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SAMPLE ANSWER KEY
Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: “In Grasslands, Longer Spring Growing Season Offsets Higher Summer Temperatures”
Vocabulary Questions:
1. In paragraph 6, the author talks about “an earlier spring flush of vegetation …” Based upon the context of the information, what is meant by a flush of vegetation?
2. The author uses the phrase “like playing the lottery” near the end of paragraph 21. Infer the meaning of this phrase and explain why it was used to describe the effects of climate change on grasslands.


Text Evidence/Content Questions:
1. According to the text, what was the purpose of the study and what conclusions were made based on the data collected?

2. How will the growing season in the grasslands be impacted by climate change?

3. Why did the scientists use the greenness of the vegetation from daily pictures rather than just taking pictures on a monthly basis?

4. Based on the changes predicted by the grassland model, how will the changes in the growing season affect farmers and ranchers?

5. Why did the scientists create a model for the grasslands? How do they plan on using this model?


Writing Prompt: 
The author points out both positive and negative effects of climate change on the grassland ecosystem. Explain both the positive and negative effects and what the implications are. Cite evidence from the text to support your analysis.






Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: “In Grasslands, Longer Spring Growing Season Offsets Higher Summer Temperatures”
Vocabulary Questions:
1. In paragraph 6, the author talks about “an earlier spring flush of vegetation …” Based upon the context of the information, what is meant by a flush of vegetation?
In paragraph 6, the author writes that “You have an earlier spring flush of vegetation, followed by a summer depression where the vegetation withers.” This sentence describes what happens to the vegetation in the spring as well as the summer. By explaining vegetation withers in the summer but then rebounds, the reader can infer “flush with vegetation” means vegetation is growing abundantly and well in the springtime.
2. The author uses the phrase “like playing the lottery” near the end of paragraph 21. Infer the meaning of this phrase and explain why it was used to describe the effects of climate change on grasslands.
In this paragraph, Richardson states “…expecting that climate change will have long-term benefits because of results like this, is like playing the lottery…” Playing the lottery means buying a lottery ticket for which the odds of winning are quite low. This is exactly what Richardson means when using the phrase to describe the belief climate change will be good. He is saying that it could be beneficial, but the odds are against it. The study suggests climate change might have some positive benefits, but it is too soon to say climate change is good for grasslands. 

Text Evidence/Content Questions:
1. According to the text, what was the purpose of the study and what conclusions were made based on the data collected?
The purpose of the study was to develop a model to predict what type of effect climate change might have on grasslands. They studied 14 different sites and looked at the hydrology and vegetation of the regions. Using the data they collected, the scientists created a model of how grassland ecosystems will change in the future. Their model predicts climate change will not change the overall productivity of most regions, but climate change will affect the timing and intensity of the seasons. Although there will be higher temperatures and drought like conditions, the negative effects will be offset by a change in growing seasons. Because many people, including farmers and ranchers, depend on the grasslands for their livelihood, management and current practices will have to change if this is the case.


Student misconceptions and clarifications:
Remind students there are limitations to scientific models. If any process changes, the predictions from the model can change as well. This research was published in Nature Climate Change Journal and includes the limitations of their model. They did not take into account the rising levels of carbon dioxide on photosynthesis and water usage efficiency. Therefore, there may be different impacts from climate change on grasslands than what has been predicted.

2. How will the growing season in the grasslands be impacted by climate change?
Changes in climate may lead to several changes in the growing season for grasslands. The summer months will be hotter and there will be more drought conditions. This will negatively impact growth for the grasslands. Conversely, the winter months will be warmer, meaning that the growing season for the grasslands will begin earlier in the year. The growing season will be split into two distinct parts; during the earlier spring there will be an abundance of vegetation and growth followed by the summer season where the vegetation dries and shrivels. This positive impact on the grasslands will help to balance out the negative effects of the hotter summers.

