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 Subject – Astronomy
Unit of Study: Safety, Science Process Skills and Scientific Method
First Grading Period – Week 1 (5 days)
CURRICULUM OVERVIEW
	Big Idea
	Unit Rationale

	The science laboratory classroom is a place where students can explore what science is through hands – on experiments.  The laboratory classroom is one where hazardous materials are stored so students must conduct themselves in an appropriate, safe manner at all times and know what measures to follow in case of an emergency.  Additionally, the astronomy student must be aware of safety practices that must be carried out in the field and during astronomical observations.
	The Texas Essential Knowledge and Skills require students to understand and do science.  As we require students to carry our investigations, we must be aware of their safety and give them the skills they need to do and comprehend science content and procedures.  Furthermore, process skills are fundamental to science instruction because it allows us to determine conclusions and validate results.

	TEKS
	TEKS-Specific Learning Outcome

	
	
	

	Skills
	Astronomy TEKS 1 The student, for at least 40% of instructional time, conducts field and laboratory investigations using safe, environmentally appropriate, and ethical practices. The student is expected to:
(A) demonstrate safe practices during field and laboratory investigations (B) make wise choices in the use and conservation of resources and the disposal and recycling of materials
Astronomy TEKS 2 The student uses scientific methods during field and laboratory investigations.  The student is expected to:  (A) know that scientific hypotheses are tentative and testable statements that must be capable of being supported or not supported by observational evidence.  (B) know that scientific theories are based on natural and physical phenomena and are capable of being tested by multiple independent researchers (C) distinguish between scientific hypotheses and scientific theories (D) plan and implement investigative procedures (E) collect data and make measurements with accuracy and precision(F) organize, analyze, evaluate, make inferences, and predict trends from data; (G) communicate valid conclusions
Astronomy TEKS 3 The student uses critical thinking and problem solving skills to make informed decisions.  The student is expected to:   (A)  analyze, review, and critique scientific explanations using empirical evidence, logical reasoning, and experimental and observational testing: (B) draw inferences based on data related to promotional materials for products and services

	I can:
· demonstrate safe practices during field and laboratory conditions (1A)

· describe the nature of a scientific hypothesis (2A)
· describe the nature of a scientific theory (2B)
· distinguish between a hypothesis and a theory (2C)
· plan and implement investigative procedures and collect data and make measurements with accuracy and precision (2D&E)
· organize, analyze, evaluate, make inferences, and predict trends from data
· communicate valid conclusions (2F)
· analyze, review, and critique scientific explanations using evidence, reasoning, and logic (3A)

	Evidence of Learning

	1.    Given a standard safety test, students will be able to pass the assessment with at least 80% accuracy. 
2.    Given a hypothesis and observational evidence, students will be able to ascertain whether the evidence supports the hypothesis with 80% accuracy.
3.    Given a hypothesis and a theory, students will be able to distinguish between the two with 80% accuracy.

4.    Given a problem, students will plan and implement a solution to the problem, collect the appropriate data, organize and analyze the data, and communicate a valid conclusion based on experimental results.


Subject –Astronomy
Unit of Study: Safety, Science Process Skills and Scientific Method
Week 1 Lesson 1 Safety (2 days)
CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What are the symbols that alert someone to a safety hazard?

· What particular safety hazards are associated with the use of telescopes and observing the sky during the day?
· Where can someone find information about the hazards associated with using a chemical?
· What are the responsibilities of the student when conducting lab investigations or astronomical observations?
	· The students understand the state safety rules and know they must be practiced at all times in the science classroom/laboratory room. (All Science Grade Levels)


	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction (link)
Engage

· Start with a demonstration of what can happen when safety rules are not followed-for example Eye Safety Demonstration
· Discussion-where can you find information about the hazards a substance presents? (Demonstrate an MSDS sheet.)

· What are some of the hazards involved with careless observations of the daytime sky?  How can the careless use of telescopes or binoculars compound these hazards? 
	· Observe and discuss the consequences of not following proper safety procedures (1A)
· answer questions about what they have observed  during the Eye Safety Demo (1A)

· practice safe outdoor observational procedures, in particular when observing the sun


	Explore
· Students become familiar with safety symbols-groups of 2 or 3 use a baggie containing cut-up safety symbols and their meanings.  They are to match the symbol to its meaning.  (Sara, can you put this link in?)
· Groups conduct an MSDS activity. 

	·  Work in pairs to match science safety symbols with their meaning


	Explain

· Discuss safety rules and regulations as they apply to astronomy
· Discussion of safety contract

· Discussion of safe outdoor observational procedures involving the sun
	· Discuss and take notes on safety rules and regulations that must be  practiced both in the lab and during outdoor observations

· Reflect on safety practices in journal
· Discuss the risks to vision of careless sun exposure
· Identify the safety issues depicted in the safety cartoon



	Elaborate
· Give students cartoon with multiple safety violations and have them circle the violations

· Have students do an Internet search for the effects of UV exposure to the eye
	

	Evaluate

· Written safety exam
	· Evaluate learning by correctly identifying safety rules, regulations, unsafe practices

	 Content Vocabulary
· Hazard
· MSDS

· Disposal

· Toxic

· Symbol

· Guideline

· Precaution

· UV


	Academic Vocabulary
· Observe

· Discuss

· Identify

· Evaluate


	Resources:

Texas Safety standards K-12
Flinn MSDS sheets

MSDS sheets other sources

District Safety Web site

www.preventblindness.org/uv/sun
or other Internet sources on eye safety in the sun

	Evidence of Learning

	
	
	

	6
Which of the following is the proper way to view a solar eclipse?
               a. looking straight at the sun
               b.  through a telescope

               c. by letting the sun shine through a hole in cardboard

               d. through binoculars
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Additional TAKS Questions
	What should be done if a chemical gets in the eye?

