Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Do Bigger Brains Make Smarter Carnivores?
Vocabulary Questions:
1.	Read the following excerpt from the article: “Each animal was given thirty minutes to extract food from a metal box, closed with a bolt latch. The box was scaled to the animal’s size….” What does scaled mean in this context, and why was it necessary in this experiment?

2.	Read this excerpt from the article: “Brain size is often used as a proxy for cognitive ability.” Using context clues from the article, what does proxy mean?

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.	Using evidence from the text, describe the importance of the observations made by the scientists in order to infer that species with larger brains are more intelligent.

3.	How did the data gathered in this experiment affect the hypothesis referred to as the “social brain hypothesis”?

Writing Prompt: 
Using your knowledge of scientific methods and evidence from the text, explain how scientists in this study designed a creative method to test and connect brain size to cognitive ability in carnivores. 



[image: CPALMS Logo
]		Copyright © CPALMS – All Rights Reserved.
© Copyright 2016	All rights reserved.	www.cpalms.org
Text-Dependent Questions and Writing Prompt for Complex Text
Article Title: Do Bigger Brains Make Smarter Carnivores?
Vocabulary Questions:
1. Read the following excerpt from the article: “Each animal was given thirty minutes to extract food from a metal box, closed with a bolt latch. The box was scaled to the animal’s size….” What does scaled mean in this context, and why was it necessary in this experiment?
When the scientists designed the experiment, they tested animals from 39 different mammalian carnivore species varying in size from polar bears to wolverines to meerkats. To make the experiment scientifically valid, each of the metal boxes had to be sized or scaled to correspond to the size of each animal. If the animal was larger, the box was larger and vice versa. It would not be scientifically accurate to have all of the animals use the same size boxes when there was such a wide variance in their actual sizes.

2. Read this excerpt from the article: “Brain size is often used as a proxy for cognitive ability.” Using context clues from the article, what does proxy mean?
Sometimes direct measurements cannot be made in science, so there is another variable that can be used to stand in for the direct measurement. Proxies are measurements of one physical quantity that are used as an indicator of another. In this case, the article states that brain size is an available measurement used to measure cognitive ability. 

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 research was to find experimental evidence to show a correlation between brain size and cognitive ability. Using mammalian carnivores, scientists tested 39 different species and found a strong link between brain size and cognitive ability. The research published makes a strong argument saying species with large brains relative to their body size are more intelligent. Some interesting data was also gathered showing that manual dexterity did not have an impact on opening the puzzle box and neither did animals that lived in groups; these have been used as indicators for animal intelligence in the past.

Potential student misconceptions/clarifications: The teacher might want to discuss some of the limitations to this experiment and research, including small sample size, what dimension of intelligence was tested vs. what dimensions were not accounted for, would this be a task similar to something the animals would have to do in the wild, etc.

2. Using evidence from the text, explain the importance of the observations made by the scientists in order to infer that species with larger brains are more intelligent.
The scientists observed that only 35% of the animals tested were able to open a latched box with food in it within the thirty-minute time period allotted. The most successful animals were the bears at 70%, while the smaller animals such as meerkats and mongooses were the least successful by having no members of these species open the box. They used their direct observations to make the inference that brain size can reflect problem solving abilities of mammalian carnivores.

3. How did the data gathered in this experiment affect the hypothesis referred to as the “social brain hypothesis”? 
One hypothesis that has been widely supported with regards to primate intelligence is referred to as the “social brain hypothesis.” This proposes that animals living in social groups evolved larger brains to respond to the actions of the other members of the group. It suggests the animals in this research that lived in groups should have larger brains and intelligence. The data from this current experiment did not show support for this hypothesis, however, because social animals such as the meerkat scored very low in problem solving skills.

Potential student misconceptions/clarifications: The “social brain hypothesis” was proposed for primates and there have been many studies conducted exploring the idea. The research in this article did not support the hypothesis, but they studied the mammalian order carnivore not the primate.

The following link discusses research involving the “social brain hypothesis”:
http://www.bbc.com/news/science-environment-23045905

Writing Prompt: Using your knowledge of scientific methods and evidence from the text, explain how scientists in this study designed a creative method to test and connect brain size to cognitive ability in carnivores.

It has been common knowledge for years if one wants to insult someone’s intelligence, they question the size of their brain. “Pea-brain” is just one example of a reference to someone with supposedly inferior intellect. Up until this point, there had not been much experimental evidence to link brain size and cognitive ability in animals. In a new paper published in the journal Proceedings of the National Academy of Sciences, scientists were able to confirm the positive relationship between brain size and cognitive ability. 

It is important to realize that before the scientists could begin to conduct their experiment, they had to develop a universal way to assess intelligence across multiple species. The scientists traveled across the United States and visited 9 zoos to test 140 animals from 39 different mammalian carnivore species. They chose a variety of animals that differed in size, habitat, and frequency in nature. They included animals like polar bears, Arctic foxes, river otters, binturongs, wolverines, meerkats, and mongooses. 

According to the article, researchers gave all of the designated animals 30 minutes to extract food from a “clever puzzle” in the form of a metal box, closed with a bolt latch. The box was scaled to the animal's size and baited with each observed animal's preferred food. For example, the red pandas received bamboo and snow leopards received steak. Using this puzzle box, researchers were able to assess the time and success rate of opening the box amongst varying mammalian carnivore species. Though the size of the box varied and the type of food varied, this method demonstrates there was not bias shown towards any one animal species; each animal had an opportunity to obtain their favorite type of food. With these boxes and the different types of foods, the opportunity to test cognitive ability with animals of different sizes became possible. 

After gathering all of the data, the results showed bears were the most successful in gaining access to the food by opening the puzzle box. The meerkats and mongooses had no representative animals open the box. Though much is still unknown and needs to be tested concerning animal intelligence, this experiment provides evidence linking the brain size of an animal to their cognitive capability. Through a novel and creative experimental design with use of controlled variables, scientists were able to gather the data needed to support a commonly held concept. So, the next time you decide to call someone a “pea-brain,” remember that their brain is the same size as yours. 

Potential student misconceptions/clarification: Only mammalian carnivores were tested in this research. There are other animals that are considered extremely intelligent and use problem solving skills, including many birds like the crow and falcon, as well as dolphins, elephants, etc. that were not used in this study. 
There are also other types of carnivorous animals, including reptilian and avian, that were not used in this specific research.
image1.png




