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Abstract	Comment by Rebecca Blunden: Just to highlight for you: the ACS Publications Style Guide states that abstracts must be 250 words. Your abstract is 128 words. I presume that 250 is a maximum word limit, but perhaps double check with ACS, just in case?
In modern life, there is a "coarse" interference of man in his environmentCurrently we are interfering “coarsely” with our environment, and this can have both a direct and indirect impacts on our quality of life. As a result, today we make great effortsgo to great lengths to explain the human damage that human beings cause to the environment, and the ways in which the such damage can be reduced. AlsoOptions for environmental damage reduction include, green behavior educators, such as recycling, decreasingreducing consumption, and transitioning to renewable energy. 
In this sectionarticle, we present three projects are presented:  "Green sScientific sStories", "The Solar vVillage" and "Microscale Chemistry Home Experimentation" to, all of which were designed to incorporate sustainability into chemistry education via using the Project Base Learningproject-based learning. We It is train demonstrated how that performingtaking part in these projects in school and at home and out school will increasehas increased student awareness of sustainability. Executing Being involved in executing the projects has pushed students to work advocate for the environment, and for the protection of our planet in the future.	Comment by Rebecca Blunden: You could perhaps use “encouraged” here, as a slightly gentler option?

Introduction

‘Sustainability’ is the totality of various aspects that affect the chances of survival of the human race,, its continuity, and its quality of life (Bodnnder, 2014; Burmeister & and Eilks, 2013).	Comment by Rebecca Blunden: I undid the indentation here, since you have not used it for any of the other opening paragraphs in sections throughout your article – the change is for consistency only.
The first discussion of "sustainability" took place around in 1960, due toas human activityies had already that caused great significant environmental damage in the environment afterfollowing World War II (Anastas & and Eghbali, 2010). Sustainability ( or sustainable status) is a condition whereby resources can beare being replenished at a rate that is either that is faster than or equal to their rate of degradation rate;, and thus, these resources can be sustained for a long time (Burmeister & and Eilks, 2013)., a term that deals with a multitude of aspects that affect the chances of human survival. , For his continuity and quality of life. 
Sustainability has become an important issue that needs to be addressed in modern societies. Sustainability deals with our  responsibility as humans to make sensible and economical use of the Eearth’s resources, that towill allow future generations to live on a planet live ablethat is inhabitable and continually rich in resources and resourceful planet. For successfully achievingIn order to achieve successful long-term technological, environmental and societal sustainability, all members of (and groups within) and groups of our societies society will have need to contribute, by making minimum use of irreplaceable natural sources and by providing and developing new technologies (Eilliks & and Rauch, 2012).
According to Eissen (2012) (Eissen, 2012), sustainability is an approach that promotes ideas and actions designed to prevent the collapse of ecosystems and social systems. According to Tal (2009), ecologically sustainability is the ability of an ecosystem to continue to exist with the same level of diversity and function, and to satisfy the needs of the present without endangering future generations' ability to use a variety of resources.	Comment by Rebecca Blunden: Please add this reference to your list – it seems to be missing. There are two references mentioning Tali Tal, in conjunction with another author, but neither have the date 2009. Please double check and let me know if I need to do anything further to help you with this.
According to the concept of sustainability in general, the challenge today is how to produce what is in short supply, and what the audience consumer wants, without having a negative impact on the environment (Benstein, 2011).	Comment by Rebecca Blunden: I cannot find any reference to Benstein in your reference list. Please add this reference to your list, because it seems to be missing. Please do let me know if I need to do anything further to help you with this.
It is of great importance to integrate sustainability and green chemistry into the curricula of all students, and especially into the curriculum for the in- and pre- service teachers.  Providing pre- and in-service teachers with sustainability-related experiences, related towhich are sustainability relevant to their current and future students, is an important component of their training to becometo become effective chemistry instructors (Burmeister et al., 2013).  Teachers should be aware of the applications of chemistry to industry, health, and technology (Braun et al., 2006). 
Universities and colleges must be at the forefront of a sustainability projects to increase public awareness of the environment, of  and strengthening knowledge of sustainability and the environment, of the technology relevant to these issues, and of the desire to create a sustainable future (Pike et al., 2003). Education plays an important role in the development of behaviors, but not every educational method can lead to changes in behavior. It is only throughOnly educational projects focused which focus on a particular behavior that one can create a change in that behavior. To advance the topic of education for sustainable behaviors, knowledge must be imparted that which reflects the internal connections between humans and natural systems (Karpudewan, Seng & Ismail et al., 2014).	Comment by Rebecca Blunden: This reference was not included in your most recent refence list, which I have incorporated into this document, but I have reinserted it for you because you have mentioned it here.
Project-b Based lLearning (PBL) is one of the best methods for developing broad learning capabilities among students (Barak, 2012; Terasawa, 2016). It promotes student interest in science and improves their understanding of science content (Langbeheim, 2015). In this method, the inquiry process is organized around a project, and an output is that designed to motivates student activity. The lLearning here involves accomplishing complex tasks, whose the output of which is usually an ‘"artifact"’ (or , a concrete product), such as a model, a picture, or a presentation. Students present their product before to an audience (the presentation), explain ittheir product, and then reflect on their learning process. In this method, theThe teacher constructs tasks, asks challenging questions, as well asand directs and encourages the development of information and social skills among their students. Finally, the teacher evaluates the learning and the knowledge that their students have obtained from the experience (Ministry of Education, 2014).
PBL creates a link between practical and intellectual activity (Solomon, 2003), promotes significant learning, associates new learning with previous experience and knowledge, and enables students to experience a variety of communication and knowledge-presentation situations (Westwood, 2006). In addition, it constitutes a more efficient method than traditional learning does, because it helps students to adapt to different learning styles (Kaldi et al., 2011), and provides a broad wide variety of learning possibilities, so that each student can participate and can choose an individually appropriate learning level. The element of choice is an important component of student success (Bell, 2010). The PBL method enables students to acquire knowledge and abilities by through inquiry and involvement in complex problems and challenges (Coyne, Hollas & Potteret al., 2016; Hugerat, 2016). 	Comment by Rebecca Blunden: I suggest deleting “knowledge” here, since you have made it clear what is being presented. Although, this is absolutely your choice.	Comment by Rebecca Blunden: This is just a suggestion to add, because it makes what you are writing slightly more specific. However, it is your choice whether to add this or not.
According to Hugerat (2016), PBL induces encourages students to develop self-learning skills, which are very important in the new age of information technology. Using a project-based learning approach induces a creative classroom atmosphere, in which; students generally perceive project work as enjoyable and entertaining.
One of the major aims of modern education is to support pupils in developing a sense of responsibility for the environment. Hence, schools and other places of education have a significant role to play in the promotion of sustainable development and environmental conservation through teaching and learning using PBL. It is possible to encourage the formation of positive environmental values by educational means, to encourage the formation of positive environmental values and to teach the skills and cognitive basis that are required for active participation as both individuals and members of the a community. According to Zoller (2004), sustainable development requires a radical change in the environmental “behavior” and a person’s “thinking environment”.	Comment by Rebecca Blunden: I cannot find any reference to Zoller in your reference list. Please add this reference to your list, because it seems to be missing. Please do let me know if I need to do anything further to help you with this.
In this chapter, we describe three projects are described to which make chemistry more relevant, both to in everyday life and to teaching sustainability.