A. Notify the instructor, then use the eye-wash fountain.

B. Use the eye-wash fountain; then return to the experiment.

C. Use the eye-wash fountain; then notify the instructor.

D. Nothing, unless the chemical causes discomfort


Subject – Astronomy
Unit of Study: Safety, Science Process Skills and Scientific Method
Week 1 Lesson 2 Scientific Method (3 days)
 CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· How would you apply the scientific method in various astronomical real world applications?
· How is observational evidence used in the formation of astronomical hypotheses?
· How is modeling used to formulate astronomical hypotheses and theories?
	· Understanding of the Scientific Method as applied to other fields of science

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage

· Show a brief clip from the movie Apollo 13 depicting the use of the scientific method to correct the build-up of CO2 in the capsule
· Present hypothetical situation-student’s car won’t start or cell phone won’t work.  Have students brainstorm-what would they do?
	· Observe the Scientific method applied in a real-world situation


	Explore
· Divide students into groups. Have them imagine that they have to describe the relationship of the Earth, moon, and sun based only upon what they can see in the sky and come up with a model to explain what they see.  Then have students compare their model to the current scientific model and explain what causes the models to be different.    

· Activity  http://aspire.cosmic-ray.org/labs/scientific_method/sci_method_main.html

	· Know that scientific models must be capable of being supported by observational evidence


	Explain

· Review the steps of the Scientific Method as used in laboratory sciences.
· Discuss the difference between a hypothesis and a theory and how they are distinguished in astronomy. 
· Discuss how the application of the Scientific Method might differ in an observational science such as astronomy
· Discuss the use of modeling to describe our current concepts of the universe.
	· Distinguish between a hypothesis and a theory
· Use a model to explain a concept
· Describe the differences in the use of the Scientific Method in observational vs. laboratory science


	Elaborate
· Activity-Ordeal by Check  http://serc.carlton.edu/teacherprep/resources/activities/ordeal.html
· Students will develop a hypothesis and plan an ‘experiment’ to determine whether or not there is water on Saturn’s moon Titan
	· Plan and implement investigative procedures making observations, asking questions, formulating testable hypotheses, and selecting equipment and technology
· Organize, analyze, evaluate, make inferences, and predict trends from data


	Evaluate

· Written exam
· Present students with a problem statement (--------) and have the students develop a hypothesis and design a method to test the hypothesis 
OR
· Present students with a current model (--------------) and present them with hypothetical new ‘research’ and have them revise the model to explain the new ‘observations’.


	· Formulate a hypothesis and design an experiment to test it using the scientific method when given a problem statement.  (2A)

	Content Vocabulary
· Hypothesis

· Theory 

· Observation 

· Predict
· Model 
· Inference

· Interpret 
· Analyze

· scenario

	Academic Vocabulary
· Formulate

· Organize

· Evaluate

· Infer

· Predict

· Distinguish

· Describe

· Observe


	Resources:
Video clips: Apollo 13

The Cosmic Perspective, p. 101-106


	1. Which of the following would be most likely to cause a revision of the Big Bang Theory?
a. Objections from a religious group

b. A new type of matter not explained by big Bang

c. A paper written by Stephen Hawking

d. A new hypothesis proposed by Stephen Guth
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	1. You have discovered a small planet circling a nearby star.  You find that it has water oceans and CO2 in the atmosphere.  These findings might lead you to make 
a. an observation

b. a hypothesis

c. a theory

d. an inference




Subject – Astronomy
Unit of Study: The History of Astronomy   
First Grading Period – Week 2-4
CURRICULUM OVERVIEW
	Big Idea
	Unit Rationale

	Astronomy has long been an important component of many civilizations and has been put to many uses by human society.  Our understanding of the universe has evolved over the centuries as new evidence has been discovered.
	To truly appreciate the importance of astronomy, students must be aware of the many contributions astronomy has made to human society over the millennia.

	TEKS
	TEKS-Specific  Learning Outcome

	                                                                            Concepts
	Astronomy TEKS 4  The student recognizes the importance and uses of astronomy in civilization. The student is expected to 

(A)research and describe the use of astronomy in ancient civilizations such as the Egyptians, Mayan, Aztecs, Europeans, and Native American

(B) research and describe the contribution of scientists to our changing understanding of Astronomy 

(C) describe and explain the historical origins of the perceived patterns of constellations and the role of constellations in ancient and modern navigation


	I can

Explain to you the importance of astronomy to many ancient cultures

Tell you how those cultures used astronomy to make their lives better

Construct a timeline showing you the contributions made by astronomers including Ptolemy, Copernicus, Brahe, Kepler, Galileo, Newton, Einstein, Hubble, Mitchell, Leavitt, and others

Identify many of the common ‘constellations’ in the sky and tell you their stories

Explain to you how navigators use the stars to find their way
Use safe practices in the laboratory and field

Understand and explain to you the difference in a hypothesis and a theory

Utilize the scientific method



	Skills
	Astronomy TEKS 1 The student, for at least 40% of instructional time, conducts field and laboratory investigations using safe, environmentally appropriate, and ethical practices. The student is expected to:
  (A) demonstrate safe practices during field and laboratory investigations.
Astronomy TEKS 2 The student uses scientific methods during field and laboratory investigations.  The student is expected to 
 2 (A) know that scientific hypotheses are tentative and testable statements that must be capable of being supported or not supported by observational evidence
2 (B) know that scientific theories are based on natural and physical phenomena and are capable of being tested by multiple independent researchers;

 2 (C) distinguish between scientific hypotheses and scientific theories
 2(D) organize, analyze, evaluate, make inferences, and predict trends from data including making new revised hypotheses when appropriate

  2(F) communicate valid conclusions in writing, oral presentations, and through collaborative projects.


