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Learning Goals – Astronomy in the Eighth Grade Classroom 
 

• Many students have misconceptions about seemingly simple ideas, such as the 
Earth’s spherical shape, phases of the Moon, and the seasons. Educators believe 
it’s important to address student’s private theories for real learning to take place. 

• 2-dimensional drawings can cause misunderstandings; 3-dimensional models are 
more effective in helping students to figure out phenomena. 

• Students need to construct their own understanding of the universe by making 
observations, manipulating models, and struggling with their own theories. 

• Patience in teaching astronomy means we give up the idea that if we just tell our 
students “how it is” they will understand concepts such as gravity, seasons, and 
phases of the Moon. We need to allow students to observe and make sense of their 
own observations and to struggle with explanations of astronomical phenomena. 
We still have to keep key concepts in sight, but give up the idea that all our 
students will reach the desired level of understanding when we complete the unit. 

• If we’re patient, students will learn the astronomers’ skills of observing, finding 
patterns in the sky, and acquire the fundamental concepts of astronomy. 

• Some 25% or more of 8th graders have misconceptions of what we mean when we 
say the Earth is round and of concepts like gravity. Many say stars are tiny points 
of light, some believe they were sparks broken off the Sun. Few students could 
explain that the Moon sometimes appears as a crescent because only a small part 
of it is lit by the Sun. Most attribute the crescent shape o the shadows of the Earth 
on the Moon or because of clouds in front of the Moon. 

• Why do students have these misconceptions? Theory one, Piaget’s developmental 
theory, suggests that they are too  young to understand Abstraction Theory two, 
Robert Gagne, who thinks it’s a result of learning. 

• Students have to unlearn misconceptions before they can learn new ones. It’s 
important to give students time to discuss their ideas—not matter how bizarre-
before they can integrate new knowledge. Students really believe their own ideas 
about the Earth’s shape. Only when they argued and debated their ideas with other 
students that many looked for a new model that made sense. ***Good example of 
how to do this is with unit, “What Shape is the Earth?” 

• Students need to observe and record what they see, find and interpret patterns, 
make predictions, and formulate explanations for their own observations. 

• Young children often have difficulty seeing things from another point of view. 
• Students construct their own ideas about the universe. We can’t do it for them. 

But we can help them correct their misconceptions.  
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Our Eighth Grade Learners 
 
Our group worked with two eighth grade classes at MS256 which is located on West 93rd 
Street in the Borough of Manhattan.  The fifty students are in Ms. Deirdre McEvoy’s 
science class. MS256 receives Title I Funding and was recently taken off the New York 
State list of Schools in Need of Improvement.  The demographic profile of MS256 is as 
follows: 
  
 Total Student Population: 170 

• Female 52% 
• Male 48% 
• Ethnicity 

o Asian and Others: 3% 
o Hispanic: 34% 
o Black: 58% 
o White: 5% 

• English Language Learners 2% 
• Eligible for Free Lunch: 71% 

 
Some of the students in Ms. McEvoy’s class have expressed a keen interest in Astronomy 
in the past.  They have primarily learning through lectures, note taking, and using a 
Science series of textbooks which they utilize in the classroom.  Ms. McEvoy enhances 
her lessons with many hands on science labs and experiments. 
 
This is the second year that Sharon Mistretta has been working with Ms. McEvoy’s class.  
Reach the World Foundation has placed Sharon in the classroom with Ms. McEvoy to 
assist in the integration of technology into the classroom. 
 
The classroom is equipped with five laptop computers and two desktop computers.  The 
laptops are equipped with wireless internet capabilities, but the wireless service in the 
building is spotty at best.  The school purchased a hub device and CAT-5 cables to split a 
hardwired internet solution to compensate for the sporadic availability of the wireless 
service.  The two printers in the room frequently do not work.  Ms. McEvoy’s classroom 
is equipped with a science cart which has a desktop computer with an attached projection 
device. The science cart is used to project the computer’s screen onto a pull down movie 
screen at the front of the room. 
 