The sSustainability lLearning oObjectives of the pprojects:	Comment by Rebecca Blunden: This is your choice, but may I suggest using the same formatting for this sub-heading as you used previously, on page? It appears to be a heading at the same level.
Through the implementation of theAfter implementing these educational projects, it was intended that all partners should be able to:	Comment by Rebecca Blunden: May I suggest replacing this with “participants”? It is a style point only, so it is your choice as author.
· Define and apply sustainability principles.  
· Explain how natural, economic, and environmental factors influence the educational projects, either by to fostering or preventing sustainability.
· Consider sustainability principles, while developing personal and professional values through the implementation of the educational projects.
· Recognize and assess how sustainability affects their lives, and how their own actions influences sustainability.
· Think critically about sustainability across a diversity of cultural values and across multiple scales of relevance (from local to global).
· Know more about the importance of sustainability in  our daily liffe.
· Take personal actions to maintain a sustainable environment.

These learning objectives were applied to three educational projects, as follows:  

1. The Incorporating Sustainability by Teaching "Green scientific stories" Project: These Green scientific stories are a creative and imaginative learning tools that can influence kids children to pursue sustainable lifestyles. Early education through chemistry stories for sustainability can help “green” decisions become the default mode for the future generations to come. 
2. The Incorporating Sustainability by Teaching "The Solar village" Project:  Teaching children to value solar energy through via an educational project, such asthat, creates a solar village in their schoolyard, encourages students them to think of the school backyard yard as a sustainability laboratory. Bringing solar energy into schools as an educational project to schools increases the use of solar energy as an alternative green energy in the community at large. In addition, such projects iIncreases public awareness of the environment and strengthens general knowledge of sustainability and environmental issues, the technology relevant to these issues, and the desire to create a sustainable future.
3. The Incorporating Sustainability by Tteaching the "Microscale" Project: Laboratories can be miniaturized Miniaturizing laboratories for sustainability. Miniaturized A miniaturized environmental laboratory in order to protects environments the both near and far environments. The microchemistry system is presents a solution to the problem of environmental pollution, for the reasons thatbecause the microchemistry equipment is disposable, less costly, and easy to use. This increases awareness of sustainability and the prevention ofhow to prevent environmental pollution.




The Incorporating Sustainability by Teaching "Green Sscientific Sstories" Project	Comment by Rebecca Blunden: The ACS publication guide states that none of “the headings for major sections of your chapter should not be lettered or numbered”, so I have removed the numbers from the headings which featured them. Please ask me if you have any queries about this.

Albert Einstein said:, “Imagination is more important than knowledge”.” This ; this is important for when it comes to the problem-solving aspects of science.  The Storyline Approach is an inquiry-based teaching method,  based upon a strategy first introduced by Kieran Egan (1986). 
The A story structure can provide students with a framework for concept formation and for the retention of the concept. Storytelling is also a gentle and effective way to teach and pass on lessons and values (Trostle-Brand & and Donato, 2001; Grugeon & and Gardner 2000). 
Storytelling is an effective way to teach lessons. Human brains seem to retain material which is put presented in story form much better than information provided as a list of unrelated facts (Haven, 2000; Weaver, 1994).  In the classroom, you can use storiesstories can be used to introduce a topic, hook listeners in, and demonstrate abstract ideas. In addition to being an effective teaching tool, you will also discover thatit can be discovered that telling stories is fun for both the listeners and the teller (Trostle-Brand and& Donato, 2001; Grugeon & and Gardner 2000).  
Storytelling is fun, and it helps to build bridges between people and the natural world. Stories can also help listeners to develop empathy for the animals and plants that share our world (Strauss, 2006; Taylor, 2010). 

The Telling a story is has been shown to be a good way to teach children different subjects and explain different phenomena in the a kindergarten (Grugeon, 2000; Hewlett, 2008; Turner & and Bage 2006).  However, Bbefore we chose a story is chosen to introduce it in front ofto the children, we must to ask several questions must be asked, such as: If Will the subject of the story will be found in the cycle of the children attentionappropriate for the children’s attention span?  If Is the subject introducesd in the such a way that it will give provide a new expertsolution to a problem, which the children, will achieve easily understand? Which What solution the story will giveprovide?  	Comment by Rebecca Blunden: Or you could also try: “…at kindergarten level…”	Comment by Rebecca Blunden: There seems to besomething missing from this reference. Do you perhaps mean “Gardner and Grugeon, 2000”? This is in your reference list, but I cannot find a reference to Grugeon alone in your list.
To answer these questions, a story must be carefully chosen we must be careful to choose a story for the children, and several points must be taken into account (Grugeon, 2000; Hewlett, 2008; Turner and Bage, 2006), we must take in account several point such as (Grugeon, 2000; Hewlett, 2008; Turner & Bage 2006):
· Adjustment of the story to for the children in of several different ages stages.	Comment by Rebecca Blunden: Please consider formatting this list using the same bullet point style as your list above and below, for consistency – but it is your choice, which is why I have left the bullet points alone here.
· The story subject well matter is takes aboutpresented in a way which is familiar to the children. life expert similar to that from the close environment of the children.
· The actors ofcharacters in the story will should be well known and taken from the close environmentenvironments that of the children are already familiar with, such as, the family wordsphere, their neighborhood, the neighbors or the animals world. For example,, the plants words whichmight react as like a the human being would in their relationships with others and react in a similar manner, emotionally:, speaking, crying, playing, and being happy and beor sad. 
· The way that in which the story introduces the its general ideaconcept.
· The solutions that the story gives provides will beare both acceptable and effective.