	· 

	Evidence of Learning

	1. Given an ancient contribution, students can identify the society that made the contribution and the importance of that contribution to that society with 80% accuracy.
2. Students can describe the contributions of various astronomers, identify the approximate time period of the astronomer’s contribution, and evaluate the importance of the contribution to the understanding of astronomy with 80% accuracy.

3. Students can point out the major constellations visible in the September evening sky and tell you their story with 80% accuracy.


Subject – Astronomy
Unit of Study: The History of Astronomy
First Grading Period Week 2 Astronomy in Ancient Civilizations
CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What are some of the ancient societies that studied astronomy and what were their contributions?
	· General knowledge of World History and World Geography; Scientific Method

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage 

· Show students slides or pictures of Stonehenge and other ancient observatories-have students speculate about the societies that created them
· Short discussion-how did ancient man know when to plant their crops?
	· Explain the importance of astronomy to ancient cultures


	Explore
· Students divide into groups of four.  Each student takes a different ancient astronomical structure and does a quick Internet search to find three facts about it.  (Or this portion can be assigned as a short homework assignment.) They then share their findings with the rest of their group.  Suggested ancient structures-Pyramids of Egypt, Beijing Observatory, Master Zhou’s Observatory, Stonehenge, Mayan Observatory, Penasco Blanco (Anasazi)
	· Explore the use of astronomy in each of the cultures building the structures


	Explain

· Discuss contributions of ancient cultures, including Egyptians, Babylonians, Greeks and other Europeans, Mayans, Aztecs, and Native Americans
· Discuss use of Astronomy in everyday lives of these peoples
· Discuss role of Astronomy in the religion and mythology of these cultures

	· Describe the use of astronomy in ancient cultures


	Elaborate
· Activity-The Astronomical Tourist
· Starlab activity-Cultural Ideas and Stories of Chinese asterisms

· Starlab activity-Investigation and Identification of Particular Patterns in Relationship to the Ancient Egyptian Calendar

· Starlab activity-Investigation of Constellations that Relate to Ancient Egyptian Religion

· Starlab activity-Investigation into Aspects of Pyramid Architecture and Specific Stars in the Sky

· Activity-Building a Stonewheel Observing Circle
Note-the Starlab Planetarium is a wonderful resource, but it requires a large empty floor area, a reservation, and training in its use.  It is well worth the trouble!

	· Research and describe the use of astronomy in ancient civilizations
· Evaluate the impact of astronomy in ancient cultures


	Evaluate

· Short answer test-given the culture, students write a short paragraph explaining the significance of astronomy to that culture
· Multiple choice test
	· Describe the use of astronomy in ancient civilizations


	Content Vocabulary
· Stonehenge
· Solstice

· Equinox

· Solar year

· Lunar year
	Academic Vocabulary

· Independent

· Compare

· Contrast

· Identify

· Integrate

· Investigate

	Resources:
· The Cosmic Perspective, chap 3

· Internet
· The Universe at Your Fingertips-Astronomical Society of the Pacific
· Exploring the Sky

· Starlab Planetarium

	Evidence of Learning

	
	
	

	1. The ancient Egyptians used astronomy primarily to 
       a. predict the health and longevity of the current pharaoh

       b. construct a lunar calendar

       c. predict the flooding of the Nile

       d. determine the best time for human sacrifice
	2.   Which ancient culture learned to predict eclipses?
         a. Greeks

         b. Native Americans

         c. Babylonian

         d. Chinese
	3. The early Greek astronomy was most likely an outgrowth of the astronomy of the
     a. Egyptians

     b. Babylonians

     c. Chinese

     d.  no one-it was original


Subject – Astronomy
Unit of Study: The History of Astronomy   

Week 3  Lesson 2   Changing Understanding of Astronomy
CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· How did the basic understanding of astronomy change from ancient times to modern?
· Who were some of the astronomers who contributed to this change in understanding and what were some of the discoveries that led to this change?
	· Basic understanding of ancient concepts and contributions
· Basic understanding of simple astronomical concepts

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage 

· Activity-Ancient Models of the World
· Film clip depicting Galileo or other astronomers on the cusp of discovery

	· Relate ancient models of the world to current scientific explanation


	Explore-this activity will arch over explore, explain, and elaborate
· Students will each take one astronomer and using the Internet determine the major contribution that astronomer made to the evolution of scientific thought 

· Essential astronomers-Ptolemy, Copernicus, Tycho Brahe, Kepler, Galileo, Newton, Einstein, Hubble

