Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Ten Things to Know about Scott Kelly’s #YearInSpace
Text Evidence/Content Questions:
1.	In the article, the author writes that we need to study systems like vision and bone health to see how they are affected by being in microgravity for so long. Scientists will study the data from the year in space mission, and then determine what countermeasures can be taken to mitigate risks to astronauts in future deep space missions. Using evidence from throughout the text, explain why this research and analysis, as well as past research, is important to future space exploration.

2.	Why is Scott Kelley and his brother, Mark Kelly, such a perfect team to study?

3.	If the program is called Year in Space, why are researchers stating that this project might go on for 3 or even 6 years of time?

4. Were all of the experiments and research during Kelly’s and Kornienko’s year in space directly related to the Year in Space mission? Explain using evidence from the text.

5. This project is an international mission involving an astronaut and a cosmonaut. Using evidence from the text, explain why international space missions are important.

Writing Prompt: 
How does the Year in Space mission so clearly show the importance of careful scientific thinking and reasoning? Using evidence from the text, explain how the study ‘Year in Space’ is so vital to our understanding of the effects of microgravity on humans.




Text-Dependent Questions and Writing Prompt for Complex Text
Sample Answer Key
Article Title: Ten Things to Know about Scott Kelly’s #YearInSpace

Text Evidence/Content Questions:
1.	In the article, the author writes that we need to study systems like vision and bone health to see how they are affected by being in microgravity for so long. 
	Scientists will study the data from the year in space mission, and then determine what countermeasures can be taken to mitigate risks to astronauts in future deep space missions. Using evidence from the text, explain why this research and analysis, as well as past research, is important to future space exploration. 
In order to plan for and achieve successful future deep space missions, missions that could include going to Mars, scientists need to ensure that humans will be able to physically and emotionally handle such missions. They want to ensure that crew members can maintain their health and full capabilities throughout a long deep space mission and after their return to Earth. Using the data from the Year in Space mission as to how astronauts’ bodies are affected by microgravity, they can then take action to prevent or lessen the damage to astronauts’ bodies in future long-term missions. In past space missions they learned that the atrophy of muscles is a huge problem. As a consequence, scientists developed special ways for astronauts to work out on board the ISS to lessen the negative impact on muscles and bones, and created a strength training and reconditioning program to be used after their return to Earth. The more targeted research that scientists can conduct on long-duration crew members, the better they can prepare astronauts to have safe, successful long-term space missions in the future.

Misconceptions: Scientists don’t know everything. As the saying goes, “Sometimes we don’t even know what we don’t know.” This can be surprising to students as they often think scientists know everything. That is what is so important about this mission and science in general. We need to continue to explore, collect data and analyze it as we look for meaning and correlations.


2.	Why is Scott Kelley and his brother, Mark Kelly, such a perfect team to study?
	Scott and Mark are identical twins. Mark serves as the perfect scientific control during Scott’s year-long mission in space. Any new DNA studies should provide some compelling evidence that supports certain factors in the human body that we had no idea were being affected while an astronaut lives in microgravity for an extended period of time. 

Misconceptions: Our understanding of DNA has changed a lot in just 20 years. We used to think of it as fairly static (which is what most students will believe), but now we are learning that it can change due to gene signals from environmental variables. This study will be vital to our current understanding.

3.	If the program is called Year in Space, why are researchers stating that this project might go on for 3 or even 6 years of time?
	Kelly and Kornienko underwent investigations a year before their mission began, more research was conducted during their year in space, and research will continue for a year or more after their return. In addition, the data from their time in space is still being collected and analyzed. At the time this article was written, some of it hasn’t even been opened; it is still on the SpaceX Dragon Spacecraft waiting to return to Earth. It will take teams from all over the world time to review all of the reams of data. It may be six months to six years before we see published results from the research.

Misconceptions: A science project doesn’t end when the data is collected. Students may need to be reminded how the data will take months and years to review.

4. Were all of the experiments and research during Kelly’s and Kornienko’s year in space directly related to the Year in Space mission? Explain using evidence from the text.
They had to run almost 400 science experiments while they were there. Some had to do with the Year in Space project, but many others did not. These included space station maintenance, CubeSat deployment, spacewalks, and even keeping up with plant research.

5. This project is an international mission involving an astronaut and a cosmonaut. Using evidence from the text, explain why international space missions are important.
Having international support is good for many reasons. “Buy-in” from other countries helps to continue support of space exploration. These kinds of collaborations help increase more rapidly the biomedical knowledge necessary for human exploration, reduce costs, improve processes and procedures, and improve efficiency on future International Space Station missions.

Misconceptions: Space exploration is usually considered a U.S. endeavor. However, in this day and age there are many other countries involved in research in space, and it is a good thing. Politics in one country can sometimes hamper funding when only one country is trying to conduct the research, and this could jeopardize the fate of a mission and the ability to acquire new research. Yet, with an international team of researchers, the chances of one country stopping funding won’t affect the entire mission. In this Year in Space mission, it involves the U.S. and Russia, but data collected will be shared with international partners as well, so many countries will benefit. On a separate note, the U.S. doesn’t even use space shuttles anymore. The only way to get American astronauts to and from the International Space Station at this point is through space capsules from the Russian space program. Thus, collaboration is critical. Further, we need many countries to participate in space research in order to achieve future long-term deep space missions, like going to Mars.

Writing Prompt: 
How does the Year in Space mission so clearly show the importance of careful scientific thinking and reasoning? Using evidence from the text, explain how the study ‘Year in Space’ is so vital to our understanding of the effects of microgravity on humans.
Science isn’t just a fixed question, hypothesis and data collection endeavor. We have questions about living in microgravity, but there are questions we don’t even know to ask. The strength of this mission is on how much science is being done in just one year. Almost 400 experiments will take place while astronaut Scott Kelley and cosmonaut Mikhail Kornienko spend their year in space. 

We may have other humans who have lived in space for over a year, but with new advances in our understanding of physiology and genetics or omics, we need to collect more data. They will be sampling blood, urine, saliva and more. They will perform sensory tasks on their vision. They will participate in fluid shifts and help test Russian CHIBIS pants. They will be tested for their behavior and attitudes. Atrophy of muscles and bones will also be studied. Today, a current area of research is how our microbiome is unique and performs differently in each one of us. We didn’t know about that in the days of the previous missions. Data will be collected without any previous hypothesis on what they might find. Scientists are gathering data and will analyze it later. By collecting the data, we might find a correlation to something we never even knew existed. 

The Year in Space mission also has a secondary study. Scientists developed a set of 10 major experiments to compare the effects of microgravity during a long spaceflight. Scott Kelley’s data from his year in space will be compared and contrasted to his identical twin brother, retired astronaut Mark Kelley, who will remain on Earth while his brother is in space. Mark will serve as the control. This is perfect as genetically they are basically the same. Any differences they note may point to an effect from working in space. This is vitally important to our understanding if we want to conduct future deep space missions to places like Mars. 

As a human endeavor, we desperately want to explore. It is in our nature. But we can’t just do it and ask questions later. For the sake of the lives of the astronauts, we must be careful and steady, and we must conduct research and tests, and then we must analyze the data. This will enable scientists to develop countermeasures that could prevent a problem from occurring in future missions. Our first mission to Mars may not be far behind, and we want to make sure we do everything we can to keep our explorers alive and safe. Scientific thinking and planning will allow us to do so successfully. 
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