Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Gut Reaction: Digestion Revealed in 3-D
Vocabulary Questions:
1.	The authors use the word ensnare in the first section of the text. What does ensnare mean in this context?
	The text states that “the coral ensnares nutrients,” which would indicate that the word means to trap or hold on to nutrients.

2.	Peristaltic motion is compared to ocean waves. How do the two relate?
	Peristaltic motion is said to have a back-and-forth motion, which appears to mix materials similar to ocean waves when they pass through coral. So, not only is their function compared, but their motion is as well.

3. The terms macro and micro are used several times within the text in regard to the digestive system. What do these terms mean within the context of the text?
	Due to villi being microscopically small, the researchers refer to them as the “micro” portion in the aid of digestion. “Macro” is used to describe digestion within the whole intestine.

Potential misconceptions/wrong answers: Students may simply state that macro means large-scale and micro means small-scale. They should go a step further by explaining what these terms mean within the context of the article. Students are also likely to mix up these two terms.

Text Evidence/Content Questions:
1.	Using evidence from the text, how does the first paragraph of the text relate to the digestive system?
	The first paragraph relates the ocean to the digestive system to give a visual of how nutrients are exchanged through the interactions of the digestive system. For instance, “the coral ensnares nutrients, currents flow…further mixing the water and nutrients.”

2.	Within the article, it is stated that without villi, muscle contractions would not be enough to perform normal digestion. Using evidence from the text, support the author’s reasoning for using this statement to describe digestion.
	Although the small intestine plays a large role in the absorption of nutrients, the villi are used to mix fluids on a smaller scale. Villi are used to further mix the nutrients traveling along the intestinal wall by causing the fluid to swirl in different directions, which aids in digestion.

Potential misconceptions/wrong answers: Students may have difficulty fully comprehending the intricacy of the relationship between muscle contractions and villi in supporting digestion. The key point is that while the muscle contractions perform the main work of mixing nutrients for digestion on more of a macro level, the villi perform the detailed, micro-level work that is necessary to support normal digestion. Students may mistake this relationship to mean that muscle contractions simply do not work without the villi or vice versa, when it is a more complex relationship.


3.	Using evidence from the text explain the phrase “One of our next steps will be to include individual nutrient molecules in our model.”
	The researchers that are creating the model want to further their research to study specific nutrient molecules, such as proteins and sugars, to understand how they move differently in the small intestine. They feel that expanding their model to include the entire digestive tract or at least a larger portion of it will lead to more valuable applications of their model.

Potential misconceptions/wrong answers: Be sure that students give a complete answer to this question that includes details from the text and reasons why the researchers want to include individual nutrient molecules. Students may simply answer this question with a statement along the lines of “they want to expand their model to include individual nutrients,” in effect rephrasing the statement they are being asked to explain rather than explaining it. 

Writing Prompt: 
Do you think a 3-D model of the digestive system would be helpful to modern medicine? Using evidence from the text, assess whether or not you believe the article has provided ample evidence for the need of such research. Be sure to include specific details about the physiology of the digestive system and how they relate to the development of the 3-D model in your response.
	Models can be extremely helpful in many areas of science, both in terms of aiding understanding and visualizing phenomena that cannot easily been seen. Researcher James Brasseur and his team have begun to develop a 3-D model of the gastrointestinal (GI) tract using information about the digestive system. Using information about the anatomy of the small intestine, the researchers were able to develop a two-dimensional model using a computational tool called the Lattice Boltzmann Method (LBM) that predicts behavior of the fluid exchange in the small intestine by mathematical means. While it is clear that this model would be useful, as it predicts behavior in a complex system that cannot easily been seen, the article does not explain the specific role of the model in modern medicine, so it is unclear how helpful it would be.
	The information presented in the article does make it clear why a 3-D model is necessary in this case. Villi in the small intestine are microscopic and cannot be seen with the naked eye. These tiny “tentacles” move fluids and nutrients on the micro-level, aiding muscle contraction of the small intestine in the act of digestion. The researchers believe that muscle contractions of the small intestine are not enough to digest and process nutrients properly without “help” from the villi. Until Brasseur and his team developed their 2-D model, researchers had been unable to see interaction of the villi, even through MRI technology. The article explains that the 3-D model will focus on the physiology of the GI tract, as well as the clinical assessment and treatment of GI tract disorders or problems. Thus, there is a clear medical application, but the article stops short of specifying exactly how and in what types of cases the model would be used to diagnose and treat medical conditions.
	While a success in many ways, the representation of the GI tract that team hopes to develop can still be improved. It is stated in the text that the researchers would like to advance their knowledge of how nutrient exchange in the small intestine works by focusing on specific molecules as opposed to nutrients in the small intestine in general. Brasseur goes on to state that he would like to study the entire GI tract, not just the small intestine. These additional findings might improve the value of the model to the medical community.
	In conclusion, it is clear that there is a need and purpose for a 3D model of the digestive tract. The digestive tract—specifically the villi—is a complex system that cannot be visualized, making the usefulness of the model clear. However, the article doesn’t clarify the specific medical purpose of the model at this point. Hopefully, the researchers will continue to improve and expand the model, making it more useful both in the medical community and in terms of increasing general understanding of the digestive tract and the role of the villi. 
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