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Abstract

 This project will begin by presenting research about the effectiveness of using children’s literature in science instruction.  This research will be used to develop a unit plan for 6th grade earth and space science which integrates literature into the science curriculum, while following the topics and concepts outlined in the Tennessee State Standards. A selection of lesson plans from the unit will be presented to demonstrate the incorporation of literature.  These lesson plans will also demonstrate the application of reflection concerning learners and learning, the learning environment, curriculum and instructional strategies, and assessment.

This project will address learners and learning by providing literature as a means to engage students and enhance inquiry science. Science fiction, informational texts, and mythology selections will be used to stimulate inquiry, to activate background knowledge, to help students build connections to the material, and to broaden understanding of concepts. The learning environment will promote science literacy through the use of science reading centers and additions to the class library through a suggested list of supplemental books.  The grouping of students and provision of opportunities for creative response and student choice will also be considered. Curriculum and instructional strategies will include read-alouds, silent reading, discussion, and other literature processes. Assessment will include teacher observations, creative projects, research assignments, and presentations.   Through the consideration of the research and applications presented in this project, teachers can consider how literature can promote student learning in science and explore various means of integrating literature into the science curriculum. 
Children’s Literature in Science Instruction:

The Use of Children’s Literature in 6th Grade Science

Review of Literature


In an era of growing concern about the acquisition of basic skills such as reading, areas of the curriculum such as science are receiving less focus.  By integrating children’s literature into the science program, teachers can support the learning of science and embed opportunities for literacy within the science curriculum.  The use of literature as a means to support and contextualize scientific concepts can increase accessibility and understanding of science for students.  In this project, I will present research-based conclusions of how literature can support student learning of science, relevant theories on the use of fiction and non-fiction, and considerations teachers must keep in mind when determining the quality and value of literature selections.  I will then apply this research to the development of a unit plan incorporating various forms of children’s literature for Sixth Grade Earth and Space Science as outlined in the Tennessee State Standards. 
 I have chosen to focus on middle school science because, according to a study by Loucks-Horsley et al (as cited in Royce & Wiley, 1996, p. 18) “…middle school teachers trained as elementary teachers simply do not feel comfortable teaching science and perceive it as being difficult to teach”   due to the scarcity of science courses generally included in the preservice elementary teaching curriculum. Because teachers generally receive more training in language arts and reading, Royce & Wiley (1996) suggest that the use of literature in science instruction provides those teachers with pathways by which they can utilize their pedagogical strengths to make content meaningful for students.    Students, likewise, may not have experienced a relevant and systematic approach to science in the primary grades (Martin, Sexton, & Franklin, 2005a), but have certainly practiced a variety of reading strategies and literacy activities due to emphasis on literacy in the curriculum.  Through the incorporation of literature, students are able to use strategies with which they are comfortable to approach what is generally perceived to be a difficult and unfamiliar subject (Cobb, V. 1991).  Children’s literature is usually written from a point of view which anticipates their perspective and thinking.  Literature can provide foundational or supplemental knowledge which students can build upon as they encounter new concepts.  Literature can also humanize science and demonstrate the interconnectedness of science in everyday life, not as something which happens in textbooks or classrooms. (Lauber 1991; Rutherford, 1991). As Janke and Norton (as cited in Royce & Wiley, 1996, p. 18), further note, “Trade books can introduce the student to the scientific method, transmit knowledge about the world, and give students the chance to experience the excitement of discovery” .
I chose sixth grade earth and space science as the basis of my example unit because the content standard seems to “… [open] up a way of thinking critically that would include not only the teaching of information but an emphasis on student inquiry, with all areas of the curriculum relating as needed to support students in creating meaning (Kaser, 2001, p. 349).  During this grade the primary earth science focus is on earth and its place in the universe, which encompasses the formation of the earth and solar system, the various planets and other bodies which compose the solar system, stars and other components of the universe, and space exploration.  There are a wide variety of children’s literature resources which address these concepts encompassing various genres ranging from mythology, biography, science fiction, and informational texts. 
Children’s Literature as a Support to Inquiry Science


There are a number of ways in which the use of literature can support the teaching of inquiry science.  The teaching of science as inquiry is based on a constructivist approach, in which teachers facilitate the ability of students to explore and build their own understanding of concepts and processes (Martin, Sexton, & Franklin, 2005 b).  Literature can serve as a catalyst for the design of driving questions, as students use their imagination to compare the events and concepts presented in the literature to their knowledge to date.  As Kaser (2001) states, “…the literature suggested new topics of study or extensions to ideas that may or may not have been included in the original list of questions but that were of interest to the students when they considered the relative probability of events in science fiction books.”(p. 355).  Connections can be built between situations and descriptions encountered in the literature and observations made by the students. Science also builds upon the reader’s background knowledge as the student interacts with the author’s knowledge, his or her purpose, and the text itself (Butzow, & Butzow, 1989). Through the process of dialogue and discussion central to the understanding and comprehension of literature, students can begin to examine critically the scientific concepts they encounter in the text.   Kaser (2001) describes what took place in her classroom: “…literature became the catalyst for the kind of dialogue that is essential to critical thinking and problem solving.  It was through the discussion surrounding these books and experiences that the idea(s)…became less remote (p. 351). When learners are faced with new ideas they “search their memories for principles or generalizations that might apply to the new event” (Goodman, Smith, Meridith, & Goodman, 1976, p. 340, as cited in Kaser, 2001, p. 350 ).   They can also begin to explore novel and unfamiliar ways of thinking about what may be perceived as familiar through dramatic situations, expressive language, illustrations, and varied points of view. As students think about what they have been reading, they are led to inquire about topics and explore possible explanations or scenarios based on the story.  The use of literature makes it possible for that wonder and discovery process to occur outside of the set classroom science instruction time (Cerullo, 1997).  The process of the work of science and its applications can be modeled for students as well through the characters, voice, and biographical accounts found in the literature.  Students can gain a sense of what science is and what scientists do. Cerullo (1997) explains “Science literature—informational books, biographies, and even fiction—provides role models for students and lets them imagine themselves in the role of scientist, explorer, and discoverer” (p. 5).

