purpose of 
this study was to determine how the ideal concept of 
curriculum development of automotive engineering study 
program integrated with the environmental education (EE) at 
vocational high school. The research method was used in this 
research is a literature review. The data collected by 
conducting a literature review of scientific books, research 
reports, scientific articles, theses and dissertations, regulations, 
laws, and other sources related to the matter being 
investigated. The results showed that, conceptually, the model 
of curriculum development of automotive engineering study 
program integrated with EE at vocational high school is an 
ideal model if implemented by the green school (called here 
after, ‘adiwiyata’) program. The model has a solid foundation 
because it is developed through the several steps that must be 
done sequentially starting from the first step up to the last 
stage. First, the schools should conduct a curriculum study. 
Second, the schools conduct a SWOT analysis to sort out the 
factors that affect the four categories of the adiwiyata 
program. It is environmental policy, implementation of 
environmentally-based curriculum, participatory-based 
ecological activities, and management of environmentally-
friendly automotive technology. Third, the schools develop an 
action plan to determine the set of policies and targets to be 
achieved. Fourth, the school develops curriculum based on 
four components of the adiwiyata program. Fifth, the expected 
results are graduated who have the expertise competence and 
have a good behavior towards the environment by the concept 
of sustainable development.  

Keywords—curriculum, green school (adiwiyata) program, 
environmental education 

I.  INTRODUCTION 

The issue of the environment is an important topic that 
needs serious attention. Global warming and environmental 
pollution is one proof that human activity has a direct impact 
on environmental degradation. Therefore, to maintain and 
preserve ecological conditions, all human actions must 
reflect a caring attitude towards the environment by the 
concept of sustainable development.  

Sustainable development is a global paradigm used by all 
members of the United Nations. The concept of sustainable 

development is described as a development to meet the needs 
of the present generation without compromising the ability of 
future generations to meet their own needs [1]. Therefore, EE 
becomes an urgent requirement. EE evolves through long 
stages and historical processes. The initial discussion on the 
issue of EE began on 13 - 22 October 1975 in an 
international workshop on environmental education in 
Belgrade, Yugoslavia [2].   

The conference produced some of the intergovernmental 
statement concerning environmental education, known as 
"The Belgrade Charter - A Global Framework for 
Environmental Education" [2], Subsequently, on 14 to 26 
October 1997 held an intergovernmental conference on EE. 
The meeting was organized by UNESCO and UNEP. The 
meeting resulted in the Tbilisi Declaration adopted by the 
acclamation. The Declaration notes a vital agreement related 
to the role, purpose, and characteristics of EE [3]. 

In Indonesia, for a healthy environment and well into the 
rights of all citizens. This has been regulated in the 1945 
Constitution of the Republic of Indonesia [4], To achieve 
these objectives the Ministry of Environment and Forestry 
developed EE programs, both at the level of primary and 
secondary education through the green school (adiwiyata) 
program [5].  

Adiwiyata program implementation is a mandate of Law 
Number 32 of 2009 on the Protection and Environmental 
Management, while the follow-up contained in the 
Regulation of the Minister of Environment of the Republic of 
Indonesia No. 05 of 2013 on the implementation of the 
Adiwiyata Program Guidelines [6], [7], The primary purpose 
of the Adiwiyata program is to create a right school 
conditions for teaching and learning. It is also to sensitize the 
school community that we take responsibility for efforts to 
save the environment and sustainable program. 

The implementation of the adiwiyata program did on the 
level of elementary school, junior high school, high school, 
and vocational high school. However, the application still 
there are several factors that make the discrepancy between 
the expected goals with reality [8], These factors 
substantially caused by several aspects. First, the planning 
includes: yet formulated an integrated curriculum-based 
environmental education program with particular expertise in 
the automotive engineering school. Second, the lack of 
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facilities and infrastructures supporting ecological programs 
based on automotive engineering study programs such as 
technology reducing exhaust emissions, opacity, noise level, 
and oil waste processing of laboratory results. Third, the 
concept of curriculum development has not been found, an 
especially ideal model for integrating curriculum with EE at 
vocational high school. Fourth, EE tends to be used only by 
administrative level. It has not been based on efforts to 
change the behavior of school people to care for the 
environment. Therefore, the concept of curriculum 
development of vocational high schools in automotive 
engineering study program integrated with EE becomes very 
important. 

