Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Finding the Origins of Life in a Drying Puddle
Vocabulary Questions:
1.	In paragraph six, the word robust is used when referring to the availability of activating chemicals on early Earth. Using context clues, what is the meaning of robust?

2. According to the text, “In the wet-dry cycles, formation of polyester comes first--which then facilitates the more difficult peptide formation.” In this context, what does facilitate mean?

Text Evidence/Content Questions:
1.	In the first section of the text, the authors explain how the wet-dry cycles would have worked well on early Earth. Using evidence from the first section, what are some reasons the authors find the wet-dry cycles more likely to occur than forming in boiling water?

2. Chemical reactions all need a certain amount of energy to get started. In paragraph ten it is stated that ester linkages can serve as an activating agent.  Using evidence from the section titled “Inspired by Polyester,” explain how these linkages serve as activators.

3.	According to the first paragraph in section three, “Recycle and Conserve,” what are two advantages of the wet-dry process?

Writing Prompt: Occam’s razor, a philosophy principle that is often applied to science, states that if there are two explanations for an occurrence, the simpler one is more likely to be true. According to Occam’s razor, why would the wet-dry cycle be more likely to occur? Use evidence from the text to support your response.


Text-Dependent Questions and Writing Prompt for Complex Text Answer Sample Answer Key

Article Title: Finding the Origins of Life in a Drying Puddle
Vocabulary Questions:
1.	In paragraph six, the word robust is used when referring to the availability of activating chemicals on early Earth. Using context clues, what is the meaning of robust?
 
In paragraph six it states, “But the high temperatures are beyond the point at which most life could survive, and the robust availability of activating chemicals on early Earth is questionable.” The key word, questionable, gives you the clue that robust means a lot because they are saying it’s not very likely there were lots of activating chemicals available on early Earth. (Activating chemicals are needed to start a chemical reaction.)

2. According to the text, “In the wet-dry cycles, formation of polyester comes first--which then facilitates the more difficult peptide formation.” In this context, what does facilitate mean? 

As stated in paragraph nine, when hydroxyl acids combine to form polyester, less energy is required for that reaction than the energy needed to directly build peptides. The polyesters are then facilitators because they make producing peptides easier, or requiring less energy.

Text Evidence/Content Questions:
1. In the first section of the text, the authors explain how the wet-dry cycles would have worked well on early Earth. Using evidence from the first section, what are some reasons the authors find the wet-dry cycles more likely to occur than forming in boiling water?

Wet-dry cycles are simple. In paragraph four, the authors state that the environment would only need to provide cycles of nighttime cooling with dew formation and daytime heating and evaporation. It only took 20 of these wet-dry cycles to make a complex mixture of polypeptides.

Misconceptions/common errors: Students should realize that just because a polypeptide is produced, it is not a functional protein. Most all proteins are several polypeptides bonded together. So, while we are moving forward, we still have a long way to go.
2. Chemical reactions all need a certain amount of energy to get started. In paragraph ten it is stated that ester linkages can serve as an activating agent. Using evidence from the section titled “Inspired by Polyester,” explain how these linkages serve as activators.

As stated in the article, “…the polymers progress from having hydroxy acids with ester linkages to amino acids with peptide linkages.” These small steps make it easier to build a strong bond, like a peptide bond. It’s like trying to move a wall all at once, or by one brick at a time. 

Misconceptions/common errors: Many students forget that all chemical reactions require a small amount of activation energy. This is usually achieved by using a catalyst. 

3. According to the first paragraph in section three, “Recycle and Conserve,” what are two advantages of the wet-dry process?

The main advantage is that scientists can replicate polypeptides using a simple process, in addition, it allows peptides to be regularly broken apart and reformed. This conserves organic material and leads to many combinations or diversity.

Misconceptions/common errors: Students should be reminded that organic material was not common on prebiotic Earth. Conservation of the matter that was formed was essential.

Writing Prompt: Occam’s razor, a philosophy principle that is often applied to science, states that if there are two explanations for an occurrence, the simpler one is more likely to be true. According to Occam’s razor, why would the wet-dry cycle be more likely to occur? Use evidence from the text to support your response.

Occam’s razor states that if there are two explanations available for an occurrence, the simpler of the two is more likely correct. When comparing the wet-dry cycle method of producing polypeptides to older methods, it is the obvious winner when it comes to simplicity. The wet-dry cycle already occurs on Earth and most likely on prebiotic Earth, it doesn’t require a lot of activation energy all at once, and equally important, it conserves organic material as well as creates variation, which is essential for life as we know it.

As described in the first section of the article, “Finding the Origins of Life in a Drying Puddle,” the wet-dry cycle is fairly simple. To achieve a simple wet-dry cycle, just find an area on Earth where there is a cooler night with dew and a daytime that becomes heated and dries up the water. The authors state in paragraph three, “This simple process, which could have taken place in a puddle drying out in the Sun and then reforming with the next rain,” is an example of a wet-dry cycle. In comparison to older methods, as stated in paragraph seven, the high temperatures required of these methods are beyond the point at which most life could survive.

All chemical reactions require activation energy, nevertheless, some ways to obtain that energy are easier than others. The wet-dry cycle creates a step-by-step process of obtaining that energy, instead of requiring it all at once. Hydroxy acids can combine by using the wet-dry cycle to create polyester. As stated in paragraph ten, the ester linkages of the polyester can then serve as activating agents for the production of polypeptides. It is important to realize that in the realm of chemical reactions, obtaining a lot of energy in incremental steps over a longer period of time is easier to obtain that large amount of energy all at once. 

Some of the most compelling evidence to support the simplicity of the wet-dry cycle revolves around the fact that it actually conserves organic material and creates variation. One might ask why it was so important to conserve organic material, but on prebiotic Earth, organic material was scarce. The authors state in section three that the ability to recycle the amino acids not only conserves organic material, but also provides the potential for producing diversity. In contrast, these do not easily occur in older methods of producing polypeptides.

The wet-dry cycle method for producing polypeptides, as shown above, is a simple, straight forward method. In addition, as stated in the final paragraph of the article, this method could create emergent properties and the ability for polypeptides to self-propagate. In conclusion, if we are following Occam’s razor, the wet-dry cycle is likely to be the winner.
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