The influence of story influence inon extending a child's imagination: 	Comment by Rebecca Blunden: This is completely your choice, but may I suggest using the same formatting for this sub-heading as you used on p.3 for “Sustainability Learning Objectives of the projects:”? It appears that they are the same level of heading, and this approach might look more consistent for publication...
The A story uses the entire intelligence elementengages the entire mind, in terms of (, such asfor example), imagination, intelligencet, remembrancememory, conclusiondeduction, and understanding and acceptableacceptance, and; all of these elements are connecting connected to the imagination (Trostle-Brand & and Donato, 2001; Haven, 2000, Weaver, 1994; Feasey, 2006). A story:
· The story eExposes the a child to different types of excitement and to different cultures.	Comment by Rebecca Blunden: Or you could try “adventure”, here?
· The story sSatisfies many  aspects in important to childrenthe child, such as amazingamazement, strange wonder and expected the non-normathe unexpectedl.
· The story opens in front of theOffers a child new domains avenues of for creativity and methods to adoptfor adopting new ways modes of behavior.  This, in turn,  thing supports the a child’s capability to behave in a positive way.
· The story gives theGives a child a lot of information that which the a scientific subject alone cannot give themprovide, and; this information does not need require a biggreat effort, on the child’s part, to know retain and understand.
Writing ‘“green”’ scientific stories for sustainability to makemakes chemistry more relevant to everyday life (Hugerat, 2007).  Early education through chemistry stories for sustainability can help “green” decisions become the default mode for future the generations to come. These projects for sustainability to make chemistry more relevant to everyday life. These stories are a creative and imaginative learning tool which can influence kids children to pursue sustainable lifestyles.	Comment by Rebecca Blunden: Perhaps I am mistaken, but I cannot find a reference to Hugerat matching this date (2007) in your reference list – although there are Hugerat references for 2008 and 2009 (could it be that you meant to write one of these instead?). Please double check your reference list and add a new reference, if 2007 is correct.
The project is based on covert processes in teaching science, which use according to problem solving questioning and debating methods, asking questions, and raising arguments.


Working Program

The First Step: 

Writing a simple science story to convey an environmental science topic  (sustainability). The teacher or expert will writes the story.

The Second Step: 
The teacher divides the story into several parts, using an open-ended inquiry method. In addition, after each chapter, he she asks the students a number of questions to the students and expects the studentsthem to come up with arguments that will both solve the problem presented and provide an opening for the next chapter. The teacher then opens a class discussion to hear different arguments from the students.	Comment by Rebecca Blunden: This is just for your consideration, but it might be wise to write “he/she”, for reasons of equality. Your photographs in the following figure show female teachers, so perhaps use “she” where the project involves female teachers, and “he” where the project involves male teachers – I notice that your Solar Village project shows male teachers in the photos, for example? If the project involves both male and female teachers, consider either writing “he/she” or sticking to “the teacher” on each mention. I hope this makes sense. Please ask if not.	Comment by Rebecca Blunden: This is just for your consideration, but it might be wise to write “she”, for reasons of equality. Your photographs in the following figure show female teachers, so perhaps use “she” where the project involves female teachers (i.e. here), and “he” where the project involves male teachers – I notice that your Solar Village project shows male teachers in the photos, for example? If the project involves both male and female teachers, consider either writing “he/she” or sticking to “the teacher” on each mention. I hope this makes sense. Please ask if not.
	Comment by Rebecca Blunden: May I suggest that you provide a caption for these figures, please? The ACS publication guide asks for a caption for every figure in your article. It also asks that each figure is cited in the text above it. Presumably these photos would be ‘Figure 1’, so I have numbered all your figures after this one in ascending order, accordingly. Please do ask me about this if you would like to.
[image: ]    [image: ]

The Third Step: 
At the end of each chapter, the teacher asks the students: “What do you expect will happen in the next chapter to be after?” This method is repeated . uUntil the class reaches the end of the story.




The Fourth Step:
The teacher works together  Work with the students on the summarizing the story summary and its describing it fromimplications on  three four different aspects -: the scientific-environmental, the social, the and educational, with but (mainly) the the main topic of discussion being on sustainability aspect.

Example 1: “"Rose in the Dark”"	Comment by Rebecca Blunden: I changed the size of this title to pt 12 (rather than 16), because your main numbered headings are pt 14 and it is a good idea to keep sub-headings smaller than the main headings, for clarity. Also, the ACS publication guide stipulates that you should only have 3 heading levels. Therefore, I have changed all your headings/sub-heading to 16,14 or 12 point, as per their assumed level. I hope this makes sense, but please do ask me if not.


[image: C:\Users\user\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\3C3CHULX\Rose in The Dark.JPG]	Comment by Rebecca Blunden: Please double check if you need permission for this image. Perhaps you have already done this, but the ACS publication guide is strict on this point.

1. "Rose" is a computer-loving girl who sits for hours in front of the a screen in a dark room, without caring for food or playing with her friends. She The skin on her face and body looks pale,looks pale on her face and on her body so. Therefore, her mother decidesd to took take her to the clinic to meet with her family doctor.
Q1: Wwhy does "Rose" look pale?
Q2: Wwhy does her mother took take her to meet see the family doctor?
Q3: Givesuggest to "Rose" some suggestions -; how to can she be healthier?!  

2. Her Rose’s family doctor gives her some medications, warns her against sitting too long in front of the computer, and advises her to eat freshly prepared meals and to go out to play with her friends. In the corner of the doctor’s clinic was stand two similar to potted plantssimilar pot that contain the same plat with green Leaves.  The Family doctor asksed to "Rose" to watch carefully what he is doingdoes next, carefully.  He took takes the first pot and t, poursed a little water into it, and then placesd it next to the window where the it can get both light and air, and the. He places the second pot placed in the closet, where it is dark without and there is neither water and withoutnor light, and the. The doctor askeds "Rose to" return to the clinic after a week.
Q1: Ccan you explain! Why why the doctor do asks Rose to watch what he is doing with the plants?this activity in front of "Rose"?
Q2: What do you expect to will happen to the plant in the first pot?
Q3: What do you expect to will happen to the plant in the second pot?
Q4: Wwhy does the family doctor asked " Rose" to return the clinic after a week?


