Literature Review: 
	During the research process I found several articles that were related to my topic of interest. The articles that I found ranged from new ways to teach the phases of the moon and the related information that goes along with that to the origins of 
where the phases of the moon began to how it is taught in certain school curriculums. Some articles also talk about common misconceptions among students and ways that educators can work to correct these misconceptions. 
	The first article that I selected to use in my action research was The Moon’s Phases and the Self Shadow by Timothy Young and Mark Guy. This article discusses a new teaching strategy to use when teaching students about the phases of the moon. The overall purpose of the article is to help students understand “the phases of the moon and help them understand the distinction between that shadows that cause eclipses and the shadows that relate to the phases of the moon” (Young & Guy, 2008).
	The article begins by discussing the variations of shadows. The type of shadow that this article is focused around is the self-shadow. The self-shadow is defined as “a shadow on the object blocking the light. It forms on the opposite side of the light source”. This is how the phases of the moon come about, through a variation of a self-shadow. When applying the concept of self-shadow to the moon, you must realize that the moon receives its light form the Sun, which is the largest star in the sky. The Earth also receives light from the Sun. Thus, a shadow is formed. In order to understand the phases of the moon, it is important that we understand the important role of the Sun (Young & Guy, 2008).  
	I really liked this article because it was both informative, as well as provided great examples, charts, worksheets, and activities based around the phases of the moon. In Figure 2 of the article it shows an example of a worksheet where you must match the picture of the phase of the moon to the description that matches that phase. I thought it was a great tool to use as an assessment. The article discusses eight different phases of the moon, however, in my teaching experience at the second grade level I only discussed four (Young & Guy, 2008).
	The article also gives ideas for two different activities. The first activity is similar to one that I have done myself. The activity is called “Glow Moon Model”. A brief summary of the activity is using a Styrofoam ball which is half painted with glow paint. You have the students sit in a darkened room. You can demonstrate the orbit of the moon by having students move around the room in a counterclockwise formation. The students will be able to see all the phases of the moon. I did this experiment with a flashlight instead of glow paint. Once students have experienced the different phases of the moon the teacher must explain that the “glowing part of the sphere is the reflected sunlight and the part that is dark is the self-shadow” (Young & Guy, 2008). 
	The second activity that is discussed in this article is “Moon Ring”. The objective of this activity is “students will understand that the Moon phases occur only from the Earth’s perspective”. I like this activity because it is one that I have never used before and I feel helps demonstrate an important concept, as defined in the objective. For this activity the teacher must paint half of eight balls black. The teacher then must place the eight balls in a ring on a table, with the white side facing all the same way. The teacher must explain that the Sun is shining in from the direction in which the white side is turned. The article gives a setup diagram to follow. Once you go through the entire setup students will be able to see all the phases of the moon from inside the ring, thus showing the students the perspective from Earth (Young & Guy, 2008).
	This article was useful because it explained a “new” way of teaching the phases of the moon though the concept of self-shadow. It gave specific examples of what self-shadow is and how it can be appropriately used in the classroom. The article discussed how to incorporate this method into the classroom and how to connect it to the standards. 

	The second article that I chose to discuss in this research is designed around some of the misconceptions of students about 
the phases of the moon and the solar system. The article also discusses a “conceptual change teaching approach”. The article is entitled Teaching for Conceptual Change in Space Science by Eric Brunsell and Jason Marcks (Brunsell & Marcks, 2007).
	The article first talks about a survey that the authors gave to students to gain a better understanding of what the students knew about the phases of the moon, the Sun, and the Earth and how the three are related. The duo surveyed sixth, eighth, and tenth-eleventh grade students to find out how much they knew about the topic. They asked the students a series of three questions about the phases of the moon. 