Literature as improving attitudes about science

Due to prevailing methods of teaching elementary science, students often perceive science as the accumulation of facts and vocabulary to be memorized.  Students are assigned readings from the text and answer questions based on these readings.  Time and materials are often in short supply for hands-on experiences. Furthermore, with the increasing amounts of time being allocated to reading and mathematics, less time is available for science instruction, thereby minimizing opportunities for connections to other areas of the curriculum.  Students in these learning situations describe science as “boring” (Fleener & Bucher, 2003/2004), perceive it to be hard, and of little value or use in everyday life (Martin, Sexton, & Franklin, 2005a).

The addition of children’s literature to the science curriculum provides pathways by which emotional connections may be made by students to the content.  The building of a personal connection can lead students to seek out more depth and understanding of the content beyond the facts provided in class (Fleener & Bucher, 2003/2004).  Through story, prose, and illustrations, science concepts can be brought to life.  Students can experience scientific thinking through a multitude of viewpoints, enabling them to imagine the applicability of concepts in a variety of situations.  Science is humanized through the stories of individuals and the examination of situations in which scientific thinking plays a key role.  Literature can provide examples of “…the knowledge and constructs of science within cultural and historical perspectives.” (Kaser, 2001, p.353).  Through literature, science can be portrayed as an enjoyable and worthwhile endeavor, available to the common person.  
Royce & Wiley (1996) suggest that negative teacher attitudes about science instruction also influence the attitudes of students.  The addition of children’s literature to the curriculum allows teachers to bridge their perceived lack of preparation to teach science with an approach based on reading and language arts (Royce & Wiley, 1996).
Relatedness of reading strategies and science processes 
There are a variety of strategies used when reading literature that correlate to processes necessary for working scientifically.  As they read, students use context clues, illustrations, and their overall understanding of the text to make predictions, and then verify their predictions through continued reading.  This compares to the making of a hypothesis in science, in which students use their background knowledge and observations to propose a probable outcome of testable events. Literature can also stimulate this process by presenting information and situations which lead to questions (Kaser, 2001). 
Early in reading instruction, students are guided to use graphic organizers to note and chart text structures such as sequencing, compare/contrast, cause and effect, and problem/solution (Tompkins, 2006).  Butzow and Butzow (1989) also describe these as effective and necessary skills in science.   Sequencing is important when noting observed processes.  Scientists have to be able to compare and contrast their observations in order to classify what they are studying.  Being able to determine the cause and effect of procedures and processes allows for more accurate measurement of results and more precise interpretations of findings.  Identifying the problem and the likely solution is necessary in science for the development of a hypothesis and the testing of variables which can affect the outcome. These skills also give students tools to examine the content of scientifically based reading.  
Integrating literature into the science curriculum allows students to fully utilize analytical tools they have acquired as part of their literacy instruction in their examination of scientific concepts (Fleener & Bucher, 2003/2004). The interrelatedness of reading strategies and scientific processes serves as a demonstration of interconnectedness of science in everyday life.  

Fiction
The use of fiction in science instruction can serve as an accessible and engaging entryway to the introduction of new concepts.  Students have a familiarity with the configuration of stories, having been exposed to narrative from an early age.  When students are able to connect to characters and situations, they are provided with a foundation through which they can approach and examine the scientific principles embedded in the story (Fleener & Bucher, 2003/2004).  Students can also experience science concepts from a variety of perspectives, such as how it feels to change from a caterpillar or a raindrop’s journey to the ocean (Manning, & Manning, 1995).  Through fiction, students can interact with concepts in an imaginative and creative way, which can stimulate the questioning process necessary to begin scientific investigation and inquiry (Kaser, 2001). 
Particular emphasis must be given to the genre of science fiction.  Through science fiction, authors present possibilities which could be supported within the existing known scientific laws and processes.   Students can examine the scientific thinking of the time of the writing, and ponder the potential for the events described in the story.  They can also experience how science permeates many aspects of life, for, as Huck, Hepler & Hickman (as cited in Kaser, 2001, p.354) describes, “…science fiction speaks to the interaction of science on every aspect of society:  social organization, political conflict, family ties, education, and leisure activities.”
Nonfiction
Nonfiction science literature for children can also play a vital role in the science curriculum.  Informational texts which are written to encompass a child’s perspective are able to anticipate and address the questions and misconceptions of children. Furthermore, nonfiction trade books provide a preview of the vocabulary and language used in science, which enables students to better comprehend the textbook and other scientific writings (Moore-Hart, Liggit, & Daisey, 2004)  The narrowed focus of these nonfiction children’s books allow investigation of a concept in more depth than usually encountered in the textbook, thereby increasing understanding of concepts (Pappas, 2006). Alternatively, these trade books can serve as an introduction to complex concepts by presenting basic facts and information, building background knowledge for students.  Students are able to use these books to gather information. These processes are greatly assisted by the illustrations and photographs contained in such books (Pappas, 2006).  Pappas goes on to explain that “the use of information books enables children to go back and forth in their explorations between instances of the here-and-now and abstractions of general concepts and processes.  That is, the books provide ongoing sources for scientific theories and concepts and ways for expressing them, (2006, p. 226). Biographies of scientists present the thinking and motivations of scientists as they go about their work, enabling students to understand what scientific work consists of, and perhaps inspire them to further scientific inquiry (Fleener & Bucher, 2003/2004).
Questions and Implications for the Profession