· Additional astronomers-see list-teacher will choose additional astronomers based on importance of contribution and some astronomers with less key contributions will not be used in a small class
	· Research the contributions of scientists to our changing understanding of astronomy


	Explain

· Students will, in chronological order, explain the contribution of their astronomer and the significance of the contribution.  
· Astronomers and contributions will be listed on the board, overhead, Powerpoint, or Elmo

· With teacher guidance, students will pinpoint discoveries and contributions that were pivotal turning points in our understanding of astronomy
	· Describe the contributions of scientists to our changing understanding of astronomy
· Evaluate the impact of research on scientific thought, society and environment

· Communicate valid conclusions in writing, oral presentations, and through collaborative projects


	Elaborate
· (Refer to third bullet above)  Students will use the Internet or other resources to further research the ideas determined to be major turning points. 
	· Research and describe the contributions of scientists to our changing understanding of astronomy
· Evaluate the impact of research on scientific thought, society, and the environment

	Evaluate

· Students will discuss the work of one or more scientist that they did not research originally and explain the significance of that scientist’s contribution
· Objective written test-test questions prepared by students


	· Describe the contributions of scientists to our changing  understanding of astronomy
· Communicate valid conclusions

	Content Vocabulary
· Geocentric
· Heliocentric

· Deferent 

· Epicycle


	Academic Vocabulary

· Discuss

· Identify

· Describe

· Distinguish

· Observe

· Explain

· Compare


	Resources
· The Cosmic Perspective, p. 100-106

· Internet 

· Resource book-Astronomical Society of the Pacific


	Evidence of Learning

	1. The geocentric explanation of the motions of Mercury and Venus was
     a. deferents and epicycles

     b. a sun-centered solar system

     c. solar flares

     d. elliptical orbits

2. Copernicus was reluctant to publish his heliocentric theory of the solar system because

a. Kepler espoused a different theory

b. He had no real evidence it was true

c. It flew in the face of Church dogma

d. It would cost him his job.

3. Einstein’s more modern theories of gravity help explain the existence of

a. supernovas

b. quasars

c. red giants

d. black holes
	
	


Subject – Astronomy
Subject: Astronomy

Unit of Study: The History of Astronomy
Week 4 Lesson 3 Five Days Constellations and Navigation
CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What are the major constellations found in the northern sky and what do they look like?
· What myths are associated with these constellations?
· Where can I find these constellations in the sky?
· How do navigators use constellations to sail or fly?

	· Basic map and chart reading
· (Optional) knowledge of Greek mythology


	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage 

· Teacher holds up a cross-staff and a GPS (or a picture of one) and asks what these two devices have in common
· Teacher shows students a picture of a constellation and shares a short synopsis of the mythology

	· Describe the role of constellations in ancient and modern navigation
· Describe and explain the historical origins of the perceived patterns of constellations

	Explore 
· Students look up the mythology behind one or more of the major constellations and share with the class

· Students explore constellations of other cultures via Internet or Starlab
· Students make and learn to use star-tracker 
· Students view Universe episode ‘Constellations’

· Starlab activity-Stories in the Stars


	· Recognize and identify major constellations

· Locate major constellations in the sky

· Describe the historical origins of the perceived patterns of constellations 

	Explain

· Teacher uses either Starlab or computer software (or outdoor evening observations) to locate major constellations in the sky such as Ursa Major and Minor, Orion, Cassiopeia, and constellations of the zodiac
· Teacher discusses the mythology behind major constellations

· Teacher identifies and describes major celestial coordinates such as declination, right ascension, etc.

· Teacher discusses role of constellations in ancient and modern navigation
	· Recognize and identify major constellations
· Locate major constellations in the sky

· Explain the role of constellations in ancient and modern navigation



	Elaborate 
· Activity-Project 27 Making a Cross-staff

· Activity-Students will build and learn to use a star-finder to determine altitude-azimuth and right ascension and declination
· Starlab activity-Shifting Addresses for Stars (Cartesian Coordinate system)

· Starlab activity-Steering by the Stars

· Starlab activity-A Look at the Celestial Coordinates Cylinder


	· Use two of the major tools used in astronomical navigation 


	Evaluate 

· Given an unmarked map of the sky, students can locate and circle the major constellations of the northern sky

· Given either the name or a star map of the major constellations, students can summarize the myth that accompanies the constellations

· Given either the star-finder or cross-staff, student can demonstrate mastery of the tool with 80% accuracy
	· Recognize and identify major constellations
· Describe and explain origins of perceived patterns of constellations
· Use two major tools used in astronomical navigation

	Content Vocabulary 

· Constellation
· Navigation
· Myth
· Mythology
· Declination
· Right ascension
· Latitude
· Longitude
· Ecliptic
· Zodiac
· asterism
	Academic Vocabulary 

· Predict

· Compare

· Contrast

· Observe

· Explain

· Describe

· Identify

· Demonstrate


	Resources

Starlab Planetarium
Voyager Skygazer software
The Cosmic Perspective, p. 40-41, A-26, A-27, 74-87
Practical Astronomy or other sources for cross-staff and star-finder


	Evidence of Learning

	
	
	

	1. Which of the following constellations is found on the celestial equator?

a. Ursa Major

b. Perseus

c. Hydrus

d. Virgo

	2. Historically, the reason longitude was so difficult to measure for such a long time was

a. improperly built sextants

b. an accurate seagoing clock

c. a conflict with church dogma

d. no universally agreed-upon system of latitude and longitude
	3. Which of the following ladies was doomed to spend part of her time up-side down in the sky?

a. Cassiopeia

b. Virgo
c. Libra
d. Cygnus   

	
	
	


Subject – Astronomy
Unit of Study-Tools of the Astronomer

First Grading Period Weeks 5&6 (10 days)
 CURRICULUM OVERVIEW
	The Big Idea
	Unit Rationale

	Although the sky can be studied with the naked eye, to truly explore the cosmos requires tools.  These tools range from simple devices that have been in use for centuries to complex, highly technical equipment that has been developed only in the last few years.
	For the student to truly appreciate what we have learned about the cosmos, they need to understand the various methods used over the years in its exploration and be able to use some of them.


