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Abstract
This study describes science education programme conducted in National Museum of Natural Science, Taiwan, while the museum integrated science education theory into its education practice. The ecological dioramas were interpreted as the representation of biodiversity and ecological uniqueness. Most school teachers confirmed these ecological dioramas were fantastic recourses for education, but hard for teachers to fit in their science teaching schemes. The program expected that all participants could aware of the controversy between development green energy and sustainable environment, perceive the vision from different value and inference, and make decision by way of social certification. The purpose of the project, Inquiry in Gallery, was to scaffold these ecological dioramas as settings, materials and source of evidences for engaging participants in the debate of the dilemma between green energy installation and environment protection. The main scaffold of this project included two questions which the tasks of the participants were: first was “Which Renewable Energy Installations You Would Suggest for the Assigned Diorama?” second was “What Is the priority Order of the Ecology That Your Group Suggests to Build Renewable Energy Installation?” The group presentation for the participants’ inference and decisions were collected as the evidences of achieving the purposes and feed back to age teaching module. The teaching took by the same experienced science educator who believed science knowledge came from social construction. There were 4 classes of 5 graders (10- year-old students total 96 students) participated in the teaching trial of the project. Each class assigned students into 5 groups to participate in the program. The research findings included: all groups were aware of the tension between green power facilities and conservative ecology; primary school students with misconceptions which influenced students’ matching the ecology with natural power facilities, such as hot temperature means much solar power and water power comes from waterfall. This program used the Benzene Ring Heuristic of scientific practice to help students reflective thinking of their visiting experience as a kind of science inquiry. There were discussion and suggestions for the educational meaning of diorama.
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Introduction
The National Science Council of the Executive Yuan, the predecessor of the Ministry of Science and Technology, funded phase 1 of the National Energy Program (NEP-I) from 2008 to 2015 (National Science Council, 2013). The mid-term report of the NEP-1 established four directions for future energy programs in Taiwan: energy efficiency, energy usage and energy sustainability, renewable energy development and utilization, and the formulation and evaluation of energy technology development strategies. The main purpose of the NEP-1 was to introduce ideas about saving energy and reducing carbon emissions through formal and informal education. In March 2011, the Fukushima nuclear power plant disaster resulted in numerous NEP-1-based projects highlighting the use of green energy (diversified natural power). The NEP-1 funded several projects that evaluated students’ energy literacy (Shen, 2011; Yeh, Huang & Yu, 2017), teachers’ attitudes toward teaching energy issues (Yeh & Ku, 2011), and public constructs of energy values and behaviors (Chiu, 2012, 2013; Chiu, Yeh, & Spangler, 2016). Empirical studies have shown that the program had investigated knowledge about climate change and attitudes toward energy-conservation behaviors (Shen, 2011; Yeh, 2011; Yeh, Huang & Yu, 2017). Moreover, the studies had identified that there were many misconceptions or naïve ideas about energy saving actions and benefits for mitigating climate change (Shen, 2011; Yeh, Huang & Yu, 2017). The final report of the NEP-1 adopted an open-forum approach and concluded that the influence of the program had prompted rational discussion among citizens about energy issues, but that the discussions were based on subjective estimations and value judgment (NEP-1 report, pp.128–129). Chiu, Yeh, and Spangler (2016) analyzed 10 energy saving and carbon reduction declarations that the government publicized through the NEP-1. A factor analysis revealed that these declarations included three value constructs and three behavior constructs, and correlation and regression analyses showed that the value constructs (nature and domestic technology values) predicted easy behavior but did not predict consideration. These studies revealed the same phenomenon: that people had knowledge about global warming and environmentally friendly behaviors but still followed common values rather than considering public welfare, evidence, and scientific knowledge. People adopt energy-conservation behaviors that are easy to implement and will consider behaviors based on other perceived needs, such as quality of life, personal safety, economic status, and timing.
The aim of this study was to construct scaffolding for museum energy education that addresses the tension between energy facilities and nature conservation. Special attention was given to how different age groups make their decisions and how they view the conflict between energy development and nature conservation. This study was conducted in Taiwan, where the use of technology has resulted in a materialistic lifestyle; however, the focus of the government and public is shifting to a low-carbon future.

Method
The teaching trials for 4 classes of 10-year-old students were a total of 96 students participated in the trials. Two partner teachers helped me observe the participants’ behavior while students observed the diorama and engaged in group discussions. The teachers observed each group for 3 minutes and completed a behavior checklist.
The teaching process was illustrating as fig 1.


Fig.1 the teaching process of the program.

Research Findings
[bookmark: _Hlk489257661]Table 1. Responses from the fifth-grade students 
	Diorama
	Alternative power facility
	Reasons
	Decision of whether to implement the selected power facility in this ecological environment

	Canadian Tundra
	Wind power

	Animals that live here look furry, so this place might be cold and windy 
It is too cold to produce solar photovoltaic power 
	Decided to develop this area 
Reasons:
1. Few animals and plants
2. Few trees
3. No international conservation species 

	
	Solar power
	High latitude area with a lot of sun in summer
No forests, so it is good for solar power
	

	Manchurian Temperate Forest
	Solar power



	Not good for all types of alternative power, put solar power panels on tree tops might barely use
	Disagreement to develop this area first. 
Reasons:
1. The facility would require the removal of many trees
2. Tigers are an internationally protected species
3. No power facility should be built in this environment 

	
	Not an adequate option
	1. Too many trees would shadow solar power panels
2. A high-latitude location with a short day length, not good for solar power
3. Forest grows densely because there are no strong winds
4. River is not large enough to develop a hydroelectric generator
	

	East African Savanna
	Wind power 
	Few trees, winds might be strong here 
Space between wind power generators could enable animals to move. Solar power panels would become a barrier for animal movement 
	Decided not to develop this area 
Reasons:
1. Numerous animals living here
2. Most of the animals are internationally protected species
3. The animal populations are large and they need a large area to find food, developing the power facility here would damage their environment

	
	Solar photovoltaic
	Not enough trees andmountains to shadow the sun.
Africa experiences droughts often, so it is a suitable environment for solar power
	

	Sonoran Desert
	Solar power
	Only cactuses thrive here. The sun is intense here
	Decided to develop this area
Reasons:
1. Few animal and plant species 
2. Solar power panels could provide shelter for animals
3. The power facility would not cause harm here 

	Borneo Mangroves 
	Wind power
	Coastlines are windy 
The mangroves are not very high, the wind might be strong here 
	Decided not to develop this area 
Reasons:
1. A wind power facility would disrupt waterfowls 
2. Many mangroves would need to be removed, and mangroves are a protected species 



Discussion
The participants in this study were aware that alternative power facilities do not protect the environment. The students accepted the high scaffolding task without negative emotion. The program show that students responded by discursive logical reasoning or misconceptions. If the educator corrected these mistakes immediately might make students focus on right/wrong answer then making their own reasoning.
[bookmark: _GoBack]In the education program, the information that supported the students’ reasoning and decisions came from the diorama inquiry. This inquiry with their preconceptions for the relationship between climate and landscapes. The program could make students aware the tension between alternative power facility and environmental protection. But the researcher can not predict this perceive would be good for environmental education or not.
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