By the main problem and problem-causing factors 
described in the background of the problem, then the 
formulation of the problem to be presented in this research is 
how the ideal concept of curriculum development in 
automotive engineering study program integrated with EE at 
vocational high schools? 

II. LITERATURE REVIEW 

A. Curriculum 

The curriculum was initially a term used in the field of 
sports. The word curriculum comes from Greek, i.e., from 
Curir (runner) and Currere (the place of race). At that time, 
the curriculum is defined as the distance that must be taken 
by athlete runners. Then the term began to be used in 
education with the meaning of some subjects that must be 
completed by a student from the beginning to the end of the 
learning program [9].  

Science is always changing and evolving to follow the 
progress of time, as well as in the field of education. Changes 
in education will directly affect the view of the curriculum. 
The curriculum that was initially viewed merely as some 
subjects later changed to include all school documents, 
newspaper articles and all topics offered [10]. 

Vocational education is a system that cannot be separated 
from the overall education system. However, vocational 
education curriculum has different characteristics and 
orientation of the educational system. The difference lies not 
only in the definition, organizational structure, and 
educational purposes only. However, it is seen in other 
aspects that have relevance to curriculum planning aspects 
[11].  

B. Green Schools 

Green Schools is an international educational program 
offered to school to become an essential part of efforts to 
control environmental issues. A school is classified as a 
green school is not based on the physical appearance of the 
school are green and leafy, but realized through educational 
programs and activities that lead to the behaviors of caring 
for the environment [12].  

In the physical appearance of green schools should have 
an ecological order. The environmental law serves as a 
means for learning in schools in fostering attitudes and 
behaviors friendly to the environment for the entire school 
community. Green school became one of the EE efforts 
through academic pathways. The purpose of the school is to 
provide an understanding of the green-related real meaning 
of green schools, which "behaves to create a quality of 

school environment, conducive, ecological, real sustainable 
and sustainable manner by the values and cultural wisdom” 
[13].  

C. Guidelines for Green Schools in the United States 

1) U.S. Green Building Council (USGBC-LEED) for 
School 

The United States Green Building Council (USGBC) is 
an institution founded by Rick Fedrizzi, David Gottfried and 
Mike Italiano, which was established in 1993. Initially, this 
institute founded with the mission of promoting 
sustainability in the building and construction industry. 
However, in April there was a meeting involving 
representatives from about 60 companies and several non-
profit organizations at the American Institute of Architects' 
that addresses green building assessment scheme in order to 
have international standards of environmentally sound [14], 
To meet these objectives, in March 2000, USBGC establish 
leadership energy and environment design (LEED) 
certification as a green building assessment scheme. LEED 
project devoted to commercial, institutional and residential 
[15]. 

Then in 2007, USBGC launched a national Green 
Schools Joint campaign with several partners in the Clinton 
Global Initiative. Also, USGBC also launched a LEED 
scoring system specifically used for schools. LEED for 
School provides a standard or criteria to be met by the 
principal to create buildings and school conditions are 
conducive, comfortable for the learning process, and 
healthier. After that, the USGBC established the Center for 
Green Schools in 2010. The purpose of the establishment of 
Center for Green Schools is to expand the green building 
movement to cover essential topics and issues in the school 
and the school community (teachers, students, staff, and 
parents) [16].  

The scoring scheme used by LEED for school in 
assessing a building adjusts fourteen (14) main criteria, 
which are (1) indoor air quality; (2) thermal comfort; (3) 
acoustic; (4) day lighting; (5) solar panels; (6) green roof; (7) 
water efficiency; (8) energy efficiency; (9) energy efficient 
lighting; (10) mold prevention; (11) joint use of facilities; 
(12) recycling; (13) low-emitting materials; and (14) the 
alternative transport option [17]. 