	                                                          TEKS                                                                     TEKS-Specific Learning Outcome

	
	

	TEKS
Concepts

Astronomy TEKS 11  The student knows the characteristics and life cycle of stars.  The student is expected to:

11(F)  Relate the use of spectroscopy in obtaining physical data on celestial objects such as temperature, chemical composition, and relative motion

Astronomy TEKS 14  The student recognizes the benefits and challenges of space exploration to the study of the universe.  The student is expected to:

14 (C) Analyze the importance of ground-based technology in astronomical studies

14(D) Recognize the importance of space telescopes to the collection of astronomical data across the electromagnetic spectrum

Processes

    Astronomy TEKS 2  The student uses scientific methods during field and laboratory investigations.  The student is expected to

2(D) Plan and implement investigative procedures including making observations, asking questions, formulating hypotheses, and selecting equipment and technology (E) collect data and make measurements with accuracy and precision
2(F) organize, evaluate, make inferences, and predict trends from data including making new revised hypotheses when appropriate,
2(G) Communicate valid conclusions
2(H) Utilize astronomical technology such as telescopes, binoculars, sextants, computers, and software
Astronomy TEKS 1  The student, for at least 40% of instructional time, conducts firld and laboratory investigations using safe, environmentally appropriate, and ethical practices.  The student is expected to:

1(A) Demonstrate safe practices during field and laboratory investigations

	I can 
· Tell you how we can determine the temperature and chemical composition of the sun, stars, and other celestial bodies

· Explain to you how both a reflecting and refracting telescope works

· Share with you how computers and software have revolutionized the study of astronomy

· Tell you about the use of space telescopes to collect data from across the electromagnetic spectrum

· Make and use a simple astrolabe, spectroscope, and telescope 
· Use a sextant to study the sky

· Use binoculars and a telescope to study the sky

	Evidence of Learning

	1. Students can diagram the movement of light through a reflecting, Newtonian, and Cassegranian telescope with 80% accuracy.
	2. Given the name of a space telescope, students can explain how that telescope has been used in astronomical research with 80% accuracy.
	3. Students can demonstrate the correct use of an astrolabe and telescope with 80% accuracy.

	 
	
	


Subject – Astronomy
Unit of Study: Tools of the Astronomer
First Grading Period - Week 5 Lesson 1 Ancient tools (2 days)
 CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	What were some of the earliest tools used by astronomers and how did they work?
	· Basic knowledge of angles and their measurement
· Use of cross-staff

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage

· Show students a spectroscope, a sextant, a small telescope, and a computer and ask what these all have in common
· Show students a clip from movie Cosmos or 2010 depicting the radio towers in Arecibo and New Mexico
	· Recognize that all of these devices are used to study the sky 2(H)
 

	Explore
· Students will get into groups of four-two will research the astrolabe and the other two the sextant, looking up both the history of the instrument and what it will do.  They then share their findings with one another.
	· Relate the historical use of the sextant and astrolabe and explain what it will do 

	Explain

· Teacher discusses role of sextants and astrolabes in medieval and modern astronomy
 
	· Relate the historical use of the sextant and astrolabe and explain what it will do


	Elaborate
· Activity-Starlab workbook-Student-made astrolabes
· Activity-Starlab workbook-Student-made sextants

· Activity-Project 28-Making an Astrolabe
· Activity-Students create a computer-generated ‘sextant’


	· Understand and utilize the sextant and astrolabe

	Evaluate
· Written test questions on the historical use of the astrolabe and sextant

· Practical demonstration-student makes measurements with the sextant and astrolabe  

	· Demonstrate understanding of the history and uses of the astrolabe
· Demonstrate understanding of the history and uses of the sextant

· Demonstrate competence in use of astrolabe

· Demonstrate competence in use of sextant
 

	Vocabulary
Quadrant

Sextant

Astrolabe

Altitude

Azimuth

Zenith

horizon

	Academic Vocabulary 
· Distinguish

· Describe

· Compare

· Contrast

· Differentiate

· Implement
· Demonstrate
· Imply

· Explain


	Resources
The Cosmic Perspective, p. 86
Exploring the Sky
Starlab workbook

	Evidence of Learning

	
	
	

	1. The sextant was developed

a. in ancient times

b. in the Middle Ages
c. in the 1700’s
d. in the twentieth century   
	2. The society most closely associated with the use of astrolabes were the

a. Chinese

b. Arab
c. Greek
d. Mayan 
	3. Medieval astrolabes were made of
a. wood

b. stone
c. cloth
d. brass



Subject – Astronomy
Unit of Study: Tools of the Astronomer
First Grading Period – Week 5 Lesson 2 Telescopes, Spectroscopes, and the E. S. (7 days)
 CURRICULUM GUIDE
	Essential Questions
	Prerequisite Skills

	· What is the electromagnetic spectrum and why is an understanding of it important in astronomy?
· How are telescopes used to study the sky?