One of the primary concerns in using literature in science instruction is determining which literature to use, and the components of quality literature.  For teachers who are not particularly comfortable with their science knowledge or the training they received to teach science, this may seem a daunting task.   Teachers may feel inadequate to evaluate the accuracy of the information or illustrations.  Literature which is not factually correct in its entirety may introduce and solidify misconceptions by children.  Furthermore, what facts there are may not be presented well or may be difficult to distinguish from fiction.  Many children’s fiction stories have anthropomorphic components—does that negate the value of the story scientifically?


Fleener & Bucher (2003/2004) have developed the following set of guidelines for the evaluation of literature being considered for integration into the science curriculum:

1.  The science concepts in the text should be recognizable and valid

2.  The book should promote a positive attitude toward science

3.  The text should encourage scientific thinking and stimulate the reader’s curiosity
4.  The details should keep the reader’s interest

5.  The illustrations should be accurate and detailed

6.  The book should avoid oversimplifying scientific content and avoid presenting inaccurate information

7.  The difference between fact, opinion, theory, and fiction should be apparent

8.  If fictionalized anthropomorphic stories are used, they should be as realistic as possible and present a non-romanticized look at science

9.  The book should encourage students to think, posing questions and including activities that require recall, analysis, and synthesis (many mystery stories contain these elements)

Teachers can also reference the National Science Teacher’s Association (NTSA) and the Children’s Book Council annual collaborative list of Outstanding Trade Books for Children, published in the March issue of Science and Children.  Other professional organizations such as the American Library Organization publish reviews of books (Fleener & Bucher, 2003/2004). Every teacher also has a resource in their own school—the librarian.  Librarians are generally trained to evaluate books, and can often give recommendations by subject.

Another issue, which is not unique to books of scientific content, is that some books reflect gender and cultural bias (Royce & Wiley, 1996). Teachers need to be aware of diversity when choosing which books to use.


However, it may be possible that errors and misrepresentation be turned into opportunities to extend learning.  Teachers can seize the opportunity to have students research, make observations and analyze the material.  This process can build the question and inquiring attitude necessary for science (Ford, D. J. 2004).  Seymour Simon, the award-winning author of science literature for children, believes, “Every new science book that is worthwhile will stretch the reader’s understanding and imagination in a variety of ways and nurture the sense of wonder that each child possesses (1991, p.59). 

Lesson Plans for 6th Grade Earth and Space Science


I have outlined a unit plan based on the Tennessee content strand for 6th grade earth and space science focusing on Earth and its place in the Universe.  Within this unit plan, I have developed plans for ten hours of instruction focusing on the incorporation of particular genres of children’s literature—mythology, informational nonfiction, science fiction, and biography.  The literature in the lesson plans is chosen purposefully to meet the various learning goals.  In these lesson plans, literature is used to engage students and stimulate inquiry and wonder.  Some of the literature is used to introduce or expand upon concepts, and build background knowledge.  Others lead to means of assessment of understanding of science concepts.  
Addressing the Four Professional Areas 
Learners and Learning

The integration of children’s literature into the science curriculum will enable students to build connections and background knowledge.  The study of space science can be somewhat abstract, and touches on topics such as the composition and movements of objects in space, which are not easily observable.  In the lesson plans which explore the characteristics of planets and the life cycle of stars, the literature selections will serve as a bridge into the understanding of the complexities and details of these subjects. 
Literature can also stimulate the creative thinking necessary to scientific inquiry.  Examination of the initial mythology selections in the introductory lesson and the lesson on stars will expose students to the types of questions and observations made by ancient peoples in various cultures, which can help them to generate questions of their own, as well as providing examples of easily observable phenomena such as constellations and the sun and moon which can guide the students to spend some time observing these things themselves, These student observations can also inspire wonder and inquiry.   Students can also build an emotional connection through the personification of the objects in our solar system inherent in such mythology (Fleener & Bucher, 2003/2004). 

The research project using trade books which cover planets and small bodies of the solar system will allow students to delve more deeply into this subject and go beyond the superficial treatment of this study in the textbook.  The exposure to more lengthy and detailed description of these phenomena gives the students more exposure to the vocabulary and language of space science (Moore-Hart, Liggit, & Daisey, 2004). Students will also be able to see many pictures of the planets, comets, meteors, and asteroids, enabling them to connect a visual image to the information they encounter.  
Biographies help students to relate to the notable figures in space science by allowing the students access into the lives of these people.  They can get to know more about their culture and the events in their early life which led to their pursuit of the line of inquiry they followed, rather that just their theories or discoveries (Kaser, 2001). Through the study of the work of scientists, students can gain insight into what the work of science really entails.
The science fiction selections allow students to examine what they have learned about space through new perspectives and imaginative situations (Kaser, 2001).
Learning Environment

In the lesson plans, there are a variety of strategies and groupings which contribute to a dynamic learning environment.  At the middle school level, time to interact with peer groups is very important to students, so I have included projects which allow students to work together in pairs or small group to exchange ideas and produce a common product. This practice also helps to build community and a shared purpose. I have also included several grand discussions in which students share responses to the literature and generate questions and analysis.  These discussions also serve the purpose of allowing the students’ ideas to be heard and valued. To meet the middle schoolers’ growing need for autonomy, I have embedded many opportunities for choice and creativity within the lessons.  Students can choose the mythology or notable figure which appeals to them, and can craft a response to it through artwork or writing.

