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OVERVIEW
 The students in this second grade class, through investigation, will develop their understanding of our solar system.  As a result of individual and group work, students will know the components of our solar system.  They will use this knowledge to report individually and in a group.

 

CONTENT KNOWLEDGE 

	Declarative 
	Procedural 

	The student will know or understand:

· names of all objects in our solar system

· the location of all objects in our solar system 

· the relationship of the sun, Earth and the moon

· solar system vocabulary


	The student will be able to:

· use the print and technology resources to find information

· write a report about one object in our system

· use the writing process as a tool for writing

· work as a group to make a solar system chart

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


ESSENTIAL QUESTIONS

1.    How does the sun interact with Earth and the moon?

2. How do the objects in a solar system form a system?

3. Is the solar system the biggest thing there is?

CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s) 
MST

Standard 1 - Analysis, Inquiry, and Design 

Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions. 

Elementary - Scientific Inquiry 
1. The central purpose of scientific inquiry is to develop explanations of natural phenomena in a continuing, creative process. 

Students: 

· question the explanations they hear from others and read about, seeking clarification and comparing them with their own observations and understandings. 

· develop relationships among observations to construct descriptions of objects and events and to form their own tentative explanations of what they have observed. 


Standard 6 - Interconnectedness: Common Themes 

Students will understand the relationships and common themes that connect mathematics, science and technology and apply the themes to these and other areas of learning. 
Elementary - Systems Thinking 
1. Through systems thinking, people can recognize the commonalties that exist among all systems and how parts of a system interrelate and combine to perform specific functions. 

Students: 

· observe and describe interactions among components of simple systems. 

Elementary - Models 
1. Models are simplified representations of objects, structures, or systems used in analysis, explanation, interpretation, or design. 

Students: 

· analyze, construct, and operate models in order to discover attributes of the real thing. 

· discover that a model of something is different from the real thing but can be used to study the real thing.

Elementary - Magnitude and Scale 
1. The grouping of magnitudes of size, time, frequency, and pressures or other units of measurement into a series of relative order provides a useful way to deal with the immense range and the changes in scale that affect the behavior and design of systems. 

Students: 

· provide examples of natural and manufactured things that belong to the same category yet have very different sizes, weights, ages, speeds, and other measurements. 

· identify the biggest and smallest values as well as the average value of a system when given information about its characteristics and behavior. 

 

ELA

Standard 1 – Language for Information and Understanding

Students will read, write, listen, and speak for information and understanding. 


Elementary - Listening and Reading 

1. Listening and reading to acquire information and understanding involves collecting data, facts, and ideas, discovering relationships, concepts, and generalizations; and using knowledge from oral, written, and electronic sources. 

Students: 

· gather and interpret information from children's reference books, magazines, textbooks, electronic bulletin boards, audio and media presentations, oral interviews, and from such forms as charts, graphs, maps, and diagrams.

· select and use strategies they have been taught for notetaking, organizing, and categorizing information 

Elementary - Speaking and Writing 

1. Speaking and writing to acquire and transmit information requires asking probing and clarifying questions, interpreting information in one's own words, applying information from one context to another, and presenting the information and interpretation clearly, concisely and comprehensibly. 

Students: 

· present information clearly in a variety of oral and written forms such as summaries, paraphrases, brief reports, stories, posters, and chart

· use the process of pre-writing, drafting, revising, and proofreading (the "writing process") to produce well-constructed informational texts 

· observe basic writing conventions, such as correct spelling, punctuation, and capitalization, as well as sentence and paragraph structure appropriate to written forms. 




Standard 4 - Language for Social Interaction 

Students will read, write, listen, and speak for social interaction. 

Elementary - Listening and Speaking 

1. Oral communication in formal and informal settings requires the ability to talk with people of different ages, genders, and cultures, to adapt presentations to different audiences, and to reflect on how talk varies in different situations. 

Students: 

· listen attentively and recognize when it is appropriate for them to speak 

· take turns speaking and respond to others' ideas in conversations on familiar topics 

· recognize the kind of interaction appropriate for different circumstances, such as story hour, group discussions, and one-on-one conversations. 


INITIATING ACTIVITY
The Green Book, by Jill Patton Walsh, serves as the initiating activity for this unit.  This chapter book introduces young children to science fiction.  In the book, Earth has become uninhabitable; the characters in the book embark on a lifesaving journey to a distant planet in a far off solar system.  The new inhabitants must first discover if the new planet will sustain their lives.  They must then learn how to meet their needs of food, clothing and shelter.  For us, it serves as a means to increase our scientific understandings of our world, review the problems that the Pilgrims encountered when they came to America as well as a means to develop our understandings of plant and animal needs.  The ending serves to complete the learning in this multi-disciplinary unit.

 

LEARNING EXPERIENCES
In chronological order including acquisition experiences and extending/refining 
experiences for all stated declarative and procedural knowledge.
Acquisition Activities

Day 1

· Begin the development of a K-W-L (know, want to know and learned chart) that will be used as a guide to student learning.  Revisit this often and use it for closure to the unit.  Students will be amazed at what they learn.