The students frequently exhibit behavior problems which make classroom management a 
big issue.  Student behavior frequently impedes instruction.  The students can be broken 
up into three groups, those who are obedient and want to learn, those who deliberately 
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cause distractions to disrupt instruction, and those who are distracted by the uproar.  The 
average age of the students is fourteen years old.  We have two students in this eighth 
grade who are sixteen and seventeen years old.   
 
 
                 

The Legacy Model 
 

Why Group One Has Chosen to Use Legacy 
 

• Legacy is problem based. Most effective ID models are “real world” problem-
based—not solution-based. (Schwartz 1999; Linn 2006; Reigeluth 2007; 
Shaenfield 2007) 

• Legacy is very flexible (“ flexibly adaptive instructional design”), encouraging 
students and instructors to engage in a process of brain searching, research, 
review, and assessment, enhancing the process of instruction and learning. 
(Sawyer 2006; Merrill 2007; Reigeluth 2007) 

• Legacy is readily adaptable, usable in highly specialized, advanced courses or in 
general, introductory courses.(Schwartz 1999; Edelson 2006; Lehrer 2006) 

• Legacy is a constructivist model. It encourages students to interact with 
instructors, to discuss ideas and ponder prior experiences, to demonstrate 
understanding and skills, to assess, apply, integrate, and publicize understanding 
and skills.(Schwartz 1999; Collins 2006; Jonassen 2007; Kafai 2007) 

• Legacy employs a learning cycle that encourages the process of conceptualization 
(look forward), critical thinking (reflect back), the sharing and exchange of ideas, 
research, assessment, and publication. Moreover, the authors elucidate the theory 
and practice of the Legacy cycle.(Schwartz 1999; Bransford 2006; Shaenfield 
2007) 

• Legacy is collaborative or group-oriented, which, educationally speaking, is an 
effective way to learn. (Schwartz 1999; Sawyer 2006) 

• Legacy, in its use of three progressively more difficult challenges, illustrates the 
educational principles of elaboration theory.(Schwartz 1999; Scardamalia 2006; 
Reigeluth 2007) 

• Legacy sees learning (in part, at least) as a cultural process that is community-
based. (Schwartz 1999) 

• Legacy encourages the use of software that enhances the visual aspects of 
learning, (Schwartz 2003; Schwartz 2006) 
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• Legacy supports the use of four types of learning environments (learner-centered; 
knowledge-centered; assessment-centered; community-centered) that enhance 
learning.(Schwartz 1999) 

• Legacy enhances both intrinsic and extrinsic motivation. (Schwartz 1999) 
• Legacy supports equity and a broad range of students. (Barrin 2006)  

 
 
 
 

Our Implementation of Astronomy Legacy 
 
The Astronomy Legacy unit has been based in a wiki which is hosted at Wikispaces.  The 
wiki format was chosen for several reasons: 
 

1. The members of Group One are located in Iowa, Kentucky and New 
Jersey.  In order to make the Astronomy Legacy completely collaborative, 
we wanted to base our work in a wiki which could be edited by all 
members of the group. 

2. The wiki would provide us with the flexibility needed to represent the 
cyclical nature of Legacy.  Pages and links to pages could be developed to 
represent the various Challenges while still sharing pages overlapping 
components. 

3. Ms. McEvoy and her classes could use the wiki as a springboard for the 
three Challenges and still have the opportunity to revisit earlier work and 
review concepts. 

4. We could utilize a link to a blog as our student journal to look ahead and 
reflect back, which we call “Lift Off” and “Land Here”.  Through this 
blog, Ms. McEvoy could post assignments, the Group could answer 
questions posted by the students and we could provide key links to our 
wiki and Adobe Connect chat room. 