The mythology and biography selections offer students the opportunity to explore a variety of cultures and thinking, which helps to create a climate of acceptance and celebration of diversity (Kaser, 2001). 


Inclusion of a center with additional trade books allows students to follow up on topics of interest and extends the process of discovery beyond the allotted science time—perhaps during DEAR or SSR (Royce & Wiley, 1996). Having materials and readings selected ahead of time will encourage the efficient use of time and make transitions smoother.
Curriculum and Instructional Strategies


In developing instructional strategies, I considered the framework of the standards and sought to incorporate curriculum materials and student activities which would help the students develop connections to the concepts and aid their comprehension.  I also wanted to present student with opportunities to practice various skills which would enable them to organize and process information.  

In the lessons incorporating mythology, students will be introduced to the objects in space they are to study.  The mythology allows the students entry into a complex and somewhat abstract unit in an engaging and less intimidating form.  The creation of illustrations sets a purpose for the readings.  Students are also able to begin to think about the proposed topics in an imaginative manner, stimulating curiosity and wonder.  I will begin the mythology sections and the life cycle of stars lesson by reading aloud to students to allow all reading levels access to the story and introduce concepts in context (Brassell, 2006; Manning, & Manning, 1995).

In the study of planets, comets, asteroids, and meteors, I have chosen to begin with the works of Seymour Simon.  Seymour Simon is a former teacher and acclaimed science author who has written over 200 books for children.  His books are known for their engaging style, accurate content, and stunning photography and illustrations.  He is the recipient of numerous awards for his contributions to children’s literature, and received the Lifetime Achievement Award for Excellence in Science Books from the American Association for the Advancement of Science in 2005 (Simon, 2008). I felt that by starting with his books, students would receive a firm foundation for their research.   With his rich illustrations, students are able to see photos of planets and small bodies of space enabling them to visualize their composition (Pappas, 2006) I chose to work with the students in guided reading groups with their chosen book to guide students through the process of gleaning pertinent information and organizing it as well as to monitor for understanding (Fredericks, 2003).

To develop the brochures for the planet study, and the data disks for the biography study, students need to be able to select and organize information as the brochures and data disks are very limited in space.  Students are able to choose the response of either drawing or writing on the data disk, which allows students to use their strengths and preferred methods of organizing information (Lindquist, 2002).  I have included the use of a variety of graphic organizers, such as the data disks, the storyboards, the sequencing chart, concept maps, and the initial KWL chart.  Graphic organizers help students organize concepts and visualize the relationships between ideas, and can also aid in comprehension and practice of skills to use when reading the textbook.  The use of graphic organizers encourages active participation in processing the material and concepts presented in the text. 

The culminating science fiction activity in which students form literature circles to search for text elements and analyze the science behind the story enables students to apply the science knowledge they have gained during the course of this unit (Kaser, 2001). The literature circle enables the students to share ideas, examine different perspectives, participate in discussion to help them generate ideas, and scaffold each other to access concepts they have learned (Fredericks, 2003; Manning, & Manning, 1995)
Assessment


Assessments for the proposed lessons incorporating literature encompass a variety of creative responses. Most of the proposed assessments are to demonstrate the initiation of an engaged response, the use or reading strategies and observation, and the building of foundational knowledge. The unit begins with KWL.  By sixth grade, students have some background knowledge of the solar system, which I need to assess in order to know which areas of the curriculum need more focus.  The revised KWL activity will bring forth questions sparked by the readings of the myths.  The illustrations of the myths will enable me to note the students’ comprehension of the natural phenomena the myth sought to explain.


Brochures and data disks are products which demonstrate the research skills of the students and necessitate that they process and organize the information they locate.  The solar system model is required to meet the standards of demonstrating knowledge of the major components of the solar system and their characteristics.  Students are able to choose the materials and format for these solar system representations:  drawings, 3 dimensional models, mobiles, and others of their own choosing.  Students are also able to choose a written or pictorial response on their data disks. (Fleener & Bucher, 2003/2004; Lindquist, 2002).

The student generated myths incorporate student observations, information from the planetarium visit, and information from the myths the students read.  To object is for students to apply what they know about stars and can observe about stars to the creation of their myth, recognizing the many of the myths are stories based on observable phenomena.  The sequence chart of the science fiction story enables students to demonstrate the skill of organizing information (Fleener & Bucher, 2003/2004; Royce & Wiley, 1996).).