3. After one week, "Rose" came returns to the clinic accompanied bywith her mother. When she enteredarrives at the clinic, she looksed to the window where the first potat the plant by the window; the pot was and it is  in excellent condition. The flowersFlowers grewhave blossomed on it, and the their scent of the waffle opened everywhereperfumes the room. The second potplant, which was inside the closet inside theand in darkness, did has not bloomed and the its green leaves have becoame yellow. The and smelly smell of them stinking.
Q1: Did your expectations match the results of the pot plant activityexperiment? Are Were your expectations better higher than the actual results givenof the experiment?
Q2: According toBy looking at the results, can you explain why the doctor did this activityexperiment?!


4. "Rose" looked looks at the doctor and saidsays:: “"Tthank you indeed doctor for your message; now I understand what the message you were giving me using the pot plantsaim from this activity."”.
Q1: Wwhat the is the docors' doctor’s message to "Rose"?
Q2: How do you think "Rose" will behave after she will come back to her house.when she gets home?
Q3: Wwhat do you think will would happened to to our life if it will were kept in be darkness forever?
Q4: Is there a situation in naturenatural situation that which would be create total, eternal darkness?
Q5: How do can we act to prevent this situation, and preserve the planet on which preserve the plant in which we live?

Summary: Performing the “Rose in the Dark”  project "Rose in the dark" raises awareness of sustainability. It also strengthens three other aspects for students: the environmentalscientific-science environmental aspect, the social aspect, and the educational aspect in students:
The scientific-environmental content appears in the adaptation of the plant organism, and the its need of the plant for water, light and oxygen in order to complete its growth process. Like any other organism, the plant The plant, like any other organism, needs care in order to grow, and humans also need good living conditions so that they can live properly.	Comment by Rebecca Blunden: Or you could try “thrive” here. E.g. “… so that they can thrive.”
The social content emergesed through the fears of the mother to for her daughter. In the story,; the Rose’s mother was watchingwatches her young daughter’s pale face with tearful eyes. When  . Rose’s When the father returnsed in the evening and saw sees the her mother in an abnormal state, they decide, after consultation, after consultation, they decided to present take a Rose to the family doctor.
The educational content appears in the treatment of the doctor’s advice for Rose;, it was soft,he subtly shows that his task is not only his task to give her Rose medicine and advice, but he didto demonstrate his point to her through a scientific experiment. scientific activity in front of "Rose". The doctor did does not simply give the result of the experience experiment to "Rose," and did notneither does he tell her why he did is performing this particular experience activity, instead he leaves it up to Rose to reach conclusions on her ownbut left it until she thinks and draw the result alone.

Example 2: “"The Polluted Lake"”
[image: C:\Users\user\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\3C3CHULX\The Polluted Lake.JPG]	Comment by Rebecca Blunden: Please double check if you need permission for this image – as per my comment above for the “rose in the dark” image.
1. "The story speaks tells of an animal named bBeaver who lives on the bank of the a lake, next to a waterfall. Two days pass by,ed and he did does not see the duck family. He Beaver decidesd to visit them, and on the way, he askeds the rabbit-doctor to join him. 
2. 
Q1: Wwhy does the beaver decidedBeaver decide to visit the duck family?
Q2: Wwhy does he asked the rabbit-doctor to join him?

3. When they arrived at the duck family's house, everyone was is amazed. The little Little duck was is lying on the ground, with white liquid and coming out of his mouth a white li…quid ………	Comment by Rebecca Blunden: I am not sure why the number here is so small. This is, unfortunately, not something I can rectify, but I thought it might be helpful to alert you to it.
4. 
Q1: Wwhat do you think has happened to the little duck?
Q2: Hhow you can would you help him?

5. … that which later turned turns out to be drinking something he drank from the polluted water in the nearby lake water.  The rabbit-doctor saidsays: “I will go to my house and bring fetch medicine”.  In cooperation with his animal friends, The beaver, in cooperation with his animal friends,Beaver decidesd to bring the tree branches to close the nozzle of the pipethe pipe…	Comment by Rebecca Blunden: I am not certain which “pipe” is being referred to here – perhaps make this clearer for the reader? For example, is it a sewage pipe, a waste pipe, or something else?
6. 
Q1: what the reason thatWhy is the lake the lake was polluted?
Q2: Wwhat you think of Beaver’s about the decision of beaver? Do you think you should would act liketake the same action as him?
Q3: Wwhat do you think about the result will be the consequence of the beaverBeaver’s actions?

7. … which brings the dirtrubbish from the village into the lake and pollutes it. Thus, the friends succeed in cooperating with each other to return redirect the water and dirt rubbish back to the houses of in the village, so that the lake water is safe to drink and swim in it. The rabbit saidsays, “"I heard the people of the village talking about the mistake they didmade”"…
8. 
Q1: Wwhy the does Bbeaver act like thattake this action?
Q2: Wwhat the beavers' is Beaver’s message to the people of the village that makecreating the pollution?
Q3: do you think you willWould you behave behave like the beaverBeaver?
Q4: Wwhat do you think will happensed to our life if we through throw all the our dirt rubbish and sewage into the lakes and the sea?
Q5: Is there a situation in nature that which would be create total eternal and eternal pollutedpollution?
Q6: Hhow will you will act to prevent water pollution in the future?
Q5: How do can we act to prevent this situation and preserve the plant planet on in which we live?

Summary: Performing the “The Polluted Lake”  project "The Polluted Lake" raises awareness of sustainability. It also strengthens three other aspects for students: the scientific-environmental aspect, the social aspect, and the educational aspect:It also strengthens three aspects: the environmental-science aspect, the social aspect, and the educational aspect in students:
The scientific-environmental science content: Here, thelies in how the story addresses the issue of environmental pollution in general, and; how the each individual must take responsibility towards for the environment and should contribute to the rescue of the environmentrescuing it from from pollutants. He The story also shows how individuals should should help to get rid of reduce all anything which that canmay be detrimental to the environment and not to dump waste in the estuaries, because it this can causecauses diseases for in those theythe plants and animals living live in this environmentthat habitat.
The social content: In the story of the "polluted lake," is in the mentioning and repeat repetition of the word ‘"family’", for. For  example: “"The beaverBeaver was worried about the duck family"”;, “"TwoFor two days ago, I don’t seehaven’t seen any member of the duck family”";, “"The beaverBeaver decided to visit the duck family”"; and,, “"I have come asking to ask you to accompany me tocome with me to  visit the dDuck family”. 
The story also demonstrates how we can solve our problems if we"yes, we can" if we working work together we can solve our problems;; “"The beaverBeaver, together with his animal friends, decided to bring in thetree branches to of the trees to close off the nozzle of the pipe, which would bring dirt  bringing rubbish from from the village, which had been pouring into the lake, and pollutinge it”."
The educational content: The is in the collective work of the animal friends and cooperation among them contributed to cooperate in to the return ofredirecting the water and dirt rubbish back to the homes of in the village. Everyone realizesd that throwing dirt rubbish into natural water sources leads to pollution, which then causes diseases.
                 
