Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Analysis of Fossilized Antarctic Bird's 'Voice Box' Suggests Dinosaurs Couldn't Sing

Text Evidence/Content Questions:
1. Describe the syrinx, it location, its characteristics, and its function.


2. What kind of sounds did non-avian dinosaurs probably make?


3. Why do scientists consider birds “living dinosaurs?”


4. Why has it been so difficult to find a fossilized syrinx?


5. Explain the significance of the species Vagavis iaai.


Writing Prompt: 
According to the findings reported in this article, scientists have determined that ancient dinosaurs probably couldn’t “sing” like modern birds. Explain the evidence scientists used in order to come to this conclusion. 
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Text-Dependent Questions and Writing Prompt for Complex Text 
Suggested Answer Key

Article Title: Analysis of Fossilized Antarctic Bird's 'Voice Box' Suggests Dinosaurs Couldn't Sing
Text Evidence/Content Questions:

1. Describe the syrinx, it location, its characteristics, and its function. 
A syrinx is an organ in the throat of a bird similar to our larynx. Its asymmetrical triangular shape allows birds to make many unique sounds. Air passes through the cartilage around and through the syrinx to allow birds to “sing.”

2.  What kind of sounds did non-avian dinosaurs probably make? 
According to the article, they probably made a “boom” sound probably similar to that of an ostrich.

3. Why do scientists consider birds “living dinosaurs?” In evolutionary terms, they are the closest relatives to dinosaurs. Birds are direct descendants of dinosaurs—the only species on earth that evolved from dinosaurs.

Possible misconceptions: Evolution isn’t just one small concept, but is a complex idea supported by the fossil record, comparative anatomy, comparative embryology, biogeography, molecular biology, and observed evolutionary change. There is an abundance of evidence from different areas to support the evolutionary claims made by scientists. From the fossil record, scientists have been able to trace the evolution of birds from a branch of dinosaurs. Other evidence includes DNA evidence (molecular biology) and embryology (looking at the development of birds showing evidence of tails during development).


4. Why has it been so difficult to find a fossilized syrinx? 
Syrinxes are made from cartilage, not bone, which traditionally doesn’t fossilize very well.

Possible misconceptions: Students may think that scientists discover easily identifiable bones or full body specimens that answer questions immediately about the specimen and structure. What actually occurs is much more challenging. Scientists might locate a small piece—perhaps even only a fragment—of one small fossil that scientists must compare, discuss, research, classify and agree is a fossil of a certain species. Many discoveries are actually years in the making and take a team of people to decipher. They don’t just look at the physical features, but study the age of the rock, compare it to findings in similar layers of rock, compare their findings with others, and look at other evidence before they make any claims. 

5. Explain the significance of the species Vagavis iaai.
This is the species of bird in which the fossilized syrinx was found. This ancient bird was found in Antarctica and lived during the same time as many dinosaurs. Evidence of a syrinx not found in other dinosaurs living at the same time indicates that those dinosaurs probably didn’t have one.
Possible misconceptions: Students may forget that the climate of Antarctica was once quite different: much milder and home to many species of organisms. In more than 65 million years since this fossil was found, the earth has undergone a great deal of change. 

Writing Prompt: According to the findings reported in this article, scientists have determined that ancient dinosaurs probably couldn’t “sing” like modern birds. Explain the evidence scientists used in order to come to this conclusion. 

Science is about answering questions. Scientists have always wondered about the sounds dinosaurs made.  To answer this question, they examine the fossil finds but also look at the dinosaur’s closest living relatives: modern birds. When examining the anatomy of a bird, we find a syrinx, the vocal organ of most birds. This syrinx is made of cartilage.  To determine that dinosaurs could “sing,” we would need to look for evidence of this syrinx. Because a syrinx is made of cartilage, it has been believed that an intact one would perhaps never be found. The reason is that cartilage doesn’t fossilize as well as bone and so is not often found in specimens from so long ago.

Recently however, that changed. A fossilized syrinx was found from a bird that lived around the same time as dinosaurs, more than 65 million years ago. This fossilized bird was found in Antarctica.  The findings led scientists to hypothesize that if the birds did have a syrinx and lived at the same time as dinosaurs from that time, that must mean that dinosaurs must NOT have had a syrinx. They couldn’t use the excuse that since a syrinx made of cartilage wouldn’t fossilize as well, none would be found in any fossils from organisms so long ago.

There is always new data being collected that helps scientists solve this problem. When scientists work together and collaborate they have an opportunity to share data and compare findings.  With the discovery of a fossilized syrinx, a question has been answered, but new questions have arisen. According to Franz Goller of the University of Utah, this helps point out how much information needs to be shared and studied. Paleontologists need to work with scientists who study modern birds along with engineers who study sound. They need to examine the anatomy of modern birds as well as other animals; they need to explore how sound is made to help them learn about how dinosaurs might have vocalized. This will also lead to new discoveries such as how intelligence evolved or other yet unknown interesting facts.

While it seems that dinosaurs could not vocalize like modern birds, there are still many unanswered questions. Scientists are closer to finding the sound dinosaurs made, but they will keep looking.  Through investigations, gathering of evidence, collaboration and more, scientists will continue explore to answer the questions found in the natural world around us. 

Possible misconception: Scientists aren’t always able to find obvious evidence to answer questions but must often piece together clues, make inferences, and pool research together to solve problems. They use what we currently know in order to assist them in making claims to answer tough questions. That is why science sometimes changes. When new evidence is found, theories can be modified. 
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