· Each student is given a black sheet of 12” x 18” sheet of construction paper, which is folded in half and becomes the unit storage folder for work being developed and completed. 

· As a whole group, begin to develop individual student fact sheets that will be used as a journal for writing new facts as they are learned.  As students become familiar with the process, I write discussion notes on the board.  Students will use this information to develop their own sentences.  At all times the writing conventions should be integrated into their sentences.

· The teacher and/or students should take digital camera pictures of all stages of this project.  At the conclusion, a PowerPoint slide show can me made.  The students can work with the teacher to view and sort pictures.  After pictures are chosen, work with the class to write a caption for each picture.  This presentation may be shown for a variety of purposes.

Day 2

· Students need to understand the relationship of the sun, Earth and its moon.  Two weeks before, give students the assignment to draw a picture of the moon by looking at it.  Suggest in a parent letter that they have a family moon party.   If they have binoculars this will help the students to see the details on the moon.  On day 2, have students display their pictures.  Brainstorm why the moon has different shapes.  Using students, set up a simple demonstration that shows this.  Have students draw a picture of the sun, Earth and moon that shows the position of the moon during the phases each month.
· Use students to demonstrate a similar activity that can be used to show the relationship of the earth to the sun during the different seasons.  Have the students draw the sun in the middle of their paper and then show Earth’s position during these seasons.  By having them draw a line for the equator each season, they will begin to understand why we have seasons.

Day 3

· Literature Groups: Use the multiple copies of room books on the solar system.  Have students work as a group to read discuss and write facts found in the books.  These may be recorded in a journal or graphic organizer.  These books will be used again as references for their reports and challenge work.
Day 4 – 8

· NASA Kids: Before class, bookmark NASA Kids, an Internet resource that will be used for whole group and individual student activities.  Take students on a tour of this web site.  After the initial tour, students should be able to return to this site independently.

· Written reports: Have students choose an object in the solar system to investigate.  They will use the Internet and book resources to complete the cloze sentences given to them.  These sentences guide their learning and become the first part of their reports.  The students will use room resources to find additional information.  The rubric is given to the students at the beginning of this process so students understand expectations.  

The following sentences are used for planet investigation.  The teacher will need to develop additional sentences for the sun, asteroid belt, meteors, and the moons.

1. ______________is the _____________ planet from the sun.

2. By size it is the ______________ planet.

3. It is an (inner, outer) planet.

4. Student finds additional facts about their object.  These will include information about physical features and coloring.

Students use the writing process to write their reports.  Once written, they are edited by the teacher.  Students then type their reports.  These are edited with the teacher so that the final copy includes the proper writing conventions.

Day 9 - 10
After reports are written and typed, students are ready to make a paper model of their planet. Students will use information learned when researching their object. Sizing and coloring are important.  They will need to conference with other students regarding the size to make their planet.  Two are cut out.  One is used as a first draft of their object with the physical features and coloring shown.  These first drafts go to Art class and are used as a guide when they paint with the correct watercolors.  These will be hung in the hall to depict the solar system. A half sun is made and painted floor to ceiling with other objects placed in correct order.  Their reports are placed in the appropriate spots to complete the display.  This display becomes a research tool when the solar system challenge is given.

  Soaring Through the Solar System Project Rubric

	4
	· Well developed introduction and conclusion

· All teacher facts in sentences

· Six or more student facts in sentences

· Complete sentences with capitals and periods

· Followed teacher directions, needed little extra help

· Picture is very detailed, correct, size, physical features and coloring

	3
	· Includes an introduction and conclusion

· Most teacher facts in sentences

· Five student facts in sentences

· Most sentences with capitals and periods

· Worked with some teacher help

· Picture is detailed, correct size, physical features and coloring

	2
	· Includes an introduction or a conclusion

· Some teacher facts in sentences

· Three or four student facts in sentences

· Some sentences have capitals and periods

· Worked with much teacher help

· Picture has some details, physical features and coloring

	1
	· No introduction or conclusion

· Few teacher facts in sentences

· One or two student facts in sentences

· No capitals or periods

· Written with teacher 

· Picture shows few details, incorrect size, physical features or coloring


I think I should get a ____________ because________________

____________________________________________________________.

Day 11

Students give oral reports to the class on their  projects.  They stand by their object in the display so that they may point out coloring and physical features.  This is done as a whole group activity.  I first ask the presenter for their feedback and then ask for audience input.  We agree on the final score.  This is always completed in a positive atmosphere so that all students know and understand.

__________________’s Oral Presentation Rubric
A * in the box indicates the level of skill exhibited

	    4
	· Student always stays on topic

· Student presents all information in a clear and logical way

· Student speaks clearly and loudly

· Student has very good eye contact and posture 

· Student  gestures to all features and coloring
	

	    3
	· Student stays on topic most of the time

· Student presents most of the information clearly and logically

· Student speaks clearly and loudly with few reminders

· Student usually has good eye contact and posture  

· Student gestures to most features and coloring
	

	    2
	· Student not always on topic

· Some information presented is clear and logical

· Student needs many reminders to speak clearly and loudly

· Student has poor eye contact and posture  

· Student gestures to some features and coloring
	

	    1
	· Student presents little information on the topic

· Information presented is not clear or logical 

· Student speaks too softly to be heard

· No eye contact and poor posture 

· Student reads report, no gestures
	


Student Score_____

Day 12  

· If possible, take the class to a local planetarium.  This visit may be the introduction to the unit or taken anytime during the unit.  