Incorporating Sustainability by Teaching the "Solar Vvillage" Project

A teacher who motivates his students and stirs , stirring their curiosity and their ability to research and explore, will create a worthy student who can contributes to local social and economic development. Thus, aA generation can thus arise, which is not only capable of inventing and planning designing and inventing the appliances that are needed by the community, but also and of becoming good citizens in their society (……).	Comment by Rebecca Blunden: I am not sure what this signifies here. Perhaps it is where you would like to insert the reference you typed in red in your most recent reference list? I did not wish to make assumptions, but I would like to highlight that this needs to be either deleted or actioned in some way, I think.
From a historical perspective, the use of projects in science instruction dates back to 1908, when Rufus Stimson, a teacher at Smith Agricultural School in Northampton, Massachusetts, coined the term, “"home projects”" (Stevenson, 1928). The purpose of these projects was to provide students with the opportunity to apply the school’s teachings in to their farm work at home. “Child-centered learning”,” “learning by doing”, and “applying school teachings in the home” are the core values of project-based science instruction. This method was further strengthened by the work of constructivists, such as Piaget (1969, 1970) and Vygotsky et al. (1978). Both Paiget and Vygotsky focused their work on child-centered learning and knowledge construction through practice and reflection. The work of progressive and constructivist science educators laid the foundation for project-based science instruction in the United States, and elsewhere.	Comment by Rebecca Blunden: Just to check – do these need terms need a reference (either each, or altogether)?	Comment by Rebecca Blunden: In your reference list, this appears as “Výgodskii” – I realize that there are a couple of different ways to spell Vygotsky’s name, but for simplicity please consider keeping the spelling the same in your citations and the reference list. I have not changed either of them, so that you can select which spelling you prefer. 
One of the major aims of modern education is to support pupils in developing a sense of responsibility for the environment. Hence, schools and other places of education have a significant role to play in the promotion of sustainable development and environmental conservation (Eilks & and Rauch 2012).
Teaching children to value solar energy through educational projects (e.g. by building a, sSolar village in the schoolyard), and to encourageencouraging students to think of the school backyard as a sustainability laboratory, were are both effective approaches (Hugerat et al., 2003).
Hugerat (2016) found that teaching science by by using the project-based teaching method significantly improved student-teacher relationships, and enhanced students'’ enjoyment. These These variables factors led to the creation of a good educational climate that enabled the teacher to achieve the lesson's objectives and the students to benefit.	Comment by Rebecca Blunden: You could also try “positive” here? Only a suggestion…
The schoolSchools are an ideal places in which to use solar energy. Changes Any changes and improvements at to schools are highly visible and closely followed. Bringing solar energy into schools may therefore increases the use of solar energy in the community at large. Schools make a good showcases for the benefits of solar photovoltaic electricity, and pupils will may educate their parents that about how solar energy is clean, and limitless, and how it using uses the sun for to create energy for lighting, heating and cooling. This approach also using emphasizes the importance of energy for to a technological society, and especially describes how alternative energy sources, like solar energy are quiette, do not create pollution, do not require much land and or water with which to operate, and can be used to generate both electricity and fuels (Hugerat et al., 20024; Hugerat et al., 2011).
The youth of today feel disenfranchised by their elders. All they hear about is how dire their environmental future is, and how little effort previous generations are putting into change. By encouraging the installation of solar power in their schools, students will see  firsthand the benefits of natural energy, and grow up interested in its uses and production. With so many future careers available in the green energy sector, projects like this will  provide them students with the drive and enthusiasm they will need to succeed in it that sector (Hugerat et al., 20024; Hugerat et al., 2011).
In a the project that we designed for this study, the students built a real working model of solar village inside their school grounds (Hugerat et al., 2003), which uses only solar energy. The project emphasizes the importance of energy for a technological society and the advantages of using alternative energy sources. In thisThe project, the  involved pupils in from three elementary schools in Israel, who were became active participants in building systems that use solar energy to work function (Hugerat et al., 2004; Hugerat et al., 2011).  Project-based tTeaching through projects methods were shown to be effective approaches to for introduceing the principles of behind various types of renewable energy to students. Through By working on the projects, students not only got gained a better understanding of the basic concepts of various types of renewable energy, but also were also able to apply the those concepts to the design of hardware and systems. 	Comment by Rebecca Blunden: I hope I have not misunderstood this. I understood that the project was designed by you, and hence that it was designed for this study in particular. 
However, you cite Hugerat et al. here, so I wanted to make you aware of this, so you can perhaps double check it. 
Do you mean that Hugerat et al. actually designed a project, on which yours is based? In that case, maybe change the sentence to state that.
Do you mean that you designed an original project, specifically for this study? If so, maybe make it clearer here why Hugerat is being cited.
I hope this makes sense.

Working Program

The First Step:
Preparing Preparation of a school studying school program, this towill contain the following (Hugerat et al., 2011):
· Teaching Training for the all entire teacher in the schoolschool staff about in sun solar energy, their its uses, and the need of for this energy in enhancing advanced technology. (In this step, it is very important that the the teacher running the project has an experience in with different technologicaly methods, and that he/she is able to prepares  a studying materials for the pupils about the solar energy as a topic, in preparation subject for the solar village project.)	Comment by Rebecca Blunden: Please see my comment, above, about ‘he/she’
· A tour for teachers of either a place which applies solar energy for daily use, or a place which investigates the use of solar energy.The teacher tours the place that uses solar energy in daily life or the place that investigates the solar energy.

The Second Step:
The second Step is to exposeDemonstrating the subject of the educational project to the students. Here, we exposedIn this study, the an advanced technology instrument on the subject of solar energy was shown to before the pupils (see Figure 21).
[image: pic5]
Figure 21. The teachersA teacher introduces the solar energy instruments for to the students.


The Third Step:
In activities within an investigation group, the students deal with the scientific, technological and social aspects of solar energy. It willThe teacher introduces the students to an investigation and activities on the subject of solar energy are the teacher instructions. The students will work as a team, as they to construct the solar kits, that which operate through using solar energy.