To build connections to concepts, students need to under possible applications for those concepts.  The culminating activity of the analysis of the science fiction stories allows students to apply what they have learned about the composition and behavior of objects in the solar system, space exploration, and the history of the field.  This encourages students to think like scientists, and apply critical thinking skills (Kaser, 2001).
Unit Plan Outline

(colored areas indicate developed lesson plan)

	Week 1 
	1

Intro

Mythology of observable objects in the cosmos
	2

The solar system—the solar nebula and how it works


	3

Planetesimals to planets

Birth of a star


	4

Planetary motion and gravity

Kepler’s laws


	5

Sun-intro

Structure of the sun



	Week 2
	6

Energy and activity –sun


	7

Birth of the earth


	8

Earth’s atmosphere
	9

Oceans and continents
	10

Test

	Week 3


	11

Planets-intro

Solar System representation

 and brochures

	12

The inner planets

Solar System representation and brochures

	13

The outer planets

Solar System representation and brochures

	14

Other solar system bodies

Solar System representation and brochures

	15

Complete

Solar System representation and brochures 

	Week 4


	16

Presentations
	17

Our moon

Solar and lunar eclipse lab activities
	18

The moons of other planets


	19

Quiz on moons

Make and add moons to solar system models


	20

Planetarium trip

	Week 5 
	21

Native American star myths


	22

Native American star myths


	23

Color and composition of stars


	24

Classifying stars


	25

Distance and motion of stars

Activity



	Week 6 
	26

Life cycle of stars science fiction story
	27

Life cycle of stars


	28

Galaxies


	29

Formation and structure of the universe


	30

Test  



	Week  7


	31

Exploring space—intro

Biography research project
	32

Rocket science-past and present

Biography research project
	33

How rockets work

Biography research project
	34

Satellites


	35

Space probes



	Week 8


	36

Space probes
	37

Living and working in space

Science fiction analysis
	38

Living and working in space

Science fiction analysis
	39

Living and working in space

Science fiction analysis
	40

Test

Science fiction analysis

	
	
	
	
	
	


Mythology of observable objects in the cosmos—1.5 hr
	Name: Angela Gibson Runder
	Date: Days 1-2

	School:
	Grade/Subject: 6th grade science

	Content Standards for Learners
	Reading

1.07 Employ pre-reading strategies to facilitate comprehension

1.08 Use active comprehension strategies to derive meaning while reading and to check for understanding after reading. 

1.12 Experience and explore the elements of various literary and media genres. 

Science

6.7.1 Recognize the basic features of the universe.

· Differentiate among the components of the universe. 




	Standards-Based Instructional Goals

	Pre-Teaching

	What do you want students to learn?
	-ancient cultures around the world have developed origin myths to explain and describe the objects and phenomena in space
-science begins with observation and creative questioning. 

	
	How does this content build on what your students have already learned?
	Students should have some basic information about space from prior grades.  They are also studying ancient cultures in Social Studies this year.

	Assessment

	Pre-Teaching

	Describe how you have assessed your students’ prior knowledge and what you have learned about your students’ current understanding in relation to the instructional goals
	Students will be assessed through initial KWL activity

	
	Describe the evidence you will use to assess learning and explain why you believe this to be appropriate.
	-questions students develop about the objects and phenomena in space

-illustrations of myths

Exploring origin myths should help students develop questions based on questions raised by ancient peoples and their creative ways of answering these questions.  The illustrations will demonstrate their understanding of the myths.

	
	What student products and performances will provide evidence of desired understanding? By what criteria will student products and performances be evaluated?
	-revised KWL charts—evaluated for development of new or expanded questions

-discussion of observations which would have led to the development of these myths—evaluated for relevance to myths

-student illustrations of myths—evaluated for understanding of myth and originality




	General Plan for Instruction

	Pre-Teaching

	Describe the instructional strategies you will use for this lesson and how these strategies support your instructional goals and are appropriate for your students.
	Day 1

--KWL—phenomena of space and the solar system

--note that sky was observable to people since ancient time and they sought to explain the phenomena through myth

-elements of origin myths—where did these object come from?  What are they made of?  How did they get where they are?  Why do they behave the way they do?

-I will read The Star Bearer:  A Creation Myth from Ancient Egypt

-Grand discussion of what the myth is trying to explain, and observable  phenomena that corresponds to the myth

-Students will be divided into groups.  Each group will be assigned an object from space to explore myths about. Example:  sun, moon, stars, sky and atmosphere, earth
-Students will then get computers and visit the Windows to the Universe website to read myths- http://www.windows.ucar.edu/windows.html 

-each group will choose a myth and make an illustration of it

Day 2

-Each group will present their illustration and give a brief summary of the myth and what culture it originated from

-Students will revisit the KWL and add more questions

	
	Describe how you will group students for instruction and how this grouping will support your instructional goals and support student learning.
	Whole group for KWL, information about myths, reading of myth, and discussion

Small groups for Internet and illustration activity

Whole group will allow all students to access information and provide a common reference point with the reading and discussion of the reading

Small groups will allow for the development of inquiry through the prolonged exchange of ideas with peers.

	Materials and Resources

	Pre-Teaching

	Describe the instructional materials and resources you will use.
	-Copy of picturebook-- The Star Bearer:  A Creation Myth from Ancient Egypt

by Diane Hofmeyr

-Computers with Internet access

-posterboard and coloring materials

-Transparency of KWL chart for overhead

	
	How will you adapt/modify the instructional materials to make the content relevant and accessible to your students?
	Students can choose myths  from a variety of cultures for reading and illustration




Days 11-16—The Solar System:  Planets and other bodies—4 hrs
	Name: Angela Gibson Runder
	Date:  Days 11-16

	School:
	Grade/Subject: 6th grade science

	Content Standards for Learners
	Reading

1.09 Refine study skills and develop methods of research to enhance learning. 

1.10 Develop skills to facilitate reading in the content areas. 

Language Arts

2.02 Write for a variety of audiences and purposes. 

2.03 Compose drafts of written works.

2.07 Experience numerous publishing opportunities. 

2.12 Write in a variety of modes and genres. 

2.13 Locate and analyze information to prepare written works and presentations. 

Science

6.7.1 Recognize the basic features of the universe.

· Differentiate among the components of the universe. 