 

Challenge One 
 
Our Group decided that a good beginning for the Astronomy Legacy would be to have 
each student discover their “Universe Address”.  This would enable the students to build 
their knowledge from what they know, their neighborhood, to what they don’t know, 
their “larger” address.   
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We began with viewing the movie “Power of 10”.  This movie, produced in 1977, travels 
from an aerial view of a man in a Chicago park to the outer limits of the Universe.  The 
Group wanted to emphasize the vastness of the Universe to the class.  Then, we 
continued our instruction with Google Earth and a class discussion of our “Universe 
Address”.  The students were given an index card to record the steps of their expanded 
address.  We entered the address of the school and zoomed into an overhead view of the 
school building.  Then we asked, “What is next?”  Some students jumped directly to 
“Earth”.  We demonstrated that perhaps we should “Fly To” Manhattan Island.  To our 
surprise, many of the students did not realize that Manhattan is an island.  We pointed out 
the different boroughs of New York and then stepped them out to the State of New York, 
then the United States and then North America.   
 
When we asked, “What are the names of the continents?”,  we discovered that many 
students did not know the names of all of the  continents.  The Group took this 
opportunity to post a poem on the blog which is a tool to remember the names of the 
continents.  As we found a gap in the students’ knowledge, we used the wiki or the blog 
to provide answers to questions or the opportunity for further research.  
As a culminating activity to Challenge One, we had the students work at “stations”.  
Some students completed worksheets pertaining to that day’s lesson and others were 
asked to sit at one of the five laptops or two desktops and “Fly To” anywhere on Earth 
that they would like to investigate.  To our surprise, most of the students “Flew To” their 
native country, Puerto Rico, the Dominican Republic, Bosnia, Albania, Mexico, etc.  It 
was interesting to discover their basis of knowledge from which the students would 
construct their understanding of the Universe.   
 
As a “Land Here” activity, we invited the students to post questions concerning stars or 
other objects in the Universe on Ms. McEvoy’s blog.   Then, Rachel Connolly posted 
answers to the students questions.  The answers were reviewed in a class discussion on 
subsequent class days. 
 

Challenge Two 
 
During the second Challenge, we needed to take the students’ journey from Earth to the 
Solar System.  We did this by having the students click on a program called Celestia 
which we downloaded from http://sourceforge.net/projects/celestia/ to each desktop.  The 
students used the Navigation menu and Solar System Browser to visit any planet, star, or 
other space objects including the International Space Station.  We allowed them to freely 
examine the Solar System in order to build upon their personal knowledge and explore 
space. 
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Next, we asked the students to break into groups according to their zodiac sign.  Our hope 
was to further engage the students by giving them a sense of ownership of the Challenge 
and to foster new alliances among students that didn’t necessarily get along in other 
circumstances.  We had the students click on a program called Stellarium which we also 
downloaded from Sourceforge.  Stellarium shows the dome of the sky.  The students can 
use the toggle buttons to display the constellation star patterns, the names of 
constellations,  and the constellation art that was envisioned by the ancient Greeks and 
Romans.  Also, the students could toggle away the ground so that the constellations in the 
Southern Hemisphere could be viewed.  Also, Stellarium has a search feature which the 
students could use to find their zodiac constellation.  
 
Through a variety of websites posted in Research and Revise, plus class materials, the 
students sketched their constellation in their notebooks in preparation for recreating their 
constellation on Gliffy.com.  Gliffy is a flowcharting and mind mapping tool which 
features a virtual piece of graph paper and shapes to click and drag onto a graph.  The 
students were asked to recreate their zodiac by clicking and dragging the star shape, then 
joining the stars into a constellation with the line tool.  Finally, each student drew a text 
box on their graph, recorded their name and constellation and saved their work.  The 
students worked very carefully on their graphs and made many revisions until the 
constellation was “just right”.   
Again working in stations, the students were asked to complete worksheets about stars 
and constellations while other groups completed their Gliffy diagrams. 
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Based on class discussions, research and worksheets, the students were invited to post 
questions onto the blog indicating what planets, stars or other objects they would like to 
see through a telescope.  Rachel has provided the Group with access to the online, remote 
telescopes maintained by the University of Louisville.  Two telescopes, one in Kentucky 
and one in Australia at the University of Queensland were made available to the class as 
our Third Challenge. 
 