The Fourth Step:
The students will builtbuild a big large model of solar village inside the school. ; eEverything in the village, which needs requires energy to operateenergy use the solar energy, such as - lighting, TVs, computers, communications and transport. The students buildt a small car that which runs moves in the school courtyard, and a water pump that operates with using solar energy (see Figure 3 ...).	Comment by Rebecca Blunden:  May I suggest this as an alternative, here?:
“…, and learn that many things require energy to operate – lighting, TVs, computers, communications and transport.”
I was not totally sure if you meant that the solar village contains all these things, or if the students simply learned that solar energy can be used to run all these things, but only built the car and water pump for the village.
I hope this makes sense.
[image: pic6]      [image: KOR2]
Figure 3. The students testing Students test the water pump that operates with using solar energy (right); 
 and the solar energy car being driven in the school yard (left).

The Ffifth Step:
In In the activities with investigation group, the students conducteding experiments , using photocells instead of conventional batteriesy.  During Over the one year, the a laboratory needs so mucha large amount of battery power to operate different apparatus,es and it this will beis so very expensive comparing compared to usinge one a photocell. A photocell that you can use itwill last for a long time and if you keep it in goodkept in good condition, and situation it, you can be used it  forever indefinitely, and using photocell decreasethereby helping to reduce pollution (Cantrell, 1978; Carless, 1993).
The sustainable nature of solar electricity -  along with its associated large resource potential and falling costs - have has motivated a rapid increase in the deployment of utility-scale solar electricity generation plants in recent years (Davis, 1983). As the installed capacity of photovoltaics (PVs) continues to grow, cost-effective technologies for solar energy storage will be critical to mitigateto mitigating the intermittency of the solar resource, and to maintainto maintaining the stability of the electrical grid (Tomas, 1996; White, 1979; Carless, 1993).	Comment by Rebecca Blunden: Just to draw your attention to this point: 1983 (Davis, 1983) is not all that recent, so do you maybe have a more recent reference to add here? If not, perhaps change the sentence slightly to read:
“…motivates a rapid increase in the deployment of utility-scale solar electricity generation plants.” Deleting “in recent years” and making the sentence present tense helps to make your reference seem more in-keeping with your argument.
Please do ask if this does not make sense, or if you think I have misunderstood.	Comment by Rebecca Blunden: Do you mean “Markvart” here? 
i.e. Tomas Markvart (Ed.) (1996) Solar Electricity …, as per your reference list?
Electrolysis is a process that produces chemical change (, especially decomposition), when an electrical current flows through an electrolyte.  Starting fromFrom the last century onwards, the electrolysis of a solution has been widely demonstrated to students in schools, in order to illustrate oxidation-reduction reactions, as well as to demonstrate the potential use of an external source of energy to drive non-spontaneous chemical reactions (Hugerat et al., 2003; Cantrell, 1978).  Among the various technologies available for producing hydrogen, water electrolysis using that uses electricity from renewable power sources (instead of electricity from a conventional battery) shows great promise. Hydrogen generation via solar water splitting represents a promising solution to these challenges, as H2 can be stored, transported and consumed without generating harmful by-products (Hugerat et al., 2003, Davis, 1983). 
After producing hydrogen and oxygen gases via the electrolysis of water and studying that process, students realized that hydrogen can act as an energy carrier, and that as an energy carrier it has many properties that are useful to humankind. In this investigation group, students read a short explanation of hydrogen as an energy carrier, and then used solar electric panels to produce hydrogen and oxygen gases via the electrolysis of water (see Figure 4). The students then tested for the presence of flammable gases, and propose and balance the chemical reaction for the process of the electrolysis of water.

[image: pic8]
Figure 4. 2:. Students use solar electric panels to produce hydrogen and oxygen gases from via the electrolysis of water.

After producing hydrogen and oxygen gases through the electrolysis of water and studying the process, students realize that hydrogen can act as an energy carrier and that as an energy carrier it has many properties that are useful to humankind. Students complete a short reading on hydrogen as an energy carrier, and use solar electric panels to produce hydrogen and oxygen gases from the electrolysis of water. They then test for the presence of flammable gases and propose and balance the chemical reaction for the process of the electrolysis of water.
The Educational Project Effect:	Comment by Rebecca Blunden: Please refer to my comment about the sub-heading on p.3, above – this appears to be the same level heading, so I have matched the formatting with that sub-heading. As always though, it is of course you choice whether or not to adopt this formatting here.
· Students learn how to deal with environmental phenomena, to analyze the causes for (and outcome of) things which they observe, and to examine the relationships between such things. This process helps students to develop different thinking styles and develop a comprehensive perception for of the different phenomena. The implementation of such projects like “The Solar Village” gives students a greater and closer feelings offeeling of proximity to their environment and invites them to protect it. The implementation of such projects leads to changes in the way students’ way of thinkingstudents think and to improvementsimprovement of in both their skills and creativity. A great majority (80.5%) of the students involved in the project showed support to for the conversion ofconverting the solar village project into reality in their home towns (Hugerat et al., 2011).
· The project also gave the parents the opportunity to know get involved in the activities that their children carriedy out at school, because they were requested to help the children in gettingobtain some data for the project. As a result, in future Pparents will may become more involved in sustainability and, the environment, and the use of non-polluting alternative energy, thus preservingfurther helping to preserve our planet. The majority of parents (95.3%) are supportive of projects that give their children the opportunity to participate, because they think that such projects like the solar energy village are very important to their children; and it gives their children both an environmental education and the an opportunity to work for on behalf of the environment (Hugerat et al., 2011)..	Comment by Rebecca Blunden: Or you could try: “…as advocates for…”
· The executionExecution of the project led to greater cooperation and, improved relationships between teachers and students, and made the teaching process more interesting, which. This, in turn, led to improving students improving their the learning skills among students, such asespecially those related to the planning and execution of research, doing carrying out other assignments, and the development of the ability to ‘“search and discover’” among students in order to understand (and become more aware of) the environmental phenomena. The teamwork of thebetween participating teachers affected also influenced the other members of the faculty, members and createdcreating a more positive and vital working environment. This led encouraged all the teachers to adopt new and more effective thought processes and teaching methods. The execution of the project also increased the community appreciation of the school and its values,  in the eyes of both parents and the Ministry of Education. The results show that almost all the teachers (95.4%) are now willing to participate in environmental educational projects inside the school. This indicates the positive impact of the solar village project (and similar projects) on the schools that which carry it out this and similar projects (Hugerat et al., 2011).