· What are some of the advantages to using space telescopes to study the sky?

· How are spectroscopes used to study the sky?
	· Basic understanding of wavelength and frequency 
· Basic understanding of lenses

	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage

· Show students a picture of a radio, a microwave oven, a camera, and an X-ray machine and ask what all of these devices have in common
· Show students a pair of binoculars and ask them how they work
· Show students a picture of a nebula or galaxy and ask them how they think this image was obtained
	· Understand that the electromagnetic spectrum covers a wide range of wave types
· Realize that much of what we know about the cosmos was obtained using tools other than the naked eye

	Explore
· Divide students into groups.   Have each of them research a different wavelength range of the electromagnetic spectrum (radio, microwave, infrared, etc.)  Have them share their findings with the group.
· Activity-Astronomical Telescopes.
· Show students video on one of the new ground-based telescopes.

· Show students video on Hubble or other space-based telescope.

· Have students obtain images obtained by ground-based telescopes.

· Have students obtain images obtained using the Hubble telescope.

· Have students observe light through a spectroscope and report their findings
	· Identify wave types making up the electromagnetic spectrum
· Observe a typical ground-based telescope

· Observe a space-based telescope

· Explore the imagery that is obtained using these telescopes
· Describe the effect a spectroscope has on the visible spectrum



	Explain

· Compare and discuss types of telescopes-reflecting and refracting
· Discuss the design of modern ground-based observatory telescopes
· Discuss drawbacks to ground-based observing and how these drawbacks can be overcome in the modern observatories
· Discuss the use of space-based telescopes
· Discuss the study of electromagnetic wavelengths other than those of visible light
· Discuss the marriage of computer technology to telescope light-collection

	· Compare the types of telescopes available
· Describe the design of both ground and space based telescopes
· Explain the drawbacks associated with ground based telescopes and how those drawbacks can be overcome
· Describe the technology used to study other wavelengths in the electromagnetic spectrum
· Discuss the use of computers in astronomy

	Elaborate
· Identify the conditions that hamper ground-based astronomical viewing-Activity ‘What Makes Good Viewing?’
· Build and learn to use a simple spectroscope (There are any number of instructions for this available.)

· Learn to use binoculars or a simple telescope and use it to make simple astronomical observations.(This skill is particularly important since students will be expected to view the moon and the planets later in the course.)

	· Utilize astronomical technology such as telescopes, binoculars, computers, and software

	Evaluate

· Written exam
· Demonstrate use of telescope, binoculars, and spectroscope
	· Relate the use of spectroscopy in studying the cosmos
· Utilize telescopes, binoculars, computers, and software

	Content Vocabulary 

· Wavelength
· Frequency

· Electromagnetic

· Amplitude

· Reflecting telescope

· Refracting telescope

· Newtonian telescope
· Cassegranian telescope
	Academic Vocabulary
· Identify

· Investigate

· Distinguish

· Describe

· Compare

· Contrast

· Differentiate

· Implement

· Demonstrate

· Imply

· Explain

· Classify
	Resources:
· The Cosmic Perspective, Chap. 6 & 7
· Practical Astronomy
· Project ASTRO Resource Notebook, The Astronomical Society of the Pacific

· Internet

	Evidence of Learning

	
	
	

	1. Which of the following would be a good location to build a ground-based observatory?
a. the mountains of northern Chile

b. outside Washington, DC

c. northern Alaska

d. the coast of western Africa

	2. The VLA in New Mexico studies wavelengths
a. in all ranges

b. in the radio range only

c. in the gamma and cosmic range

d. in the infrared range
	3. A CCD (charge-coupled device) 

a. measures wavelengths in the infrared range

b. shields space-based telescopes from harmful radiation

c. collects cosmic background radiation

d. collects individual photons for astronomical imaging 


Subject – Astronomy
Unit of Study: Time, Seasons, and Apparent Motion in the Sky
First Grading Period – Weeks 7 &8 Time and Seasons
 CURRICULUM OVERVIEW
	The Big Idea
	Unit Rationale

	Timekeeping and the seasons are based on the motion of the Earth.  Although we know it is the Earth that is moving, the sun, moon, and stars appear to be moving in the sky, and we use the motion of these celestial bodies to measure our time and seasons.
	In a world of digital time measurement, many students are perhaps not aware that timekeeping on Earth is governed by the Earth’s motion and measured by the apparent motion of objects in the sky.  This unit introduces them to the concept of Earth as the ultimate clock.

