Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Starving the Beast
Vocabulary Questions:
1.	Inferring from the text, what does “to target molecular chaperones” refer to in paragraph 6?

2.	In paragraph 9, how does chelation relate to the development of He’s research?


Text Evidence/Content Questions:
1.	Give a brief outline of Chuan He’s research.


2.	How did Chuan He benefit from previous fundamental research?


3.  In section 2, identify a problem that is revealed, as well as its solution.


4. What evidence is given throughout the text to support the quote from paragraph three, “Researchers have known tumor cells need nutrients to grow, and copper was a favorite”?


5.	What is the author’s purpose in including the final three paragraphs of the article?

Writing Prompt: How are scientific methods useful to scientists that conduct research in science-related fields? Cite specific evidence from the article to support your claim.
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Text-Dependent Questions and Writing Prompt for Complex Text 
Sample Answer Key
Article Title: Starving the Beast
Vocabulary Questions:
1.	Inferring from the text, what does “to target molecular chaperones” refer to in paragraph 6?
In this section, the molecular chaperones are referring to the proteins that help transport copper into the cells. These protein cell chaperones are discussed in paragraph 3 in more detail. Here the author is discussing the scientist’s ability to isolate and manipulate these protein cell ‘chaperones.’ Potential misconceptions/wrong answers: Students may have a hard time visualizing what a chaperone protein is and therefore have a harder time understanding it. Ask the students what a chaperone does at a dance or field trip.  Relate how chaperones on field trips are there to help supervise and make sure everyone gets where they need to go, to chaperone proteins. The chaperone proteins supervise copper’s entry into the cell.

2.	In paragraph 9, how does chelation relate to the development of He’s research?
The chelation was used to remove copper from the body. The failings with the chelation- method made it clear that another method was necessary to rid the cancer. This gave He’s research a chance to solve the problem.

Text Evidence/Content Questions:
1.	Give a brief outline of Chuan He’s research.
Chuan He’s research was developed to find a way to disrupt the transportation of copper to cancer cells. He used small molecules to interrupt the path of proteins as they carried copper to cancer cells. This does not affect normal cells, but it does cause cancer cells to stop growing.

2. How did Chuan He benefit from previous fundamental research?

One of the first benefits from previous research was learning that tumors store up large amounts of copper. The second line of research showed him that copper was essential to all cells. Researchers showed that when you used chelators to get rid of copper throughout the body, it also had a negative impact on normal cells. So, while knowing that removing copper from a person would kill the cancer, it would also cause other serious issues. Lastly, the third line of evidence showed that chaperone proteins were the molecules responsible for moving copper into the cells. Potential misconceptions/wrong answers: Students may not see the important need to show all lines of study presented. Discuss with the students the consequences if one of the lines of previous research was removed.

3.	In section 2, identify a problem that is revealed, as well as its solution.

In earlier research, scientists tried to remove copper from the body entirely since this would also stop the copper from reaching the cancer cells. The problem was, our bodies need to have a small amount of copper to function, so removing all copper had negative impacts on people. As a solution, He decided to focus his study on eliminating the transport of copper to cancer cells. This would allow copper to remain in our bodies, but also withhold the cancer cells of copper.

4. What evidence is given throughout the text to support the quote from paragraph three, “Researchers have known tumor cells need nutrients to grow, and copper was a favorite”?

This research is mentioned numerous times throughout the article. There are references to many studies to conclude that cancer cells require more copper than normal cells. In paragraph 9, the author references a previous study that found that copper accumulates in tumors. In paragraph 12, the author states that He’s research found a higher level of copper protein-delivery chaperones in cancer cells than found in normal cells.

5.	What is the author’s purpose in including the final three paragraphs of the article?
The author included these paragraphs to show how research starts. These paragraphs show that research relies on creativity and imagination. It shows the reader that scientific ideas and research questions can begin anywhere, inside or outside of a lab. Research is inspired by things scientists see and hear, and can build off of other’s work. Scientists don’t always know what aspects of research will turn out to be useful, but asking questions and letting curiosity help drive their research has an important role in the research process, helping scientists in their pursuit of discovery.

Writing Prompt: How are scientific methods useful to scientists that conduct research in science-related fields? Cite specific evidence from the article to support your claim.
In all fields of science, scientists use scientific methods to outline their experiments and to ensure that their findings will be useful. The article “Starving the Beast” by Ivy Kupec, demonstrates the importance of using scientific methods in the field of biology. The article describes a recent study to explore copper and the role it plays in cancer cells. The study’s lead scientist, Chuan He, makes it clear that using scientific methods is essential in conducting research in science-related fields. The use of scientific methods helped He further the development of important research that can be used by others who hope to transform his discovery into future treatments for cancer. 
Chuan He’s research began with a review of research related to his area of interest: reducing the growth of cancer cells. The author states, “According to He, his research couldn’t have happened without previous fundamental research about copper trafficking and tumor growth.” After determining his area of research, He began research into the topic. This was useful because it ensured that He did not repeat a previously completed experiment, and it also ensured that the findings of his research would be significant to the field of cancer research. He began his study following scientific methods and he continued to use them while conducting his experiment.
Once He gathered information about reducing tumor growth by decreasing its ability to receive copper, he developed a hypothesis that could be tested in the lab. He stated, “Our hypothesis explored copper trafficking [i.e., how it moved] inside the cell.” He and his research team created a hypothesis and then tested this hypothesis in the lab. He later stated, “We found that levels of these copper protein-delivery chaperones were higher in cancer cells… This suggested we could develop molecules to target these proteins and disrupt the copper delivery….” This statement shows that after completing their research, He analyzed the data and drew conclusions based on the results. In his conclusion, He also described future research that could be completed after the completion of his study. He’s research clearly demonstrated many areas of sound scientific methods.
Based on the article “Starving the Beast” by Ivy Kupec, it is clear that scientists find it valuable and useful to follow scientific methods when conducting research in the real world. Using scientific methods allowed He to ensure that his research would be valid and have a significant impact on his field. All fields of science rely on scientific methods in order to ensure that their field is progressing and making new discoveries as efficiently as possible.

Written Response- Potential Misconceptions:

Scientific methods are ways to approach scientific concepts to identify questions to answer, experiments to design, variables to identify, data to collect, and conclusions that can be drawn. There is no set Scientific Method that has a series of steps in a specific order that need to be accomplished in order to complete a scientific investigation. In the past, the way that teachers typically taught this in the classroom was through a series of set steps, but this can mislead students. So instead of the traditional Steps of the Scientific Method, teachers should more appropriately state scientific methods. In the classroom, teachers might talk about scientific methods in steps so that a student can use them as a checklist on a test so teachers can analyze how well students know the process. But students should be made aware that there is no set process in science. There are general guidelines to follow to creating a scientific investigation but to create an absolute about scientific methods losses that ability to be creative and to look at questions about the world in unique ways.
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