Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Parasites: Rulers of the Reef
Vocabulary Questions:
1. The author states that the results of the study could exonerate the gnathiids as disease spreaders. What does the author mean by that statement?

1. The second heading in the article is “A damsel’s dilemma.” In what way does the damselfish face a dilemma?

Text Evidence/Content Questions:
1. Step back and think about the article as a whole, and then determine the central idea (main idea) the author is trying to convey in the text. 

1. Using evidence from the text, infer why the female interrupts the mating process to go to a cleaning station.

1. Using evidence from the text, explain the relationships between the damselfish, the cleaner fish, and the gnathiids.

1. In the beginning of his research, the author is focused on observing the spawning behavior of the damselfish and interruptions to that behavior. Then his research questions change. What is the new focus of his research in the latter half of the article?

1. Within this article, what questions or issues are left unanswered or unresolved by the author?
Writing Prompt: 
Analyze the article from the perspective of the scientific process that is carried out. Describe the ways in which scientific investigations can be conducted using examples from this text. Where possible, include examples of different phases of scientific investigation: Questioning; observing; conducting research; recording, synthesizing, and analyzing the data; collaborating; drawing conclusions; communicating those results.
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Text-Dependent Questions and Writing Prompt for Complex Text
Sample Answer Key

Article Title: Parasites: Rulers of the Reef
Vocabulary Questions:
1. The author states that the results of the study could exonerate the gnathiids as disease spreaders. What does the author mean by that statement?

The study was being conducted to determine if the gnathiid’s blood was infected with parasites, which could spread disease to coral reef fish. If the blood samples come back free of parasites, the gnathiids could not be blamed for spreading disease. On the other hand, if the blood sample contains parasites, the gnathiids could be blamed as possible disease spreaders.

2. The second heading in the article is “A damsel’s dilemma.” In what ways does the damselfish face a dilemma?
A dilemma is a situation where there are positive and negative trade-offs where a difficult choice has to be made. There are multiple dilemmas the female damselfish must face. Because they are a territorial fish that “farms” algae in their territory, whenever the female leaves, her territory may be invaded by competing fish who would eat her food or who may even take over her territory. She has to leave her territory to go to the cleaning station to remove the parasites that have attached to her so she does not become over-infested and die. She also has to leave her territory to find the male damselfish to mate with to ensure her genes get passed to the next generation of damselfish. (The latter part is inference). The dilemma becomes loss of territory and food vs. cleaning and reproduction.

Text Evidence/Content Questions:
1. Step back and think about the article as a whole, and then determine the central idea (main idea) the author is trying to convey in the text. 

The author is trying to convey the concept that parasites have a major influence on coral reef communities. They are a major food source for cleaner species, and they can have a negative influence on the health of certain fishes directly by feeding on the blood of the damselfishes and carrying or introducing other parasites into the blood of the damselfish.


2. Using evidence from the text, infer why the female interrupts the mating process to go to a cleaning station.
The female damselfish interrupts spawning because the level of infestation (the parasite load) is too irritating so she has to visit a nearby cleaning station to have them removed by cleaning organisms who eat the attached parasites. At a certain point, the urge to mate is overcome by the urge to alleviate the irritation brought on by the attached parasites.
Student misconceptions or points for clarification: Remind the students that the females visit the cleaning stations even on mornings they do not spawn. This should indicate to the students the importance of the removal of the parasites for the fish.

3. Using evidence from the text, explain the relationships between the damselfish, the cleaner fish, and the gnathiids.

Within an ecosystem, such as a coral reef, living organisms are involved in relationships that allow them to survive. The damselfish and cleaner fish are in a relationship that benefits both members (mutualism). The damselfish provides food for the cleaner fish and the cleaner fish remove parasites from the damselfish. The damselfish and gnathiids are in a parasitic relationship where the gnathiid is the parasite and the damselfish is the host. The cleaner fish is a predator towards the gnathiids and they feed on them as their main food source.

Student misconceptions or points for clarification: Parasites do not generally plan on killing their host and often will live in or on the host for an extended period of time. However, this can lead to a weakened immune system that would cause the host to be vulnerable to other diseases.


4. In the beginning of his research, the author is focused on observing the spawning behavior of the damselfish and interruptions to that behavior. Then his research questions change. What is the new focus of his research in the latter half of the article?