2) Collaborative for High-Performance Schools (CHPS) 

The CHPS organization worked from 1999 as 
California's premier utility collaboration to address energy 
efficiency in schools. This program was developed 
specifically to reduce energy consumption in educational 
facilities in California as a means to reduce operating costs 
[18,19]. For more than 15 years, CHPS has run the mission 
with the hope of K-12 educational facilities can be designed 
well. Thus, it can improve student’s performance; positively 
affect the health of students, teachers, or staff; make 
education more fun and rewarding; and can promote proper 
environmental management [20]. 

There are ten (10) criteria used as guidelines by CHPS in 
building green schools, which are: (1) health and indoor air 
quality (IAQ); (2) thermal comfort; (3) acoustic; (4) day 
lighting; (5) water efficiency; (6) energy efficiency; (7) low-
emitting alternative materials; (8) material efficient; (9) site 
selection; and (10) chemical pollutant source control [21]. 
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3) U.S. Environmental Protection Agency (U.S. EPA)  

The United States Environmental Protection Agency 
(U.S. EPA) is a United States federal government agency 
responsible for protecting the health and the environment 
based on laws passed by the Congress. The EPA began 
operations on  December 2, 1970, proclaimed by President 
Richard Nixon. The EPA is not a cabinet institution, but its 
administrators are assigned cabinet ratings [22].  

In building a green school, EPA has 12 criteria were used 
as a reference, such as (1) health and indoor air quality 
(IAQ); (2) thermal comfort; (3) acoustic; (4) day lighting; (5) 
water efficiency; (6) energy efficiency; (7) energy efficient 
lighting; (8) material efficient; (9) easy to mantain and 
operate; (10) save and secure; (11) commissioned; and (12) 
site selection [23]. 

D. Guidelines for Green Schools in Indonesia 

In Indonesia, the green school's program known as 
‘adiwiyata’ program derived from Sanskrit that is, "Adi" and 
"Wiyata." “Adi” has great significance, noble, ideal or 
perfect. Meanwhile, the word “Wiyata” has the meaning of a 
place that is used as a reference someone in getting 
knowledge, norms, and ethics in social life. If the two words 
are combined then, meaning in terms ‘adiwiyata’ is an ideal 
and enjoyable place to help a person in gaining knowledge, 
norms, and ethics that can be used as a fundamental human 
and prosperous life toward achieving the goal of sustainable 
development [13]. 

In developing green schools (adiwiyata) program in 
Indonesia,  there is four components that must be considered 
by the school, namely: (1) environmental policy; (2) 
implementation of the environmentally-based curriculum; (3) 
participatory-based ecological activities (4) management of 
environmetally-friendly infrastructure and facilities [24]. For 
more details can be seen in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. The Existing Model of Green School (Adiwiyata) Program in Indonesia 

The four components above, have a mutually sustainable 
relationship. The integration of EE begins with the fulfillment 
of environmentally-friendly infrastructure and facilities at 
schools. Generally, environmentally-friendly support and 
facilities provided by schools such as organic and inorganic 
waste bins, waste chopsticks, composters, biopore, etc. 
Infrastructure and facilities that have been fulfilled (provided) 
will make it easier for schools in designing policies, curriculum 
integration, and activities that support adiwiyata program. 

Green schools either in Indonesia or other countries using 
the same concept of the program and award scheme. The idea 
of the green school's program development is generally carried 
out by the adoption of manuals that have been provided by 
each country. While the green school award can only be 

obtained when these schools meet all the essential elements of 
the green school's program criteria [12]. 

III. RESEARCH METHOD 

This research is a literature review. Research literature 
review that activity to gather information relevant to the topic 
or issue that made the object of study [25]. Data collected by 
conducting a literature review of scientific books, research 
reports, scientific articles, theses and dissertations, regulations, 
laws, and other sources related to the matter being investigated.  

There are three reasons why the study was conducted. First, 
the problem of this research is ideal if done through literature 
review because the concept of green schools used as a 
comparison comes from the United States, so it does not allow 
the existence of field studies. Second, the literature review is 
required as preliminary studies to understand whether the 
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issues addressed an important point to be solved. Third, the 
library data used remains reliable to answer the problem under 
investigation.  

