Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: All We Are is Dust in the Interstellar Wind
Vocabulary Questions:
1.	Doug Finkbeiner states in paragraph six that “we can now correct for dust reddening and recover a star’s intrinsic color.” Using context clues, what does intrinsic mean?

2.	In paragraph 15, the author uses the word distribution in reference to the dust. Using context clues from paragraphs 15 and 16, what do you think distribution means?

Text Evidence/Content Questions:
1.	“Reddening” is a phenomenon caused by cosmic dust scattering the blue light coming from an object. Using evidence from the text, explain why reddening is a nuisance to astronomers. 

2.	Section three states that knowing where dust is and isn’t can teach us a lot about what has happened in the galaxy. What are some things we have learned? Use evidence from the text to support your answer.

3.	In section four, the author discusses many telescopes, but one of the most exciting is the LSST. What benefits will the LSST provide astronomers?

Writing Prompt: 
Carl Sagan famously said, “The nitrogen in our DNA, the calcium in our teeth, the iron in our blood, the carbon in our apple pies were made in the interiors of collapsing stars. We are made of star stuff.”

We are tied more directly to the universe than we might think. Astronomers study the patterns of organization and distribution of interstellar dust to answer questions about the universe. Using evidence from the article, discuss what interstellar dust is, what problems it causes, and how astronomers are using it to increase their understanding of the universe.

Text-Dependent Questions and Writing Prompt for Complex Text
Sample Key

Article Title: All We Are is Dust in the Interstellar Wind
Vocabulary Questions:
1. Doug Finkbeiner states in paragraph six that “we can now correct for dust reddening and recover a star’s intrinsic color. Using context clues, what does intrinsic mean?
The word intrinsic is used in relationship to the star’s color and what it should be if the dust reddening could be removed. Therefore, that gives the clue that intrinsic must mean its original or natural color. 

2. In paragraph 15, the author uses the word distribution in reference to the dust. Using context clues from paragraphs 15 and 16, what do you think distribution means?
From the clues in paragraphs 15 and 16, distribution means the way the dust is spread out. The author states that most of the dust is contained in the disk. In paragraph 16, more clues are given when the author describes how the dust leaves clues to what has happened in our galaxy. (For example, dust extending outward and dragging dust from our galaxy.) 

Text Evidence/Content Questions:
1. “Reddening” is a phenomenon caused by cosmic dust scattering the blue light coming from an object. Using evidence from the text, explain why reddening is a nuisance to astronomers.
The author states that astronomers can tell a lot about a star simply by its color, however, the reddening effect can trick scientists into thinking a star is cooler and dimmer than it really is. In paragraph seven, Finkbeiner stated, “Even a tiny amount of dust can interfere with astronomical measurements.”

2. Section three states that knowing where dust is and isn’t can teach us a lot about what has happened in the galaxy. What are some things we have learned? Use evidence from the text to support your answer. 
As stated in paragraph 8, an area that is saturated with dust may indicate a stellar nursery, or areas where there are holes of missing dust could indicate an explosion like a supernova. Glen Langston states while speaking about dust, “It represents both sides of star life – star birth and star death.”

Misconceptions/common errors: Students sometimes think that astronomers have way more information than is really available to them. Remind them that we will only be able to learn more about our galaxy and universe if we continue to keep improving our equipment and pushing to know more.

3. In section four, the author discusses many telescopes, but one of the most exciting is the LSST. What benefits will the LSST provide astronomers? 
According to paragraph 18, “It will provide data for 10 times more stars than currently available, recording the entire sky twice every week.” As stated in paragraph 19, “LSST will gather more than 30 terabytes of data every night, providing more data than ever before.”

Misconceptions/common errors: Again, students should realize that this doesn’t mean all the stars of the universe will be mapped out at this time.

Writing Prompt: 
Carl Sagan famously said, “The nitrogen in our DNA, the calcium in our teeth, the iron in our blood, the carbon in our apple pies were made in the interiors of collapsing stars. We are made of star stuff.”

We are tied more directly to the universe than we might think. Astronomers study the patterns of organization and distribution of interstellar dust to answer questions about the universe. Using evidence from the article, discuss what interstellar dust is, what problems it causes, and how astronomers are using it to increase their understanding of the universe.
“All we are is Dust in the Interstellar Wind.” The title says it all. However, most people think that space is just that, empty space. But that’s not the case. Space has cosmic dust in it that is composed of fine particles of matter. Even though dust only makes up about one percent of the matter between star systems in a galaxy, it causes big problems for astronomers trying to study objects found behind the dust, and it can also have negative effects on astronomical measurements. A team of scientists have recently created a new tool, a 3-D map of interstellar dust reddening, to help them improve their astronomical measurements. With tools like these, scientists hope to better understand where cosmic dust comes from, they hope to learn about our galaxy’s history, and they hope to better understand what is currently taking place in our galaxy.

Carl Sagan once said, “We are made of star stuff.” But what is “star stuff”? Cosmic dust or interstellar dust is fine particles of matter in space. This dust can be made of many different things. In addition, cosmic dust “represents both sides of star life – star birth and star death.” Areas where stars are born are saturated with dust and when dying stars explode they expel dust everywhere. These dusty areas are also “factories of cosmic chemistry” –chemistry that creates molecules such as graphite. “In fact, everything in the universe—stars, comets, asteroids, planets, even humans, started out as grains of dust floating around in space.” 

Despite the importance of researching cosmic dust to better understand where it comes from, what it might be hiding, and what it’s turning into, cosmic dust has long been considered a bit of a nuisance to astronomers. One of the biggest frustrations is that it can have negative effects on astronomical observations and measurements. As one example, dust can make it difficult, if not impossible, to see far-off galaxies and stars with optical telescopes. As another example, dust produces a scattering effect called “reddening.” With this effect, dust scatters the blue light coming from an object, making it appear redder. Astronomers can learn a lot about stars by their color, so it can cause a big problem if the scattering causes an astronomer to think a star is cooler or dimmer than it actually is.

In order to solve some of the problems that dust creates, scientists have had to get creative in order to acquire more accurate astronomical measurements. A team of scientists has found a way to correct for dust reddening and recover a star’s intrinsic color. Doug Finkbeiner, Gregory Green, and Edward Schlafly have created 
a 3-D map of interstellar dust reddening across three quarters of the visible sky. This tool will allow astronomers to know when the target of their observations may be suffering a reddening effect and how much reddening they can expect; this will allow astronomers to acquire more accurate data. The 3-D map will also allow astronomers to study the distribution of dust in our galaxy. This may help astronomers better understand the history of our galaxy, like where a supernova might have occurred, where certain cosmic dust comes from, and how old the dust is. It will also help astronomers better understand the galaxy’s structure and how it has changed and is changing over time. When pairing this 3-D dust mapping tool with additional technology, it will only increase the amount of detailed data astronomers have access to, to better study the galaxy. Scientists hope by the 2020s, the LSST (Large Synoptic Survey Telescope) will provide data for 10 times more stars than is currently available, recording the entire visible sky two times a week.

In sum, even though cosmic dust can be a nuisance, it can help astronomers learn more about our galaxy’s past, present, and future. As technology continues to advance, Finkbeiner and his team hope the 3-D map and its combined data from a variety of sources will help astronomers solve some of the greatest cosmic mysteries. Finkbeiner also hopes the data they will be able to gather will be something truly extraordinary: “I can imagine the final product as something very beautiful. So beautiful that every Hollywood movie will want to use it for their flying-through- the–galaxy-scenes.”
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