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OVERVIEW
The purpose of this unit, Amazing Astronomy, is to help students understand how our daily lives are affected by astronomy-the study of outer space and everything in it.   From the medical field to air transportation, it is crucial for students to realize the importance of space exploration.

 

CONTENT KNOWLEDGE 

Declarative 
Procedural 

 List the identifying characteristics of outer space
 Compare/Contrast Essay

Match astronomy vocabulary with definitions
 Science Fiction Story

Identify important aspects of space travel
 Design a spacecraft that will safely return an astronaut to space 

Define drag
 

 
 

 
 

ESSENTIAL QUESTIONS

How are our lives affected by astronomy-the study of space and everything in it?
CONNECTIONS TO NYS LEARNING STANDARDS

LEARNING STANDARDS FOR MATHEMATICS, SCIENCE, AND TECHNOLOGY

STANDARD ONE-STUDENTS WILL USE MATHEMATICAL ANALYSIS, SCIENTIFIC INQUIRY, AND ENGINEERING, AS APPROPRIATE, TO POSE QUESTIONS, SEEK ANSWERS, AND DEVELOP SOLUTIONS. 

BENCHMARK:  ENGINEERING DESIGN IS AN INTERACTIVE PROCESS INVOLVING MODELING AND OPTIMIZATION, FINDING THE BEST SOLUTION WITHIN GIVEN RESTRAINTS WHICH IS BEST USED TO DEVELOP TECHNOLOGICAL SOLUTIONS TO PROBLEMS WITHIN GIVEN CONSTRAINTS.

INDICATOR:  IN A GROUP SETTING, STUDENTS TEST THEIR SOLUTION AGAINST DESIGN SPECIFICATIONS, PRESENT AND EVALUATE RESULTS, DESCRIBE HOW THE SOLUTIONS MIGHT HAVE BEEN MODIFIED FOR DIFFERENT OR BETTER RESULTS, AND DISCUSS TRADEOFFS THAT MIGHT HAVE BEEN MADE.

STANDARD FOUR:  STUDENTS WILL UNDERSTAND AND APPLY SCIENTIFIC CONCEPTS, PRINCIPLES, AND THEORIES PERTAINING TO THE PHYSICAL SETTING AND LIVING ENVIRONMENT AND RECOGNIZE THE HISTORICAL DEVELOPMENT OF IDEAS IN SCIENCE.

BENCHMARK:  THE EARTH AND CELESTIAL PHENOMENA CAN BE DESCRIBED BY PRINCIPLES OF RELATIVE MOTION AND PERSPECTIVE

INDICATOR:  MANY OF THE PHENOMENA THAT WE CAN OBSERVE ON EARTH INVOLVE INTERACTIONS AMONG COMPONENTS OF AIR, WATER, AND LAND

LEARNING STANDARDS FOR ENGLISH LANGUAGE ARTS

STANDARD ONE:  STUDENTS WILL READ, WRITE, LISTEN, AND SPEAK FOR INFORMATION AND UNDERSTANDING.

BENCHMARK:  SPEAKING AND WRITING TO AQUIRE 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 COMPRENHENSIBLY

INDICATOR:  ORGANIZE INFORMATION ACCORDING TO AN IDENTIFIABLE STRCTURE, SUCH AS COMPARE/CONTRAST OR GENERAL TO SPECIFIC

STANDARD TWO:  STUDENTS WILL READ, WRITE, LISTEN, AND SPEAK FOR LITERARY RESPONSE AND EXPRESSION.

BENCHMARK:  SPEAKING AND WRITING FOR LITERARY RESPONSE INVOLVES PRESENTING INTERPRETATIONS, ANALYSES, AND REACTIONS TO THE CONTENT AND LANGUAGE OF A TEXT.  SPEAKING AND WRITING FOR LITERARY EXPRESSION INVOLVES PRODUCING IMAGINATIVE TEXTS THAT USE LANGUAGE AND TEXT STRUCTURES THAT ARE INVENTIVE AND OFTEN MULTILAYERED.

INDICATOR:  WRITE ORIGINAL PIECES IN A VARIETY OF LITERARY FORMS, CORRECTLY USING THE CONVENTIONS OF THE GENRE AND USING STRUCTURE AND VOCABULARY TO ACHIEVE AND EFFECT.

INITIATING ACTIVITY

Students view The Magic School Bus Gets Lost in Space and write down three things they already knew and three things they learned from the video in complete sentences to be shared with the class upon completion of the video.  Assessment is teacher observation.  Time frame is one period.

LEARNING EXPERIENCES


1. To acquire knowledge and integrate knowledge, students, with teacher direction, read, discuss, complete Lesson Summaries, Lesson Checks, and Lesson Applications in Unit 15-SPACE EXPLORATION in Globe Fearon’s Concepts and Challenges in Earth Science. Assessment is Unit 15 Globe Fearon Exam. Time frame is twelve periods.  The topics included in Unit 15 include astronomy, space exploration, telescopes(refracting, reflecting, and radio), measurement, rockets, satellites, probes, space shuttle, and space stations. 