Summary: Performing the solar village project raises awareness of sustainability and clean energy, as well as increasinges students'’ social engagement. The results of implementation implementing the project assert show that the solar village projectit was widely accepted by students, parents and teachers. The threese different groups are all in support of such projects, because of they have great significant educational impact, a positive and its effect in increasing the students’ moralon student morale, and in promoting theirthey promote both thinking and creativity. Socially, the such projects offers everyone the opportunity to participate in the activity, to become acquainted with issues relevant to our shared environment, and to have a positive effect on our daily life. From a learning aspectperspective, it increasessuch projects increase the students’students’ knowledge about of our their surroundings, especially their knowledge about the our dependence on the sun as a source of clean energy in future.



Incorporating Sustainability by Teaching the “"Microscale Chemistry Home Experimentation”" Project

Environmental protection is an important issue in chemical education. Maintaining a pollution- free environment and handling chemical wastes responsibly are subjects which are of increasing concern to educators, universities and school systems. The best way to alleviate this concern is to eliminate chemical wastes at the source, by using pollution prevention in schools and teaching environmental responsibility,. As well as encouraginge safety in the laboratory, this approach save can save money and also help to ensure that schools meet their legal requirements (Skinner, 1988; Zhou et al., 2005; Ibanez et al., 2008).
With Due to increased concern about the problems of environmental pollution, as well asalongside rising laboratory costs, the strategiesy in for teaching and /learning chemistry through laboratory work now requires certain modifications. One possible solution is to change switch from using the traditional, large-scale and metal ware equipment to using the non-traditional microscale plastic or glass equipment (Singh, Szafran & Pikeet al., 1999; Zhou et al., 2005). 
The micro- science system is a good solution to this the above problem for the reasons that , because the equipment is less costly and easy to use. An important consequence, especially for chemistry, is that chemicals are used in much smaller quantities, thereby saving consumables costs and greatly reducing hazards and environmental impact (Bradley, 2000; Kalogirou & and Nicas, 2010). 
A Microscale Chemistry Experiments (MCE) is an approach to conducting practical chemistry practical that can help overcome increased concerns about environmental pollution problems, as well as rising laboratory costs. An It MCE is accomplished by using miniature lab ware and significantly reduced amounts of chemicals.  Microchemistry is an innovative approach and an effective teaching tool. Microscale experiments can contribute by providing a quality chemical education with via an environmentally safe approach (Singh, Szafran & Pikeet al., 1999; Zhou et al., 2005; Hugerat & and Schwarz, 2008).
At school level, an MCE means working practically working with substances in the a volume range of between 5 and 0.05 mL (1 drop). It offers a safer way to perform chemical experiments, by using smaller quantities of chemicals. These haveThis has the advantages of reducing costs, reducing safety hazards, and allowing many experiments to be done more quickly, both in and outside of the laboratory (Singh, Szafran & Pikeet al., 1999; Zhou et al., 2005; Hugerat & and Schwarz, 2008).
 .  
Microscale experiments are supposed to diffuse problems of lessen the problem of pollution pollutant disposal. Similar to the replacement of traditional laboratory equipment, the used substances can also be replaced with equivalents. Experiments with can instead use food, detergents, household chemicals or solids taken from the kitchen and garage complete the techniques mentioned above. These substances cannot onlycan easily be purchased in supermarkets, home improvement stores or pharmacies, for a lower cost, but alsoand dealing with and transporting them is less regimented. In addition, the handling of these resources is more motivating, since the students are working with substances that already play a role in their lives (Jorge et al., 2008).
Building a miniaturized research microscale laboratory at the school gives provides an active learning environment for all students during the year, as well as and attractsattracting the community.  This, in turn, encourages the teachers to actually build a long-term miniature laboratory in the school in the future (Bradly, 2000).  
The Aadvantages of incorporateing microscale chemistry into the experimental hands-on teaching laboratories, with students within the classroom, include:
1. The microchemistry system isFinding a solution to the problem of environmental pollution, for the reasons that because the microscale equipment is disposable, less costly, and easy to use. 
1. Students are encouraged to experiment and develop their own electrolysis experience. Laboratory activities can be done quickly, even at home.
1. Micro-scale: sSaves time and Save money.
2. Saves time: :  Leaves more opportunitiesby leaving more opportunity for conversation, reflection and evaluation when while protecting the environment by using smaller amounts of chemicals: fewer chemicals, less waste (less is more!).	Comment by Rebecca Blunden: Please consider if you really need this phrase, since it doesn’t follow-on naturally from ‘saving time’.
2. Saves money: by replacing special laboratory materials with cheaper, disposable ones materials that can be used in the daily life replace special laboratory materials

Many methods for the volumetric water analysis have been developed since the German chemist, A. W. von Hofmann (1803 – 1892), constructed his apparatus for the electrolysis of water.  End At the end of the nineties, MCE appliances for the electrolysis of brine were introduced by Hugerat (2008, 2009, 2010, 2013), and  into  in- and pre-service teachers used were starting to use disposable plastic pipettes, needles, pencil leads, and neutral electrolytes to design different types of microscale Hofmann Apparatus. Hugerat et al. (2010) made gGalvanic and eElectrolytic Ccells from pieces of disposable materials such as, a cCola can, pencil leads, 1-mL blisters and 2-mL injection bottles. Hugerat et al. (2013) introduced into schools, a small and cheap plastic container, with a 2-mL plastic pipette pierced by two hypodermic needles, and a 9- Volt battery, with which enough oxyhydrogen gas can be made (and transferred into a well) for to make a safe explosion, every one minute.	Comment by Rebecca Blunden: Do you mean “…the 1990s…”?	Comment by Rebecca Blunden: I am not sure I have completely understood your meaning here. Please do double check my suggestions, and I hope they make sense.

Working Program 

The First Step: 
The teacher asksed the students to collect the following materials: a sSyringe, a smallest-size hypodermic needle, sSoft drink cans, blisters, Tetra Paks, dropper bottles, and a drinking straws (or a spatula), most of which can be can be found in most households. 
Sterile syringes are might be obtained in pharmacies,; a nurse may might collect empty vials, or 5ml injections bottles (Liquemin Roche), and 1-2 plastic pipettes (Fig..see Figure 5) may be collected by the students with help from their parents or the teachers.  	Comment by Rebecca Blunden: Just to check – was this communicated to the students in class, along with their instructions from the teacher to collect the other materials?
The reason I ask is that this is not clear at the moment. It seems as though this might be describing advice that the teacher gave to the students, but as this is not currently stated, I cannot be sure.	Comment by Rebecca Blunden: Please refer to my comment on the next page
Many sources of of the chemicals you may findcan also be found in the household, such as, packing soda, sodium sulfate, table salt, and red cabbage.
[image: macroMicro2]	Comment by Rebecca Blunden: I have added a Figure no. to your caption.
This would be “Figure 5”, so I have numbered all following figures to include this: “Figure 6, 7, etc.” Please ask me about this, if you would like to.
Figure 5. These materialsMicroscale materials can be collected from home, clinics, the family doctor family, and or a hospital.