	

	TEKS
	TEKS-Specific Outcomes

	Concepts
Astronomy TEK 5The student develops a familiarity with the sky.  The student is expected to:
5(A) observe and record the apparent movement of the sun and moon during the day

5(B)  observe and record the apparent movement of the moon, planet and stars in the nighttime sky
Astronomy TEK 8The student knows the reasons for the seasons.  The student is expected to

8 (A)  recognize that seasons are caused by the tilt of the earth’s axis

8(B) explain how latitudinal position affects the length of day and night throughout the year

8 (C) recognize that the angle of incidence of sunlight determines the concentration of solar energy received on earth at a particular location

8(D)  examine the relationship of the seasons to equinoxes, solstices, the tropics, and the equator

Processes
Astronomy TEK 1The student, for at least 40% of his instructional time, conducts field and laboratory investigations using safe, environmentally appropriate, and ethical practices.  The student is expected to

1(A) demonstrate safe practices during field and laboratory investigations

    Astronomy TEK 2The student uses scientific methods during field and laboratory investigations.  The student is expected to
   2(D) plan and implement investigative procedures including making observations, asking questions, formulating testable hypotheses, and selecting equipment and technology

   2 (E) collect data and make measurements with accuracy and precision

   2 (H)  utilize astronomical technology such as telescopes, binoculars, sextants, computers, and software

	I can
· Track the apparent movement of the sun and moon across the sky during daylight hours

· Track the apparent movement of the moon and stars across the sky at night

· Relate the motion of the sun, moon, and stars to basic timekeeping

· Use the sun and the stars to tell you about what time it is

· Explain to you that the tilt of the Earth causes the seasons

· Explain to you why my latitude affects the number of daylight hours I experience during the year

· Explain to you that the angle of the sun in the sky is what determines the amount of solar energy received in a given spot on Earth

· Relate the seasons to the equinoxes, solstices, tropics, and the equator


	
	
	

	Evidence of Learning

	
	
	

	1. Students can draw or describe the motion of the sun and moon through the sky with 80% accuracy.
2. Students can diagram the movement of the stars through the night sky with 80% accuracy.
	3. Given a model of the sun and earth and a location on earth, students can correctly position the earth for winter solstice, spring equinox, summer solstice, and fall equinox, and noon and midnight with 80% accuracy.
	3. Students can explain with 80% accuracy why the length of daylight hours varies more at high latitudes than at low ones.


Subject – Astronomy
Unit of Study: Time, Seasons, and Apparent Motion in the Sky
First Grading Period – Week 7 Lesson 4 (4 days) Apparent Motion
CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What is the path of the sun in the sky?

· How do latitude and the seasons affect this path?

· What is the path of the moon and the stars in the sky?

· How do latitude and the seasons affect this path?
	· Use of astronomical tools studied in previous units
· Understanding of celestial coordinates as taught in unit on constellations


	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage

· Ask students ‘where the sun comes up’ and ‘where it sets’.  Then ask them how this might change in the summer or winter.
· Using software or photographs, show the students what the sky would look like at 10:00 PM tonight.  Ask them to predict what it would look like (a) at 4:00 AM tomorrow morning (b) at 10:00 PM in three months (c) at 10:00 PM in six months.  Let them make their predictions, then show them the actual changes they would see.
· Ask the students where the moon was in the sky the last time they noticed it.  
	· Realize that both the day and the night skies change according to the time of day and the time of year


	Explore
· Activity-Making Pictures of Motion

· Internet search on apparent motion of sun, moon, or stars
· Solar Motion Demonstrator
	· Associate the change in a shadow cast with a change in the apparent position of a light source

	Explain  

         Using software or Starlab, teacher demonstrates and/or discusses

· Celestial coordinates in greater depth

· Apparent motion of sun in sky and how this changes according to latitude and season

· Apparent motion of moon in sky and how this motion differs from that of the sun

· Apparent motion of stars in the sky and how the sky changes according to latitude and season

 (Note: The Starlabs are an ideal tool for teaching this unit-it is suggested that the teacher, if possible, hold this discussion in the Starlab using it to demonstrate.)
	· Describe the apparent motion of the sun in the sky
· Describe the effect of a change in latitude on this motion

· Describe the effect of a change in season on this motion

· Describe the apparent motion of the moon in the sky
· Describe the apparent motion of the stars in the sky and the effect of latitude and the seasons on this motion



	Elaborate

· Activity-Plotting the Apparent Motion of the Sun

· Activity-The Apparent Motion of the Moon  
· Activity- Sunrises at Stonehenge (software or Starlab)
· Activity-The Altitude-Azimuth Coordinating System

· Activity-Rotation of the Celestial Sphere
· Starlab activity-Apparent Stellar Motion

· Starlab activity-Star Drift

· Starlab activity-Season Identification

· Starlab activity-Motion of the stars


	· Observe and record the apparent motion of the sun
· Observe and record the apparent motion of the moon

· Observe and record the apparent motion of the stars

	Evaluate

· Written test
· Student diagrams the moon’s path through the sky

· Student describes or explains how the sun’s motion changes with latitude and the seasons
	· Observe and record the apparent motion of the sun and moon during daylight hours
· Observe and record the apparent motion of the moon and stars during nighttime hours

	Content Vocabulary 
· Altitude
· Azimuth

· Apparent motion

· Celestial sphere

· Ecliptic

· Zenith

· Solstice

· equinox
	Academic Vocabulary
· Identify

· Investigate

· Distinguish

· Describe

· Compare

· Contrast

· Differentiate

· Demonstrate

· Explain

· Predict

· Discuss
	Resources:
The Cosmic Perspective

Practical Astronomy

The Universe at your Fingertips, Astronomical society of the Pacific

Laboratory Experiments for Astronomy

Exploring the Sky

	Evidence of Learning

	
	
	

	1. You have been handed a photograph of the northern sky-the Big and Little Dippers and accompanying stars-at midnight.  How will a picture taken of the same region of the sky be different taken at 4:00 AM the same morning?
         a. There would be no change in the photographs.

         b. The stars would have rotated clockwise around Polaris.

         c. The stars would have rotated counterclockwise around Polaris.

         d. The stars would be setting on the eastern horizon.