2. To acquire and integrate knowledge , students view  The Magic School Bus: Flight.  After viewing, teacher asks students to define drag in their science notebooks.  After teacher reads through students responses, a definition is given on the overhead projector for students to copy in their notebooks to use as a working definition.  To reinforce the concept of drag the teacher demonstrates the following activity:  1.  Take one piece of paper and make a tight wad of paper.  2.  Keep the other piece of paper flat.  3.  Stand on a chair.  4.  At the same time let both papers go.  5.  Ask students what piece of paper hit the ground first and why.  If time permits, students, with a partner, may try the activity.  Drag is the rubbing of air used to slow down a spacecraft or any other object.  Assessment is teacher observation.  Time frame is two periods.

3.  To extend and refine knowledge, display pictures of various items that are spin-offs from space:  instant or freeze-dried foods, blood pressure machine, football padding, braces for teeth, solar heating, coated glass, etc.  In groups of three, have students record items in their science notebooks and identify what these items have in common.  Have each group state what they thought the common factor was for the items.  After class discussion, the teacher informs the students that all the item displayed are spin-offs from space.  Have students research, using the Internet site www.nasa.org, other items that are spin-offs from space and present their findings to the class using PowerPoint.  Assessment is a checklist.  Time frame is four periods.

4. To extend and refine knowledge, after teacher reads SPACEBUSTERS:  The Race to the Moon and using what they have learned throughout the unit, students use a graphic organizer to write a non-fictional compare/contrast essay on Neil Armstrong and Michael Collins focusing on how different their experience was in space using Microsoft WORD or WORKS to publish their story. Paragraph One is the Introduction.  Paragraph Two describes how the astronauts mission was alike.  Paragraph Three describes how the astronauts’ mission was different.  Paragraph Four is the Conclusion. Assessment is a rubric(attached). Time frame is four periods.

5. To extend and refine knowledge, after teacher reads The Visitor From Space  ,  students write their own science fiction story using at least ten facts they have learned from the unit and an alien as their main character.  Students also publish their story using Microsoft WORD or WORKS and Microsoft Paint to illustrate what their alien looks like.  Assessment is a rubric.  Time frame is five class periods. 

CULMINATING PERFORMANCE 

 
To use knowledge meaningfully, in cooperative groups, students design a spacecraft, shoebox or other container, that will carry their astronaut(egg) back to Earth using drag.  Students may fasten their astronaut to their spacecraft using a restraint but may not use excessive cushioning to protect their egg.  Students’ spacecrafts will be dropped from the roof of the school by the custodian.  Then, students will evaluate the design of  their spacecrafts by opening their spacecrafts and seeing if their astronaut survived.  If an astronaut did not survive students were allowed to redesign their spacecrafts.  Teacher records activity using a digital camera. Student are given a set of guidelines to follow prior to the culminating performance(see below) Assessment is a checklist attached). Time frame is five class periods.

Student Guidelines for Culminating Performance

1. Use a variety of materials which may include but are not limited to:  shoebox, plastic bag, string, tape, paint, and glue.

2. Use drag to slow down spacecraft and prevent egg from cracking.

3. Do not use too much cushioning inside the spacecraft to protect their egg.

4. Be sure all parts are secured.

5. Be sure to name your spacecraft.

6. Be sure to name your egg.

7. Be sure the teacher has taken a digital picture with your spacecraft and astronaut.

 

PRE-REQUISITE SKILLS

1. Students know how to use graphic organizers and rubrics.
2. Students know how to use PowerPoint.
3. Students know how to use Microsoft WORD or WORKS.
4. Students know how to use Microsoft Paint.
5. Students know how to access the Internet.
 

 

MODIFICATIONS

1. Extended time on tasks

2. Responses recorded in any manner

3. Passages and questions read.

 

 

UNIT SCHEDULE/TIME PLAN

The Amazing Astronomy Unit should take approximately 32 class periods at 40 minutes per period.  Any students who finish any class activities early may go to the Amazing Astronomy Learning Centers for review and enrichment.
 

 

TECHNOLOGY USE
Microsoft Word 

PowerPoint

Paint Pad

Internet(www.nasa.org)

Digital Camera

COMPARE/CONTRAST RUBRIC

(to be used with Learning Experience #4)

TASK

COMPONENT
4 POINTS EACH
3 POINTS EACH
2 POINTS EACH
1 POINT

EACH

INTRODUCTION
Creatively begins with an interesting lead that thoroughly identifies the astronauts and their mission
Begins with an appropriate opening statement that accurately identifies the astronauts and the mission
Begins with an opening that just identifies the astronauts OR the mission
Begins with an opening lead that does not fully identify the astronauts or the mission

ORANIZATION
Compares and contrasts using four paragraphs
Compares and contrasts using three paragraphs
Compares and contrasts using two paragraphs
Compares and contrasts using one or no paragraphs

CONCLUSION
Constructs a thorough closure to the writing that follows logically from the introduction
Constructs an appropriate closure that logically follows from the introduction
Constructs a closure that somewhat follows logically from the introduction-may not be fully explained
Constructs a closure that does not follow logically from the introduction or  no closure apparent

SPACECRAFT DESIGN CHECKLIST

(to be used with the CULMINATING PERFORMANCE)

7 criteria observed=Excellent

6 criteria observed=Very Good

5 criteria observed=Acceptable

4 criteria observed=Fair

3, 2, 1 criteria observed=Unacceptable(Spacecraft must be re designed)

Criteria
Observed
Not Observed

Variety of materials



Drag apparent



Adequate cushioning



Secure parts



Spacecraft identified



Astronaut identified



Digital picture taken



 