6.7.2 Investigate the relative distances between objects in space.

· Construct a model of the solar system. 

6.7.spi.4 categorize the components of the universe (i.e. stars, planets, comets, asteroids, meteors).

6.7.tpi.1 make a model of the solar system that emphasizes the correct order of the planets and their distance from the sun.

6.7.tpi.4 research and communicate information about the composition, surface features, and conditions of all the planets in the solar system.


	Standards-Based Instructional Goals

	Pre-Teaching

	What do you want students to learn?
	Characteristics of planets and minor bodies of the solar system, their movement in space, and their effects on each other

	
	How does this content build on what your students have already learned?
	Students have been introduced to the basic composition and laws of the solar system, have studied about the sun and the formation and composition of the Earth, and are continuing to study the solar system

	Assessment

	Pre-Teaching

	Describe how you have assessed your students’ prior knowledge and what you have learned about your students’ current understanding in relation to the instructional goals
	Students have participated in initial KWL activities in which they shared they knew about planets

	
	Describe the evidence you will use to assess learning and explain why you believe this to be appropriate.
	Students will be able to identify and represent distinguishing characteristics of the planets and smaller bodies within our solar system, and describe their relationship to one another.  

This will demonstrate that students can identify the distinguishing characteristics of the planets and other bodies. 

	
	What student products and performances will provide evidence of desired understanding? By what criteria will student products and performances be evaluated?
	Each student, as part of a small group, will contribute to a brochure based on research about a planet or minor solar system body with appropriate illustrations or diagrams. Student groups will also make a representation of the planetary system. Student groups will present a sales pitch and their brochures in stations as a culminating activity.

Students will be assessed on the inclusion of key characteristics of the assigned planet or minor solar system body in their brochure, and the correct depiction of the organization and distances within their planetary system representation.  




	General Plan for Instruction

	Pre-Teaching

	Describe the instructional strategies you will use for this lesson and how these strategies support your instructional goals and are appropriate for your students.
	Day 11:

-Students placed into pairs or groups of 3

-Students choose planet or small body in the solar system to research

-research and production duties are assigned

-short movie about planets and smaller bodies

Days 12 and 13:

-meet with each group to read the appropriate Seymour Simon book as guided reading

-students make concept maps about the reading

-2nd half of class—general information about planets from text

Day 14 

-students go to library to do book and internet research

-students produce drafts and peer edit

-Students work on representation of solar system

Day 15:

-students complete final drafts, print brochures, and finish representations

Day 16:

-display of booklets and representations in stations

-student groups rotate through stations and view



	
	Describe how you will group students for instruction and how this grouping will support your instructional goals and support student learning.
	Pairs or groups of three (depends on how many students in class)

Students can share research and production responsibilities, and peer edit.  They can come together as a group to use their strengths to produce a final product.

	Materials and Resources

	Pre-Teaching

	Describe the instructional materials and resources you will use.
	-Seymour Simon books about planets and small solar system bodies

-Internet access

-Other resource books in library

-Materials for creating and illustrating brochures

-Microsoft Publisher or other publishing program

-materials to make representation of solar system

-Rubric

-Role assignment worksheet

	
	How will you adapt/modify the instructional materials to make the content relevant and accessible to your students?
	Students will have guided reading groups of Seymour Simon books to assist in the identification of key concepts.

Research books and websites will be preselected, and guidance given for use of Internet if needed.

Students will be able to make a representation of their choice of the solar system.




Native American Mythology about stars and constellations—2hrs
	Name: Angela Gibson Runder
	Date: Days 21-22

	School:
	Grade/Subject: 6th grade science

	Content Standards for Learners
	Reading

1.12 Experience and explore the elements of various literary and media genres. 

Language Arts

2.01 Engage in prewriting using a variety of strategies. 

2.02 Write for a variety of audiences and purposes. 

2.09 Write frequently across all content areas

2.11 Write in response to literature. 

2.12 Write in a variety of modes and genres

Science

6.7.tpi.5 collect information about stars and make inferences concerning their impact on our galaxy. 




	Standards-Based Instructional Goals

	Pre-Teaching

	What do you want students to learn?
	-the basic composition and movements of Ursa Major and the Big Dipper,  the Little Dipper, the North Star, the Pleiades, Orion, the Milky Way,  the astrological signs, and others
-Since ancient times, people have grouped stars into patterns and noted their movements to note the passing of time and to navigate

	
	How does this content build on what your students have already learned?
	Students have been to the Planetarium and been introduced to constellations.  Students have also explored various origin myths of ancient cultures

	Assessment

	Pre-Teaching

	Describe how you have assessed your students’ prior knowledge and what you have learned about your students’ current understanding in relation to the instructional goals
	Students will observe the night sky and journal their observations, particularly those of commonly seen constellations.

Students illustrated origin myths to demonstrate their comprehension of the events of the story, and understand the basic elements of origin mythology.

	
	Describe the evidence you will use to assess learning and explain why you believe this to be appropriate.
	Incorporation of observations of the night sky and information gained from the Planetarium visit and myths in myths the students create.

 

	
	What student products and performances will provide evidence of desired understanding? By what criteria will student products and performances be evaluated?
	Myths the students create about stars and constellations, evaluated for originality and incorporation of observable elements about stars and constellations,


	General Plan for Instruction

	Pre-Teaching

	Describe the instructional strategies you will use for this lesson and how these strategies support your instructional goals and are appropriate for your students.
	Day 21

-informal discussion about their night sky observations

-Why ancient peoples would note the patterns and movement of stars—to note the passing of time, to know when to plant, to navigate, to note the change in seasons

-patterns of well-know constellations

-review of elements of origin myths

-Introduction to Native American star and constellation myths

-I read a myth

-Students read myths

Day 22

-Students then work in pairs to invent a constellation, draw it, name it, and create a myth about it.   