3. Why did the scientists use the greenness of the vegetation from daily pictures rather than just taking pictures on a monthly basis?
The scientists describe how grasslands are different than forests because they respond very quickly to moisture pulses. Due to this quick response in which grasslands respond to changes in moisture levels, monthly pictures would not provide adequate data for creating the model the scientists were working on. The model using daily data would better represent the changing patterns occurring in the grasslands.
Student misconceptions and clarifications:
There are a variety of models scientists use when making predictions. In order for a model to be accepted by scientists, it must be able to generate predictions in the natural world. The scientists’ data would not have been as valid if they took pictures monthly because of the rapid changes grasslands can have when moisture levels change.

4. Based on the changes predicted by the grassland model, how will the changes in the growing season affect farmers and ranchers?

Farmers and ranchers rely on the predictability of the growing seasons in how they currently manage their farms and ranches. If the scientists’ models are accurate and the growing seasons change, farmers and ranchers will have to adjust their land management and current practices. They will need to change when they plant and harvest their crops and may have to look at other options.

5. Why did the scientists create a model for the grasslands? How do they plan on using this model?

The author explains by creating a model of the grassland, scientists can predict how grasslands from Canada to Mexico will react to climate change. In other words, they will be able to use the model they develop to more accurately predict how changes in the climate will affect the growth and seasonality of the grasslands. By studying the hydrology and vegetation of the area, they are able to see patterns in response to climate change in varying regions. This information will be important for farmers and ranchers because it will enable them to better manage their land in the future.

Student misconceptions and clarifications:
The purpose of research is to make and test models and try to predict outcomes. The models are not infallible and aren’t used to prove a truth but to make predictions of what can occur and what possible outcomes can result in natural world phenomena.


Writing Prompt: 
The author points out both positive and negative effects of climate change on the grassland ecosystem. Explain both the positive and negative effects and what the implications are. Cite evidence from the text to support your analysis.

Climate change has been a hot button issue in the United States and throughout much of the world for many years now. People on both sides of the issue feel strongly. Some argue it is a major problem for our planet, while others believe there are many factors involved in changing temperatures and weather conditions. The author of this article points out some ways that climate change can benefit grassland ecosystems and some ways in which climate change can be detrimental to grasslands.

The author points out, in some ways, the anticipated changes in the climate will help the grasslands. The winter months will become milder leading to less severe and shorter winters. This would mean the vegetation in grasslands could begin growing earlier in the year. This shift in seasons is a benefit in terms of productivity.

This same shift, however, also poses some negative consequences. The warmer seasons will not be limited to the winter months. Summer months will be much warmer as well. This can lead to poor growing conditions such as droughts. It will also limit the grasslands ability to grow in the summer. As the author points out, warmer summers will lead to a “summer depression where the vegetation withers.”

Even though the author writes in paragraph 5, “The results show that annual grassland cover and productivity will increase despite drought-induced reductions in summer productivity and cover”, no one knows for sure whether this will hold true. Richardson sums it up quite well in paragraph 21 when he is quoted as saying “Relying on this increase in productivity, or expecting that climate change will have long-term benefits because of results like this, is like playing the lottery -- the odds are not very good.”

The controversial issue of the effects of climate change on vegetation is a complicated one. Predicting how changes in the environment will affect grasslands has widespread implications for the people who make their living off of the land. Many farmers and ranchers will need to overhaul their current practices and management strategies.

Student misconceptions and clarifications:

Changes seen in ecosystems are caused by climate change. While climate change can cause changes in ecosystems over long periods of time, seasonal changes can also result in differences in ecosystems. For example, the changes in the grasslands seen in the pictures included in the PowerPoint are caused by seasons. The model they are using makes the connection to how climate change can affect seasonality and as a result affect ecosystems. 

Climate change can only have negative effects on ecosystems. This is generally true, but there are some exceptions. In this article, for example, climate change does negatively affect the grasslands during the summer months. This is balanced by the positive effects climate change has during the winter months. This is not evidence to say that climate change is a good thing. Scientists are to analyze results and make conclusions based on their data without bias. In this case, models predict changes that are both positive and negative.
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