Data analysis techniques in research and development using 
the qualitative descriptive method. Qualitative descriptive is 
the data described in a sentence that is easily understood as an 
effort to get answers to the problems statement [26]. This is 
done to provide an idea of the ideal concept in developing of 

automotive engineering study program curriculum that is 
integrated with EE at vocational high school. 

IV.  RESULT AND DISCUSSION 

Based on the analysis and synthesis, a grand design of 
curriculum combined with EE in an automotive engineering 
study program at the vocational high school is found as 
follows. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. The New Models of Curriculum Development of Automotive Engineering Study Program Integrated with EE at Vocational High School. 

The above model is analyzed and synthesized based on the 
ideal concept of adiwiyata program implementation in 
vocational high schools, especially in the automotive 
engineering study program. The perfect idea of the adiwiyata 
program in automotive engineering study program consists of 
several steps that must be performed in sequence starting from 
the first step up to the last stage.  

First, before starting the curriculum development, 
curriculum review needs to be done. Curriculum studies 
conducted to find a picture of the current school curriculum. 
The curriculum being studied include: (1) the syllabus; (2) 

lesson plan; (3) teaching materials; (4) speakers; (5) local 
wisdom; and (6) infrastructure and facilities. This is by 
Gleissner’s statement (2013), which states that the 
development of curriculum, teaching materials, cooperation, 
facilities, and infrastructure are a few required steps in 
developing a green school [27].    

The curriculum review is based on the several indicators, 
namely the legal basis, the reference criteria, and 
environmental issues. The legal basis is adjusted to Law 
Number 32 of 2009 on Environmental Protection and 
Management and Minister of Environment Regulation Number 
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05 of 2013 on Guidelines for Adiwiyata Program [6], [7]. 
Furthermore, analyzing reference criteria by adopting the 
concept of green school applicable in some developed 
countries such as the United States. 

In the United States, there are several institutions tasked 
with monitoring and controling of green schools. Some of these 
institutions are U.S. Green Building Council-Leadership 
Energy and Environment Design (USGBC-LEED), 
Collaborative for High Performance Schools (CHPS), dan U.S. 
Environmental Protection Agency (U.S. EPA) [28], [21], [23]. 
Then, the teaching materials used by teachers should be based 
on potential and environmental issues which are supported by 
much of the literature and relevant research. Also, parents and 
communities also need to be actively involved as a supporter of 
the adiwiyata program [5].  

Second, do a SWOT analysis. The SWOT analysis was 
undertaken to evaluate the stengths, weaknesses, opportunities, 
and threats to the curriculum development of an automotive 
engineering study program integrated with EE at vocational 
high schools. According to Thompson et al. (2016), the SWOT 
analysis is a simple measuring capable tool for measuring 
external strengths, weaknesses, opportunities, and threats [29]. 
SWOT analysis is applied by analyzing and sorting out the 
factors that affect the four categories of the adiwiyata program. 

Stengths (S), (1) the curriculum of automotive engineering 
study program integrated with EE at vocational high schools is 
the result of adoption in prevailing green school concept in the 
United States. (2) The curriculum is highly relevant to the 
vision, mission, goals, and objectives of the adiwiyata 
program: to realize the school community are responsible for 
the environment to support sustainable development [13]. 
Weaknesses (W), 1) required environmentally-friendly 
infrastructure and facilities adequate; (2) the ability of teachers 
to integrate EE into vocational subjects is low.; (3) the school 
budget for EE under 20% of the total school budget. 

Opportunities (O), (1) increase the efficiency of school 
fund use through saving of resources and energy; (2) creating a 
more conducive learning conditions; (3) fostering 
environmental values for the citizens of the school and 
surrounding communities; (4) be one solution in controlling 
environmental pollution, damage and preserve function [13]. 
Threats (T), (1) considerable curriculum demands can lead to 
student delays in completing their studies; (2) the lack of 
adequate facilities and infrastructure that will cause maximal 
learning process with a charge of EE; (3) if the commitments 
are built in developing green school is less intense, then the 
meaning adiwiyata obtained only limited to physical 
appearance alone. 