-Each pair then shares their myth and drawing

	
	Describe how you will group students for instruction and how this grouping will support your instructional goals and support student learning.
	Whole group for discussion and reading of myth

Pairs for constellation/myth design

As a whole group, students can compare their observations and share common instruction and examples

Pairs can share information concerning the myths they read and discuss ideas to spark creativity.

	Materials and Resources

	Pre-Teaching

	Describe the instructional materials and resources you will use.
	Black construction paper

Chalk or white crayon

Books on Native American star myths—to include:

--The Heavenly Zoo:  Legends and Tales of the Stars—Alison Lurie

--They Dance in the Sky:  Native American Star Myths—Jean Guard Monroe

--Star Tales:  North American Stories about the Stars –Gretchen Will Mayo



	
	How will you adapt/modify the instructional materials to make the content relevant and accessible to your students?
	I will map several constellations on the board for models

I will preselect the books of star myths and make sure they cover a wide variety of reading levels


Life Cycle of Stars—Science Fiction Story—1hr
	Name: Angela Gibson Runder
	Date: Day 26

	School:
	Grade/Subject: 6th grade science

	Content Standards for Learners
	. 

Science

6.7.tpi.5 collect information about stars and make inferences concerning their impact on our galaxy. 




	Standards-Based Instructional Goals

	Pre-Teaching

	What do you want students to learn?
	How stars changes over time and the appearance and composition of stars during their life cycle

	
	How does this content build on what your students have already learned?
	Students have begun a chapter on stars, and have studied the color and composition of stars and the classifications of stars.  They have been introduced to how the distance of stars is measured, and the motion of stars

	Assessment

	Pre-Teaching

	Describe how you have assessed your students’ prior knowledge and what you have learned about your students’ current understanding in relation to the instructional goals
	Students have completed review exercises from the text, and have participated in activities to demonstrate measuring distance and motion of stars

	
	Describe the evidence you will use to assess learning and explain why you believe this to be appropriate.
	Students will be able to sequence the changes in stars during their life cycle

	
	What student products and performances will provide evidence of desired understanding? By what criteria will student products and performances be evaluated?
	Students will, as the story is read, complete a sequence chart of the life of Bobo’s star, which they will be able to use for reference when studying the section on the life cycle of stars and H-R diagrams. 

Students will be assessed on identifying the stages in the life of a star and ordering them in the correct sequence on the flowchart.


	General Plan for Instruction

	Pre-Teaching

	Describe the instructional strategies you will use for this lesson and how these strategies support your instructional goals and are appropriate for your students.
	-general review of star concepts from previous chapter

-brief introduction to the life cycle of stars

-introduction to Bobo’s Star—major theme:  how science can lead to destruction, or a little knowledge is a dangerous thing; the life cycle of stars

-pass out copies of Bobo’s Star and flowchart worksheet

-explain that as we read the story, we will be sequencing the events in the life of the star for use with the nest section of the text.

-I read the story aloud.  Students follow along and fill in the sequencing flowchart.

-grand discussion about story; major themes, and life of a star in general—to be examined in detail the next class

	
	Describe how you will group students for instruction and how this grouping will support your instructional goals and support student learning.
	Whole group

All students can listen to the reading and reread passages for understanding, as well as receive support for class discussion.

	Materials and Resources

	Pre-Teaching

	Describe the instructional materials and resources you will use.
	Copies of Bobo’s Star  by Glenn Chandler

Flowchart worksheets

Transparency of flowchart

	
	How will you adapt/modify the instructional materials to make the content relevant and accessible to your students?
	I will read aloud to students to support struggling readers.

We will review the sequence of the star’s life using a transparency for demonstration.


Biography Project—2hrs
	Name: Angela Gibson Runder
	Date: Days 31-33

	School:
	Grade/Subject: 6th grade science

	Content Standards for Learners
	Reading

1.09 Refine study skills and develop methods of research to enhance learning. 

Language Arts

2.13 Locate and analyze information to prepare written works and presentations.
Science

6.7.5 Explore the role of technology and careers associated with the study of space.

Make use of available resources (Internet, library, interviews, etc.) to research careers associated with technology and space exploration 6.7.tpi.7 construct a timeline of the history of space exploration.

6.7.spi.9 research a career related to earth/space systems (e.g.., astronomer, astronaut, aerospace engineer).




	Standards-Based Instructional Goals

	Pre-Teaching

	What do you want students to learn?
	The contributions of various notable figures in astronomy, space science, and space exploration

	
	How does this content build on what your students have already learned?
	Students have been studying space, our solar system,  and their components for the past 6 weeks.  In their study, they have been introduced to a number of important contributors to the study of astronomy, and will encounter more during this last section on space exploration

	Assessment

	Pre-Teaching

	Describe how you have assessed your students’ prior knowledge and what you have learned about your students’ current understanding in relation to the instructional goals
	Students have participated in activities, and taken periodic tests on the material.  They will also be asked to recall brainstorm people to put on the research list.

	
	Describe the evidence you will use to assess learning and explain why you believe this to be appropriate.
	Students will identify 6 key points about the individual they research:  Birth and death dates, early life, nationality, major field of work, important contribution to astronomy or space exploration, and interesting information.