	The article goes on to discuss the world of science misconceptions for students and how the phases of the moon is an area where many misconceptions are found. The article states that “one goal of science education is to move students’ naïve understandings of the world toward those that are more scientific”. In order for this to be done the teacher must create cognitive dissonance for the student. The article then goes into talking about what conceptual-change teaching is and how it can be taught. Conceptual-change teaching can be used to “help students understand many topics in space science”. The article gives an example of how to demonstrate the phases of the moon using your head, a ball, and a flashlight, similar to the 
activity described in the article The Moon’s Phases and Self Shadow.  The article is not as detailed as the first about self-shadow but it does explains that “a conceptual change-based science approach encourages students to identify and commit to their ideas, become dissatisfied with those ideas, and then introduces a more scientific explanation” (Brunsell & Marcks, 2007). 

	The third article that I used in my research on teaching the phases of the moon was entitled The Moon Project by Kathy Cabe Trundle, Sandra Willmore, and Walter S. Smith. This article describes a unique project that teachers from all over the world came together in order to teach students’ about the phases of the moon. Teachers from Alaska, Australia, Qatar, Indiana, and Ohio came together via the internet to help their students gain a better understanding of what the phases of the moon are and how they occur. This particular article describes how the project unfolded for a group of students in Ohio. 
	The article describes, in great detail, the process of the MOON (More Observations of Nature) Project. The project began with one of the most important scientific processes, the process of observation. The students made observations of the moon on a daily basis for a two month period. The students shared the 
gathered data each week with the class, as well as the other classes around the world that were involved in the project through the use of the internet. This was great because the students were able to compare and contrast their findings. Throughout this process students were expected to keep track of all their data, findings, and opinions. This was a great way to incorporate literacy into the science classroom. The students also participated in modeling activities throughout the process. The teacher’s introduced terminology related to the moon and the phases of the moon throughout the process at the appropriate times in order to encourage a stronger understanding of the phases and the overall process. Once all of this information was given to the students, the students wrote “their understandings of the causes of the Moon phases based on their data and the modeling activity” (Trundle, Willmore, & Smith, 2006).
	I really found this article beneficial because it provided a step-by-step, detailed explanation of the process. It incorporated an example of a worksheet that the students used to record their daily observations. The article also included samples of the student’s writings. The whole idea of the Moon Project was great because not only did it give students a hands-on approach to learning about the phases of the moon, it also opened the door for cultural education and technology education, 
along with incorporating ELA. Students were able to connect with other students across the world and realize that they are learning and viewing the exact same thing. This is exciting for not only the students but also the teachers. This project is something that I would definitely be interested in becoming involved with in my own classroom. I thought that the process was great because it helped students practice many skills that are important to science education and allowed them to come up with their own ideas and conclusions.

	In the article Does the man in the moon ever sleep? An analysis of student answers about simple astronomical events: a
case study by Jane Dove, the discussion is focused on the many misconception that are made by students in science, specifically with the moon and other space related concepts. This article talks about the difficulty that not only students but often times adults as well, have when trying to explain “simple astronomical events”. The evidence in the article comes from a study of ninety-eight twelve year old students (Dove, 2002). 
	The science concepts that were focused on for this study include misconceptions on day and night, the dark side of the Moon and the period in Earth days from sunrise to sunrise on the Moon, and star movements. From the research done in this article more than half the students were able to correctly explain the concepts of day and night and star movement, almost half the students, 46%, were able to correctly explain the dark side of the moon, explaining that “we always see the same face of the Moon because it rotates on its axis in the same time that it
takes to orbit the Earth”, and that only 39% of students were able to correctly explain period in Earth days from sunrise to sunrise on the Moon. Students answers ranged from twelve hours to 365 days in relation to this concept (Dove, 2002). 
	The article goes on to suggest ways of improving student learning and defying misconceptions about these science concepts. First the author suggests that “teachers need accurate, detailed knowledge of their subject and an understanding of how best to represent the concepts in the
Classroom” (Dove, 2002). In order for the students to have a full understanding, first the teacher must. Students often develop misconceptions because the content is not delivered in a clear and concise way. As educators, it is our responsibility to accurately and clearly deliver the material. 