The focus of his research goes from studying the behavior of the damselfish to the presence of parasites and how these parasites could have an influence on reef species. His research includes investigating how widespread and how intense the influences of these parasites are.

5. Within this article, what questions or issues are left unanswered or unresolved by the author?

At the end of the article, the author is at a new location in St. Maarten where he is continuing his work studying parasites in the damselfish’s blood. They are still working to determine the effects of infections of blood parasites on fish and they are still trying to determine how widespread blood parasites might be among Caribbean damselfish. The latest results reveal that damselfish from St. Maarten and Saba are infected with blood parasites, but the author and his team do not know who is spreading the parasites, so that is still being researched. They are also studying other coral reef fish and what type of blood parasites they might have. The research is so new that new species of parasites have actually been discovered that have not been previously described or named.

Writing Prompt: 
Analyze the article from the perspective of the scientific process that is carried out. Describe the ways in which scientific investigations can be conducted using examples from this text. Where possible, include examples of different phases of scientific investigation: Questioning; observing; conducting research; recording, synthesizing, and analyzing the data; collaborating; drawing conclusions; communicating those results.

Researcher Paul Sikkel from Arkansas State University describes science like a wild roller coaster ride or a deep sea treasure hunt. He yells, “Hooray” and proclaims he is “stoked!” when a “game-changing” email arrives providing new data for his research. His enthusiasm for conducting scientific investigations is clear, but the descriptions of his research methods also show he conducts his investigations using very common scientific processes. 

Observing is one of the first steps of any scientific investigation. In order for the scientist to know where to go and when to arrive at a damselfish’s territory, prior observation had to have taken place. In order for questions like “What are the factors that influence the behavior of a damselfish to leave its home territory?” to be formulated, these behaviors had to be witnessed.

Often the second step in scientific investigations is the formulation of questions based on previous observations and prior knowledge. In this article, as stated above, one question generated by the author was “What factors influence damselfish behavior?”. After answering the first question, more questions arose such as “Are there other influences on damselfish that are not directly related to the isopods?” and “Were there other disease causing organisms carried by the isopods?”. These questions led to even more questions like “What is the level of infestation by the parasites?” and “How widespread is the parasitic infestation?”. 

As Sikkel’s questions morphed into new areas to research, he began conducting research and gathering data. He studied the gnathiids by placing a group of fish on a section of a reef in little cages and measured their gnathiid loads every two hours over a 24-hour cycle. Later as his questions broadened and he wanted to determine whether gnathiid-infested fish in the Carribbean carry blood parasites, he had to sample fish from multiple locations. His team collected 1,500 fish of varied species from five Caribbean islands to draw blood samples from.

The word “team” is also an important aspect to a scientific investigation. It is very rare that science is conducted by a single person. Even if it is, the single researcher is relying on previous research carried out by others. In the case of this article, the lead researcher enlisted the help of parasitologists who identified the isopods and who identified the blood parasites. No one is an expert in everything, and researchers often have to rely on the expertise of others to come up with more comprehensive study results.

Although detailed results were not shared in this article, they were communicated in a general way. For example, the researcher indicated how parasite loadings were greatest at dawn and that the irritation of these isopods motivated the fish to go to cleaning stations, even if it meant interrupting a spawning event.
	
Finally, and a process that is often overlooked, is the communication of scientific results. The article describes how the initial question of parasitic influence on damselfish behavior was published in a peer-reviewed journal, which informs fellow scientists of the research findings and importance. Additionally, the author even used a separate subheading (Taking it to the streets) that described one instance of him sharing his results with the general public. Both of these aspects of communication are important and both need to be done by scientists. Without peer-review, the information might not prove credible and there would be suspicion of the quality of the reported information.
	
In sum, this article provided a fine example of how the scientific process can be conducted. It included aspects of making observations (of parasites and their influence on damselfish behavior), and of questioning, not just in the beginning of a scientific investigation, but throughout the process. Further evidence of how the scientific process is conducted was shown by the data collected by the researcher and how he collaborated with other researchers because he didn’t have expertise in all areas of this study. The author demonstrated the importance of communicating results by having his work in a peer-reviewed publication, and sharing results at conferences.
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