	2. Between August and October, sunrise would move
           a. further toward the south

           b. further toward the north

           c. it would not measurably change

3. You are standing on the North Pole on June 21.  Where does the sun appear in your sky?

       a. directly overhead

       b. at a 40o angle

       c. on the horizon

       d. It comes up in the east and sets in the west.


	4. Your family has moved from San Antonio, Texas to Fairbanks, Alaska.  In a letter back home, tell your best friend how the skies in Alaska are different from what you are used to in Texas.  Be sure to include any differences you have noted in both the sun and the stars.


Subject – Astronomy
Unit of Study-Time, Seasons, and Apparent Motion in the Sky
First Grading Period – Week 7-8 Lesson 2 (6 days) Time and Seasons
 CURRICULUM GUIDE
	Essential Questions
	Essential Pre-requisite Skills

	· What causes the Earth to have seasons?
· How does your latitude affect the length of your days throughout the year?

· What determines how much of the sun’s energy you get at your location on Earth?

· How are the seasons related to the solstices, equinoxes, the tropics and the equator?

· How was our calendar developed and what are its features?

· How can we use the sun and the stars to tell time?
	· Latitude, longitude, celestial coordinates, apparent motion of the sun and stars from previous units


	The Teaching and Learning Plan

	Instructional Model & Teacher Directions

The teacher will…
	So students can…

	5E Model of Instruction
Engage

· Sun clock-students will build and test simple sun clock-teacher asks them why this simple clock works
· Teacher asks students to explain why it is colder in the winter than it is in the summer (Invariably, some of the students think it’s because Earth is closer to the sun during the summer.)

	· Associate timekeeping with the motion of celestial bodies
· Formulate hypotheses explaining Earth’s seasons


	Explore
· Activity Starlab notebook-Starclock
· Activity-Project 10-Making a Sundial
· Student activity-Comparing the intensity of the Sun from Different Angles

· Students use Internet to explore various calendars
	· Explain how the night sky can be used to tell time
· Explain how a sundial works

· Relate the angle of sunlight to the intensity of that light



	Explain

· Teacher discusses the effect of Earth’s tilt on the seasons
· Teacher uses software or Starlab to demonstrate the effect of latitude on the length of daylight hours throughout the year

· Teacher discusses or (better) demonstrates the relationship of the seasons to the equinoxes, solstices, the tropics, and the equator. (Associated activity-The Reasons for the Seasons-is listed below in elaboration but it could be used just as effectively here.)

· Teacher discusses solar and sidereal timekeeping.
· Teacher discusses the development of the modern (Gregorian) calendar.


	· Explain the effect of the Earth’s tilt on the seasons
· Describe the effect of your latitude on daylight hours in summer and winter

· Explain how the solstices and equinoxes are related to the 4 seasons

· Differentiate between a solar and sidereal day and a solar and sidereal year

· Explain the rationale behind the modern calendar


	Elaborate

· Student activity-Making a Night Clock (similar to star clock but more complicated)
· Student activity-Time and/or Azimuth of Sunrise and/or Sunset throughout the Year

· Student activity-The Reasons for the Seasons

· Student activity-Modeling the Reasons for the Seasons

· Student activity-Celestial Positions and Time (will have to be done inside the Starlab or Planetarium)

· Student activity-Design Your Own Calendar


	· Use the night sky to tell time
· Relate the latitude and season with the length of daylight hours

· Explain why the Earth has seasons and how those seasons relate to the solstices and equinoxes

· Experience the difficulty in designing a calendar that reconciles days to the actual year


	Evaluate

· Written test
· Given a light bulb and an ‘Earth’ on a stick, student demonstrates the position of the Earth during any season
	· Relates the tilted position of the Earth and its location in its path around the sun to the seasons

	Content Vocabulary
· Solar year
· Sidereal year

· Solar day

· Sidereal day

· Julian calendar

· Gregorian calendar

· Greenwich Mean time

· Time zone

· Local noon

	Academic Vocabulary
· Identify

· Investigate

· Distinguish

· Describe

· Compare

· Contrast

· Differentiate

· Implement

· Demonstrate

· Imply

· Design

· Explain

· Predict

· Discuss


	Resources:

The Cosmic Perspective, Chap S1

The Universe at Your Fingertips, Astronomical Society of the Pacific
The Universe at Your Fingertips

Practical Astronomy

Exploring the Sky

Laboratory Experiments for Astronomy

	Evidence of Learning

	
	
	

	1.  The Earth is actually closer to the sun in
         a. January

         b. April

         c. July

         d. October
	2.  Which of the following years will not be a leap year?
         a. 2300

         b. 3200

         c. 2012

         d. 5000

	3. You are standing in the back yard looking at the Big and Little Dippers at exactly midnight.  When is the next time the asterisms will be positioned exactly as they are right now?

        a. tomorrow at midnight

        b. exactly one year from now

        c. at 11:56 PM tonight

        d. at 12:04 tomorrow morning 


Subject: Astronomy
Unit of Study: Assessment Week
First Grading Period – Week 9
 CURRICULUM OVERVIEW
	Big Idea
	Unit Rationale

	Evaluation of learning is an ongoing process. 
	At the end of a grading period, an assessment is part of the overall learning cycle.  All content covered during the first grading period subject to evaluation.
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