Challenge Three 
 
Challenge Three provided an exciting opportunity to the students at MS256.  As residents 
of New York City, the city lights pose a substantial obstacle to viewing objects in the 
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night sky.  On Wednesday, December 12, the class was scheduled to meet with Rachel 
and Dr. John Kielkopf of the Astronomy and Physics Department of the University of 
Louisville to view space through the telescope at the Mt. Kent Observatory in Australia.  
Unfortunately, the weather did not cooperate and it was cloudy and raining in Australia 
during the time that we were in our science class.  Instead, Rachel and Dr. Kielkopf 
shared photographic images taken through the telescopes in Kentucky and Australia 
using our Adobe Connect Small Group Session.  The class saw images of a comet hitting 
Jupiter in 1995, detailed images of the moon’s surface, our nearest star Proxima Centauri 
and the Whirlpool Nebula.  The class was able to ask many questions and receive 
answers from Dr. Kielkopf.  We hope to reschedule our viewing of the telescope to 
another day.  The students are anxious to see live images of objects in the Universe. 
 
We had the students document facts that they have learned within this astronomy unit 
using a website called MakeBeliefsComix.com: 
 

 
 
By collaborating on this comic, the students shared astronomy facts that they had learned.  
This use of an online comic generator is a great way to “Go Public” about what they 
know and also serves as a “Test Your Mettle” to assess what the students have grasped. 
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Flowchart of Our Legacy Implementation 
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Our Suggested Revisions and Reflections 
 
 
In their article entitled “Software for Managing Complex Learning”, Schwartz and his 
colleagues muse, “As college teachers we often find that our predominant method of 
teaching is to assign chapter readings and then to give lectures and demonstrations of 
points we think are important.  We assess learning by asking students to answer multiple 
choice questions, give presentations, or write essays that paraphrase and elaborate on 
what they have learned.”  While these methods work, Schwartz and his fellow authors of 
Legacy realized that, “…the quality of their learning is often less satisfying.”(Schwartz 
1999) 
 
As a team, we have implemented an Astronomy unit which adapted the Star.Legacy 
format developed by the authors of the Vanderbilt study.  Legacy lent itself to our own 
goals by utilizing the four learning environments described by Schwartz as “Flexibly 
Adaptive Instructional Design”: 
 

1. Learner Centered Environment – which is focused on “knowledge, skills and 
attitudes that students bring to the learning situation.”(Schwartz 1999)  The 
students had an interest in Astronomy and by utilizing the Legacy framework, we 
were able to attract the students to the subject by creating an intriguing module on 
Astronomy.  The brought their perception of their universe address to class.  The 
team was able, through the use of the Challenges to expand and augment that 
knowledge.   

2. Knowledge Centered Environment – which focused on “knowledge that is 
organized around ‘core concepts’ or ‘big ideas” that support subsequent 
learning.”(Schwartz 1999)  The core concept of the students’ place in the universe 
was expanded upon once they gained new knowledge of their enhanced 
knowledge of their place on earth.  Programs such as Google Earth, Celestia, and 
Stellarium gave them new layers of knowledge. 

3. Assessment Centered Environments – which help students “thinking become 
visible so that both they and their teachers can assess and revise their 
understanding.”(Schwartz 1999)  By using the Gliffy software to produce their 
own version of a constellation and the Make Beliefs Comix site to voice their new 
knowledge, the assessment became a vehicle for the students to actually enjoy 
showing their new knowledge, and for the teachers to see the students’ progress. 

4. Community Centered Environment – “…that capitalize on local settings to create 
a sense of collaboration.”  The classes were regrouped according to zodiac sign 
which gave them an opportunity to collaborate with students who are not 
necessarily part of their “usual” classmates that they would gravitate to for group 
work.  A sense of camaraderie developed among students and teachers.   
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Overall, Legacy was an excellent vehicle to implement a technology based, student 
centered environment for learning.  The Astronomy Legacy project was enjoyed by the 
students, teachers and the Instructional Design Group One Team. 
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