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[bookmark: _GoBack]Abstract. This study aims to identify learning content of low carbon at elementary school level in Indonesia. The method employed in this study was a combination between systematic literature review and content analysis. The results showed that low carbon content at elementary schools was mapped and presented in a simple structure so that the substantial aspects of the learning was easier to understand by the elementary school students. It has also been proven that low carbon learning content was beneficial to develop in learning within elementary school context as it trained the students to get used to living in low carbon since early ages.  
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Introduction  
Education plays an important role in climate change [1]. Some of the most recent global issues in environment are global warming and climate change due to greenhouse effect [2]. Based on the data from the Ministry of Environment, Republic of Indonesia, there four types of greenhouse gases categorized to have a significant impact to the earth average temperature, namely carbon dioxide (CO2), methane (CH4), nitrogen oxide (N2O), and perfluorocarbon (PFC). However, the most predominantly affecting gasses are carbon dioxide (CO2) and methane (CH4) [3].

Such a condition causes the need to focus environmental education on low carbon learning as it is crucial to implement in education [4]. This is also due to the fact that greenhouse effect keeps increasing [5]. Nowadays, low carbon learning strategies are an effective way to deal with the improvement of carbon emission. Within the context of education, introducing low carbon concepts are a strategy in preventing low carbon in early childhood. Studies have shown that students’ knowledge regarding climate change is low and that there are some of them share the same opinion that ozone depletion is equal to climate change [6] [7].

Low carbon concepts have been studied by researchers in such fields as energy [8], technology [9], electricity [10], transportation [11], food and nutrition [12], and so on. There has also been a study of low carbon in education [13], even one conducted in Indonesia [2]. To this relation, content mapping of the low carbon was related to the substantial matters of the low carbon constructed into learning material [14]. However, there is very limited number of studies implementing the content mapping of low carbon in elementary education. This study aims to map low carbon learning content in elementary schools in Indonesia. Such mapping is important to carry out in order to have appropriate learning outcome. In Malaysia, for instance, low carbon concepts are taught on power and water saving subject matter  [15]. 

Method 
This study combined systematic literature review and content analysis [16]. The literature reviewed in this study included books (learning material observation), literature, and scientific articles on low carbon content [14] [17]. Meanwhile, research data were low carbon content from a variety of studies and book reviews (26 elementary education science textbooks from 10 different publishers taught in Indonesia and published from 2017 to 2020). The data were then analyzed and synthesized into a structured framework of scientific information.  



Results and Discussion 
Awareness of the importance of climate change can actually be enhanced by inserting the topic into school curriculum in order to filter misleading information [18]. However, there are a lot of teachers with lack of readiness to integrated knowledge, action, and content, which are the signature of climate change education, particularly in science in which the knowledge tends to be factual [19]. Therefore, we mapped out the content framework related to climate change content in low carbon learning in elementary schools based on the existing curriculum in Indonesia. The logical framework is presented in Figure 1. 
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Figure 1. Low carbon learning framework in elementary schools 

In Indonesia, the curriculum of elementary education required science to be taught thematically as it has to be integrated with other subjects. Figure 1 shows that some of the sub-topics have actually been taught in elementary education, some of which are energy, power saving, water cycle, and waste. However, the topics are scattered from grade 4 to grade 6. The low carbon learning is intended to be implemented in grade 6 as the students in this grade are considered having better knowledge in comparison with those from other grades [20].
The focus of this low carbon learning is mainly on definition and introduction of low carbon to the elementary school students. The introduction will have examples they easily find in their daily life. For instance, they are told to save the energy (AC, TV, refrigerator, etc.), the use of vehicles, and to have adequate knowledge on carbon in the household. The designed learning is also intended to explain the impacts of carbon emission in climate change. They are going to be informed that the emission leads to environmental issues and that the carbon emission is measurable through a mathematical model. The model is presented in equation 1 [3][21].

 ………………………………………………………………………………………………………….(1)
In which 

I	= impact 
P 	= population 
A	= affluence 
T	= technology 

In addition, determining carbon emission from each of the vehicles is also discussed in the learning. The emission of each vehicle can be calculated in the following equation 2. 

……………………………………………………………(2)

Based on the guidelines from the Office of National Development Planning (BAPPENAS), in 2014 [22], the emission factor of CO2 of the fuel (premium, pertalite, pertamax) in Indonesia was as much as 2.6 Kg CO2 /liter, and that of the solar was 2.2 Kg CO2 /liter. The guideline enables us to determine the fuel consumption of CO2 for a certain distance. 

In addition to mathematical understanding, the low carbon learning also tries to instill conceptual and procedural understanding of each sub-chapter through discussion. It is believed that learning through collaborative discussion is able to enhance students’ conceptual understanding [23]. It is expected that students have find it easier to either understand or apply the low carbon concepts in their daily life. It is also expected that both the teachers and the students have more enthusiasm as well as knowledge in relation to climate change in elementary education through low carbon learning as schools are a place giving students knowledge, skills, behaviors, and actions particularly related to issues of environment such as global warming and greenhouse effect [24]. 

Conclusion 
Environment education needs to put more focus on low carbon learning at school, starting from elementary education. Low carbon learning is expected to be able to create younger generation with better understanding on environmental issues as the impacts of both global warming and climate change are getting worse overtime. Low carbon learning content in elementary schools in Indonesia have actually been implied in the curriculum. However, this paper explained how the low carbon learning content could be implemented in elementary education based on logical framework from literature study. 
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