	The author also states that one of the reasons that students may have so many misconceptions about the Moon and other outer-space related topics is due to the vocabulary surrounding the concepts. Educators must make sure that before they can teach these concepts that the students have a clear understanding of the terms that are being used. According to the author, some terms surrounding these concepts can be misleading. An example the author gives is surrounding the phrasing “new Moon”. “The term ‘new Moon’ to an observer on Earth really means ‘no Moon’ because it cannot be seen from here” (Dove, 2002). Teachers must keep in mind their audience and that our students are still very literal at this age. Encouraging practicing terminology surrounding the unit both in and outside of the classroom will deepen student’s comprehension of the topic at hand. This is true for not only this unit but for all content areas. 
	This article is very helpful in showing the common misconceptions that students have when discussing the Moon. This article broke down the student’s answers into percentages, giving the correct answer along with the most common answers that were given by the students. The author gave an explanation to why the students, most likely, answered the way they did and how to correct these misconceptions. The article also includes some pictures to help give a better understanding to the concepts discussed in the research article. From this article it is easy to see what common student misconceptions are and ways in which educators can correct these misconceptions about astronomy as well as alternative ways to improve student understanding in the future. 

	In another article entitled Moon Phase as a Context for Teaching Scale Factor by Ann Wallace, Daniel Dickerson, and Sara Hopkins, misconceptions related to the Moon and astronomy are also discussed. For this article the misconception that the authors focus on is the misconception students have about the size of the Moon, the Sun, and the Earth as well as their distances from one another. The article is focused around an integrated math and science middle-school classroom with a lesson focusing on both discipline areas. 
	The main idea of the article is to discuss a lesson plan that was created focused around the previously mentioned misconceptions, which the authors credit textbooks as a main source of misleading students about size and correlation of distance among the Moon, Sun, and Earth. The lesson is created around the idea of the students gaining an understanding of proper scale, a skill used in both mathematics and science. As the learning cycle is created student’s become more interested in the topic and the lesson is expanded into discussions related to Moon, moon phases, and lunar and solar eclipses.  
	The teachers begin their lesson by finding out what students already know. They gather this data by giving the students blank pieces of paper and asking them to “draw the Sun, Earth, and Moon in the correct positions to represent when a full moon is visible” (Wallace, Dickenson, & Hopkins, 2007). In the instruction for this activity the teacher did not mention the term scale in order to see if the students could place the Sun, Moon, and Earth in the correct positions and also to see if students would include scale on their own. Through this assessment the teacher was able to determine that some students, an exact percentage was not given in the article, could place the Sun, Moon, and Earth in the correct order, however, none of the students incorporated scale into their drawings. 
	The next step to this lesson was to have students draw “the light as it emerged from the Sun and reflected off the Moon to demonstrate a full Moon” (Wallace, Dickenson, & Hopkins, 2007). The teacher also included in her instruction to the students that they should use rays to show this. Through observation the teacher saw that students were beginning to realize that this was not as easy as it sounded. The students began to ask questions about why this wasn’t working like they had initially planned and how to correctly do what the teacher was asking of them. The article includes some student work to show the thinking process which they went through during this instruction. Now it is time for the teacher to introduce and teach about scale. After the teacher adds this bit to her instruction it allows students to change their way of thinking about the initial question and are able to refine their drawings and make connections. 
	As the lesson continues, more and more math concepts are included such as circumference and diameter. Students begin to ask more questions and make connections through this lesson. This lesson is a great example of the hands-on approach. It is also a great example of integrating two content areas, in this case math and science. 
	Although this lesson was done at a middle school level, parts of the lesson can be modified to meet a lower grade level and to help students at these grade levels grasp the importance between the size and distance between the Sun, the Earth, and the Moon and how size and distance impact moon phases. This article is important and useful for this topic because it discusses, once again, how common student misconceptions about this topic are. Through research teachers can find many unique lessons and approaches to correcting these misconceptions and properly teaching about the Moon, the Earth, and the Sun. 
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