The Second Step: 
The teacher asks the students to cleanse the materials, to keep away avoid the dangers of infectiousn, or any other risk and it is important that theassociated with materials be that are not properly sterilized. Under the teacher supervision of these teachers, these materials are put intoplace in boiling water for a few minutes, to undergo a perfect sterilization process. The teacher explains to students that materials should not be used without first performing cleaning and sterilization. Once everything is ready, the teacher will telltells the students that these tools will be used with usby them as a tools for performing various labs.

The Third Step: 
The teacher bring hands out worksheets to the students about disposable materials, sustainability, and the dangers of plastic pollution of the plastic tofor the Eearth and the water- cycle if we simply throw it away threw itwithout thinking. The students should are asked to work in groups and  to discuss these issues and how this they relate d to their lifeown lives. 
With the guide guidance of the teacher, the students will suggest to building their laboratory from these disposable materials. The teacher will then asks the students to suggest any experiments where for which they can use these disposable materials.

The Fourth Step: 
The students,  with the guide of theguidance from their teacher, will build the conventional "“Hofmann apparatus”" (macroscale) and the alternative “"Hofmann apparatus”" (microscale) using disposable materials, as follows: 
· The “Hofmann Apparatus for Decomposition of Water” – introduced by the German chemist, A. W. von Hofmann (1813 – 1892) – is still worldwide present worldwide, in schools and universities. The apparatus is comprised of: tTwo tubes (connected with by a third one), which are supplied with platinum electrodes and powered by DC. Water mixed with sulfuric acid as electrolyte is decomposed, leaving hydrogen and oxygen in a volume ratio of two to one2:1. 
· A first step to modifyin modifying the the "Hofmann" apparatus was done by replacingto replace the electrodes by with paper clips and the electrolyte by with sodium sulfate solution, mixed with red cabbage juice. 
· A "Hofmann apparatus" for mMicroscale hHome eExperimentation consists of a small honey package, pierced by two hypodermic needles. The needlesy were have been extracted from an iInsulin syringe. The electrolyte is still again sodium sulfate solution, mixed with red cabbage juice. The electrodes (or paper clips) are connected with to a 9-Volt rechargeable battery. Two 5-ml injections bottles (Liquemin Roche) full of electrolyte are placed on the electrodes, upsidewards -down. 
· In working groups, the students will discuss the results and concludingmake conclusions the results.
[image: 157-hoff]     [image: LiquHofm4a-200]         [image: WasserAnSynt3-k]
Figure 6g….:. in the right tTraditional glass Hofmann apparatus,  (200 ml (left)), in the middle micro scale Hofmann apparatus,  (10 ml,) from disposable materials (middle and right), designed by Hugerat et al. (2010, 2013).



The Fourth Fifth Step: 
The teacher will askasks the students to be more creative and think about different household materials than which they could use in for this experiment, to build their own "Hofmann Apparatus". Alternatively, the teacher ask, how might they use this the same materials that the collect into set up another chemical process?.

The Fifth Step: 
Conclusion: Microscale Chemistry Experimentation can supplement, and sometimes sometimes replace, demonstration experiments in schools, colleges and universities, or even at home. Methodological and didactic ones methods may be supplemented with these economic and ecological advantages of MCE, including the following with packages: 
· Experimenting is no longer restricted to the limited timescales allowed in the school. 
· Each student can do perform his/her own experiment, as materials are simple and cheap. 
· Home experimentation with using small quantities can even be done outdoors:. 
· Students (when assisted and supervised by teachers) can quickly acquire basic skills and an understanding of sustainabileity understanding already (assisted and supervised by teachers). 
The presented simple and familiar apparatus should make these experiments available safely for safe use in chemistry classes available at all levels in chemistry classes. Students that have conducted the aforementioned described experiments with alternative Hoffmann apparatus have shown excitement and found the lessons fun, especially when visually observing electrolysis visually occurring electrolysis. We believe that this approach; on one hand,  this not only motivates the students to be more creative in designing new apparatuses in for the teaching and learning of chemistry, and it also encouragesing the studentsthem to be learn in a more active waylearning that is more active and creative in their classes and on the other hand, raises their awareness of sustainability, and prevents contamination of the environment from using by using non-polluting household and disposable  materials.

The Micro scale Ssolvated eElectron Uusing Ddisposable Mmaterials 

The existence of solvated electrons was speculated long ago. The earliest known example of an established electron excess in a liquid is alkali metals, that which produce stable blue solutions owing to solvated electrons in liquid NH3 (i.e., ammoniated electrons). 


[image: ]	Comment by Rebecca Blunden: May I suggest that you provide a caption for this, “Figure 7”? As per my comments, above. Please ask me about this, if you would like to.


Here, we present a simple experiment is presented to producewhich produces solvated electrons using materials commonly available in undergraduate laboratories (, such as, lithium metal  from a small battery and or computer-cleaning fluid), without the dangers associated with the use of solid Na or K metals (i.e., vigorous reactions or explosions), and in a reasonably safe manner. The production of liquid ammonia and the use of a simple and inexpensive source for of a metal alkali are also interesting from an educational standpoint (Ibanez et al., 2011).


Summary:  Microscale experiments are supposed to diffuse avoid the problems of pollution disposal. Furthermore, they are also supposed to reduce the potential risks in handling substances, because much smaller amounts of chemicals are used in these experiments.  Microscale chemistry is a laboratory-based, environmentally safe, pollution-prevention approach that is accomplished by using miniature glassware and significantly reduced amounts of chemicals. 

Conclusion:
Performing the “Green Scientific Stories”, “Solar Village” and “Microscale” projects; "Green scientific stories", "Solar village" and "Microscale" to incorporate sustainability using the PBL, raises awareness of sustainability and, clean energy, and increases students' engagement. It also strengthens three other aspects for students: the scientific-environmental aspect, the social aspect, and the educational aspect.It also strengthens three aspects: the environmental-science aspect, the social aspect, and the educational aspect in students. 
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