Third, the action plan. The action plan is the result of the 
development of curriculum studies that have been done before. 
The action plan contains a series of plans and targets to be 
achieved. The determination of the action plan to adjust the 
environmental issues which have been taking into account the 
priorities of needs, capabilities, cost, and time allocation. Some 
of them are controlling exhaust gas emissions, and opacity 
(smoke) was included in the health and indoor air quality 
(IAQ), and chemical pollutant source control. Control of noise 
level included in the health and indoor air quality (IAQ), 

acoustic, and chemical pollutant source control. Noise 
management, including chemical pollutant source control) [28], 
[21], [23]. In facing these four issues, schools must have the 
resources and infrastructure that support the settlement of these 
problems. The school also had to prepare an instrument that 
can be used to measure program performance. 

Fourth, develop curriculum based on the four components 
of the adiwiyata program. The four elements are (1) 
environmental policy; (2) implementation of the 
environmentally-based curriculum; (3) participatory-based 
ecological activities; and (4) management of environmentally-
friendly infrastructure and facilities [13], [24].  

Environmental policy is the first component to be done. 
The activities include conducting a school ecological 
assessment (SEA) and making budgeting policy of minimum 
20% of the total school budget for EE. SEA is used to calculate 
the potential of total emissions (CO, HC, NOx, SOx, PM10, and 
CO2), noise level, vibration, and waste resulting from school. 
Moreover, automotive technology can be used to reduce 
exhaust gas emissions, opacity (smoke emission), noise level, 
vibration, and waste. Once, the school knows what needs to be 
met; then the results are used to construct SEA and using 20% 
of the school budget for EE. 

The next activity is the management of environmentally-
friendly infrastructure and facilities. Based on the SEA and 
school budget allocation, schools are required to make 
environmental protection and management supporting 
infrastructure and facilities according to the needs of 
automotive engineering study program. Some of them carried 
out by developing environmentally-friendly automotive 
technologies such as (1) exhaust gas emissions reduction 
technology, such as by using catalytic converter technology; 
(2) opacity (smoke emission) reduction technology, such as by 
using diesel particulate filter (DPF) technology; (3) noise level 
reduction technology, such as by using off-set tube type 
muffler technology; and (4) technology can be used to treat oil 
waste, such as oil filter cleaner. However, according to Warju 
et al. (2017), especially environmentally-friendly automotive 
technology for vocational high school development such as 
alternative energy manufacturing technology, emission control 
technology, noise level reduction technology, vibration control 
technology, and waste management technology can not 
maximize yet [24]. 

Development of environmentally-friendly automotive 
technology should involve students, teachers, administrative 
staff, individual service officer, and school committees. It is 
participatory-based environmental activities. It is intended that 
not only teachers that are instrumental in the development of 
infrastructure and facilities but also students are actively 
involved. Thus, in addition to the students gain knowledge of 
existing technology in the world of the automotive engineering 
industry, they also can make and knows the importance of 
technology to support the protection and management of the 
environment. Moreover, in the development of school facilities 
and infrastructure is required to carry out the cooperation with 
various agencies such as the department of the environment 
and the local health department to give each other the 
knowledge related to the EE [27]. 
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The fourth component activities, namely the 
implementation of the environmentally-based curriculum. 
Integration is done by teachers by introducing 
environmentally-friendly automotive technologies that exist as 
a source of learning. Curriculum integration performed on all 
subjects that can be inserted through the EE charge syllabus 
and lesson plan, either on a compulsory, vocational, or local 
content subjects. Teachers are also required to consider the 
time and teaching methods to ensure the load can be taught EE 
properly [30]. 

One example of the integration of EE subjects namely light 
vehicle engine maintenance. In these subjects, there is a matter 
of regular maintenance engine emission control systems/bike 
light vehicles. Thereby exhaust gas emissions reduction 
technology such as catalytic converters can be used as a 
learning resource. Students are taught to control exhaust gas 
emissions through the application of the catalytic converter 
technology. Students are also trained to measure exhaust gas 
emissions on the vehicle by using exhaust gas analyzer and 
comparing the results of testing to the standards/criteria 
allowed by the government. 