Students will  get a general overview about major contributors to the fields of astronomy and space exploration without being bogged down in minutia 

	
	What student products and performances will provide evidence of desired understanding? By what criteria will student products and performances be evaluated?
	Creation of a data disk in which students fill in a circle that is divided into 6 sections with the key points about the individual they are researching.  They will then present the information they find to the class.

Students will be evaluated on the accurate identification of the key points, and completion of the sections. 


	General Plan for Instruction

	Pre-Teaching

	Describe the instructional strategies you will use for this lesson and how these strategies support your instructional goals and are appropriate for your students.
	Day 31

-introduction of project

-demonstration of how to complete data disk

-present list of individuals to research –students choose

-students begin researching from preselected books

-students complete data disks with information they find

Days 32-33

-Students line up in death order to create living timeline

-Each student briefly presents the information they found 

Students will gain a sense of the work of these contributors to science and the evolution of scientific understanding.

	
	Describe how you will group students for instruction and how this grouping will support your instructional goals and support student learning.
	Students will work individually to research their chosen person and create their disk.  They will also present their disks individually.

By having each student research an individual, students will be exposed to a wide array of contributors to the field and gain a sense of science as a human endeavor.

	Materials and Resources

	Pre-Teaching

	Describe the instructional materials and resources you will use.
	Data disk handout

Books for research

	
	How will you adapt/modify the instructional materials to make the content relevant and accessible to your students?
	The list of people to research will represent individuals from a variety of cultures and both sexes.

I will choose books in a range of reading levels.

Students may either write or draw the information on their disk, as long as the information is accurate, so as to appeal to different learning styles.


Data Disk Research Project List

Some possible subjects

Galileo

Gerard Peter Kuiper

Tycho Brahe

Johannes Kepler

Issac Newton

Christiaan Huygens

Pierre Janssen

Albert Einstein

Giovanni Schiaparelli

Ptolemy

Copernicus

Jan Oort

William Herschel

Joseph Leverrier

Ejnar Hertzsprung

Henry Norris Russell

Konstatin Tsiolkovsky

Robert Goddard

Werner von Braun

Edwin Hubble

Maria Mitchell

Astronauts

Harrison Schmidt

Yuri Gagarin

Edwin “Buzz” Aldrin

Arnaldo Tamayo-Mendez

Neil Armstrong

Sally Ride

Valentina Tereskova

Katherine Sullivan

Christa McAuliffe

Mae Jemison

Ellen Ochoa

Shannon Lucid

Alan Shepherd

John Glenn

 SHAPE  \* MERGEFORMAT 



Science Fiction stories—Possibilities—2hrs
	Name: Angela Gibson Runder
	Date: Days 37-39

	School:
	Grade/Subject: 6th grade science

	Content Standards for Learners
	Reading

1.12 Experience and explore the elements of various literary and media genres. 

Language Arts

2.01 Engage in prewriting using a variety of strategies.

2.13 Locate and analyze information to prepare written works and presentations. 

Science

7.5 Explore the role of technology and careers associated with the study of space.




	Standards-Based Instructional Goals

	Pre-Teaching

	What do you want students to learn?
	-to use what they have learned about the space, the solar system, and its various components to the analysis of science fiction stories about space exploration, living in space, life in space and travel in space

	
	How does this content build on what your students have already learned?
	Students are completing a unit on space and its components.

	Assessment

	Pre-Teaching

	Describe how you have assessed your students’ prior knowledge and what you have learned about your students’ current understanding in relation to the instructional goals
	Students have participated in a number of activities and assessments during the course of this unit.

	
	Describe the evidence you will use to assess learning and explain why you believe this to be appropriate.
	Information on storyboards—Title, Main character, setting, situation before the problem, problem, conflict, resolution, and the end

Critique on the science in the story and comparison to what has been learned in this unit

Students can demonstrate their comprehension of the story and apply their new understandings of space and space science.

	
	What student products and performances will provide evidence of desired understanding? By what criteria will student products and performances be evaluated?
	-Storyboards with categories completed

-Written analysis of the science in the story 


	General Plan for Instruction

	Pre-Teaching

	Describe the instructional strategies you will use for this lesson and how these strategies support your instructional goals and are appropriate for your students.
	Day 37

-review to the genre of science fiction

-students will be divided into groups

-each group will be assigned a particular science fiction story to read

Day 38

-Students meet in small groups to discuss story

-small groups work on storyboards

-individual students work on analysis of the science in the story

Days 39-40

-Presentations of storyboards/turn in analysis

	
	Describe how you will group students for instruction and how this grouping will support your instructional goals and support student learning.
	Small groups for storyboards

Individually for analysis

Students can discuss the ideas and components of the stories together and build on one another’s ideas.  

Individual analysis of the science will demonstrate student understanding of concepts in the unit.

	Materials and Resources

	Pre-Teaching

	Describe the instructional materials and resources you will use.
	-copies of stories, to possibly include:

--The High Test—Frederik Pohl

--The Mad Moon—Stanley Weinbaum

--Beggerman—Susan Shwartz

--The Specimen—Tim Stout

--Hurled Into Space—excerpt from Jules Verne’s Round the Moon

--Goodbye to the Moon—Monica Hughes

--Homecoming—Stephen David

--All Summer in a Day—Ray Bradbury

-posterboards and coloring materials for storyboards

	
	How will you adapt/modify the instructional materials to make the content relevant and accessible to your students?
	Students can access one another for ideas and aid their comprehension of the stories.
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