Extending and Refining Activities

Day13

· Human solar system – We use the football field to demonstrate how the objects interact in a solar system.  Once everyone is in place, they all begin to move.  From participating, they begin to understand that all objects move in different ways and why it takes so much longer for the outer planets to make one rotation around the sun.

· Is the solar system the biggest thing there is?  Discuss this.  Have students write their universe address.  

CULMINATING PERFORMANCE 
Include rubric(s)
Day 13-14

Students work in groups to do the following solar system challenge.

Solar System Challenge
Knowledge Standard:


 Skill Disposition:

MST 4




Working Together

QUESTION: 
CHALLENGE: 
PRODUCT   

CRITERIA:

QUALITY

CRITERIA:

FORM

CRITERIA:

Solar System Challenge Group Plan
The names of the people in our group: ________________________________________________________________________.

The title of the book we used as a resource  ___________________________.

Our Jobs

Director/Checker______________
Reporter _______________  

Recorder _______________  

Materials Person/Janitor ____________________



Planet Makers ​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​_______________________________________

Makers of other solar system elements_______________________


Group Plan

· Choose a book

· Choose jobs

· Use your book to research you challenge

· Make a plan

· Complete  the solar system model

· Use your rubric to check your solar system model

· Share your solar system model with the class

Name __________________                                              Date __________

 West Canada Solar System Challenge Rubric

	4
	· Group always worked together

· All solar system objects cut and placed neatly and correctly

· All planets and sun show physical features and correct coloring

· Clear and neat labels for everything

· All words spelled correctly

	3
	· Group usually worked together

· Most solar system objects cut and placed neatly and correctly

· Most planets and sun show physical features and correct coloring

· Clear and neat labels for almost everything

· Most words spelled correctly

	2
	· Group sometimes worked together

· Some objects cut and placed neatly and correctly

· Some planets and sun show physical features and correct coloring

· Some labels for some parts

· Some words spelled correctly



	1
	· Group didn’t work together

· Many objects cut and placed incorrectly or missing

· No physical features shown, incorrect coloring

· Few or no labels

· Few words spelled correctly




We think our group should get a __________ because __________

_____________________________________________________.

Sign your names below to show that you agree.

Self Reflection
The following self reflection serves as a means for students to assess their role in producing a quality challenge.

Day15

Students work as a whole group or in small groups to produce a PowerPoint slide show.  View pictures taken during all phases of the unit.  Discuss each picture and then write a caption that will describe for all what the students were doing in the pictures.

PRE-REQUISITE SKILLS
· Highlighting and note taking skills

· Process writing skills

· Word processing skills

· Group work skills

· Understanding of the use of a rubric assessment

MODIFICATIONS
 This is an inclusionary classroom so accommodations need to be made to fit the needs of all students.  Some students have developed the skills needed, through previous experiences, to work almost independently, some will receive guidance when initiating and editing the various steps, while others need may need one to one assistance with each phase of the project.

UNIT SCHEDULE/TIME PLAN
   The unit takes about three weeks to complete.  I read half of The Green Book before beginning the individual and group investigations into the solar system.  This provides an opportunity to introduce many of the concepts that students will learn.  It then takes one week to investigate and write reports.  The final week is spent painting the solar system objects, doing the group projects and presenting oral reports.  Oral reports are done on their written reports and their group projects

TECHNOLOGY USE
· Internet sources are bookmarked for student use

· Word processor is used to type final report

· Digital camera is used to take pictures of all stages of the unit

· Group developed PowerPoint presentation

 

All solar system objects are included in their right positions


Each object is cut, colored and pasted neatly


All labeling and spelling is correct





Work as a group to complete the challenge


Make a quality paper model of our solar system


Place and label all objects correctly


Everything is neatly and carefully done.











Include all solar system objects


All objects place in their right spots


Main physical features and coloring shown








Working in a group of four, you will plan and then make a paper model of our solar system.  You will need to include all objects that are found in our solar system.  Their place in the solar system and their physical features need to be shown.  Choose one book from the classroom library as a resource to complete this challenge.  Use the art room’s rolls of paper and construction paper.  Using your rubric as a guide.  Have fun working together!





  What does our solar system look like?





Student Work: The Solar System Challenge requires student groups to produce a poster of our solar system that includes all objects found in it.   The Solar System Challenge Rubric is the assessment that is used to assess group work.





Student Work: Students will be Listening and Reading, Speaking and Writing when they write their written reports and then give these reports orally.  The Soaring Through the Solar System Report and Oral Report Rubrics are used to assess these standards.





Student Work: Through scientific inquiry, students will develop understandings that are shown when they write their reports, draw pictures and complete their group projects.


Assessment rubrics used for both activities are shown following the activity.








Student work: After researching their solar system object, students draw and then paint their object to scale.  The solar system challenge extends student thinking in a group setting.  There are assessments that follow each activity.