Fifth, the expected results of the curriculum development 
integrated with EE for automotive engineering study program 
at vocational high schools are produced graduates who have 
the skills and behavior competencies care for the environment. 
By the concept of sustainable development, it reflects that the 
orientation of the content, purpose and exact results will lead to 
the achievement of educational goals by the idea of SDGs [31]. 

V. CONCLUSION 

Based on the results of the study and description of the 
exposure of the discussion above, then it can be concluded that 
the model of curriculum development integrated with EE at 
vocational high school is an ideal model when implemented in 
the adiwiyata program, especially for automotive engineering 
study program. The model has a solid foundation because it 
was developed through several steps that must be performed in 
sequence starting from the first step to the last step. 

Curriculum studies consists of three indicators concluded 
that: (1) the legal basis used in developing the adiwiyata 
program should refer to Law Number 32 of 2009 on 
Environmental Protection and Management and Minister of 
Environment Regulation Number 05 of 2013 on Guidelines for 
Adiwiyata Program; (2) the concept of a green school 
developed was adopted from U.S. Green Building Council- 
Leadership Energy and Environment Design (USGBC-LEED), 
Collaborative for High Performance Schools (CHPS), and U.S. 
Environmental Protection Agency (U.S. EPA); and (3) 
teaching materials used by teachers should contain potential 
and global environmental issues both global, national, and 
local, supported by much relevant literature and research. 

SWOT analysis of four categories concluded that the 
development of a new curriculum model produces strategies 
that are capable of supporting and addressing the results of the 
SWOT analysis. Some of them, namely to support the power-
opportunity (SO), the procedures used are (1) socialization of 
the EE for all the citizens of the school and surrounding 
communities; and (2) utilizing the available environmentally-

friendly technologies. Overcoming strengths-threats (ST), the 
strategies used are (1) empower teachers to guide students 
completing their studies; (2) maximizing existing and creative 
infrastructure and facilities for the learning process of EE to be 
maximal; and (3) encourage the commitment of all of the 
school community to develop a green school.  

Overcoming the weaknesses-opportunities (WO), the 
strategies used are (1) to provide training in the integration of 
EE to teachers; (2) analyzing the needs of infrastructure and 
facilities in accordance with the green schools used as 
reference criteria; and (3) rearrange the minimum 20% 
allocation of school budget for EE based on the results of 
school environmental assessment (SEA). Overcoming the 
weaknesses-threats (WT), the strategies used are (1) requires 
teachers to integrate subjects that are taught with the content of 
EE; (2) deepen understanding of the preparation of the 20% 
school budget to support adiwiyata program; and (3) explore 
information continuously about environmentally-friendly 
automotive technologies based on the environmental issues. 

The action plan, based on four priority-scale considerations, 
concludes that there are four environmental issues that schools 
must complete by developing infrastructure and facilities. 
These environmental issues are (1) exhaust gas emission 
control technology; (2) opacity (smoke emission) control 
technology; (3) noise level control technology; and (4) waste 
management technology. After supporting infrastructure and 
facilities are available, program performance can be measured 
based on the instruments provided.  

The curriculum development of an automotive engineering 
study program consists of four components of the adiwiyata 
program concludes that: first, curriculum development should 
begin with a school environmental assessment (SEA) and 
environmental protection and management budgeting is 
minimum 20% of the school’s budget. Second, schools are 
required to make infrastructure and facilities in the form of 
environmental protection and management supporting 
technology in accordance with the needs of automotive 
engineering study programs, such as (1) catalytic converter 
technology to reduce CO, HC, and NOx emissions; (2) diesel 
particulate filter (DPF) technology to reduce PM10 emissions; 
(3) off-set tube type muffler technology to minimize noise 
level; dan (4) oil filter cleaner to reduce oil waste at school.  

Third, in the manufacture of these technologies students are 
also required to participate actively. Thus, students can gain 
knowledge about environmentally-friendly automotive 
technology especially in the field of automotive engineering 
study program, can create, and know the impact of these 
technologies on the environment. Fourth, after the 
environmentally-friendly automotive technology available, 
teachers are required to integrate these technologies as a 
learning source through the syllabus and lesson plan, either on 
a compulsory, vocational, or local content subjects.  
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