
	

Appendix A: The Fruit Fly Unit 

The issue of male aggression is central to all of Lord of the Flies, but this passage (or a slightly longer 
excerpt up to “Jack stood up, holding out his hands”) from early in the novel, sets up the issue of male 
aggression well. 

Fifteen yards from the drove Jack stopped, and his arm, straightening, pointed at the sow. He looked 
round in inquiry to make sure that everyone understood and the other boys nodded at him. The row of 
right arms slid back. 

“Now!” 

The drove of pigs started up; and at a range of only ten yards the wooden spears with fire-hardened 
points flew toward the chosen pig. One piglet, with a demented shriek, rushed into the sea trailing 
Roger’s spear behind it. The sow gave a gasping squeal and staggered up, with two spears sticking in. 

Before the others could examine the drop of blood, Jack had swerved off, judging a trace, touching a 
bough that gave. So he followed, mysteriously right and assured, and the hunters trod behind him. 

He stopped before a covert. 

“In there.” 

They surrounded the covert but the sow got away with the sting of another spear in her flank. The 
trailing butts hindered her and the sharp, cross-cut points were a torment. She blundered into a tree, 
forcing a spear still deeper; and after that any of the hunters could follow her easily by the drops of 
vivid blood. The afternoon wore on, hazy and dreadful with damp heat; the sow staggered her way 
ahead of them, bleeding and mad, and the hunters followed, wedded to her in lust, excited by the long 
chase and the dropped blood.  

  



	

PRE-READING VOCABULARY ACTIVITIES 

 
Key vocabulary for “To Study Aggression”: 
 

neuroscientist 
tussles 
neurons 
hypothesis 
genetically modified 
suppresses 

 
Types of vocabulary activities: 
 
A.  Use context clues: Read the following sentences and use context clues to determine the meaning of 
the italicized words. 
 

1. The research began with a hypothesis about what causes aggression. The scientists tested their 
theory with experiments. Based on the context, what is a scientific hypothesis? Why do 
scientists need to test a hypothesis with experiments? 

 
B. More context clues: Here your task is to use context clues to understand the meaning of the 
italicized word or phrase. 
 

2. The researchers tested genetically modified fruit flies that had been engineered so that their 
neurons would react to a certain temperature in the environment. Genetically modified here 
means 

 
a) aggressive 
b) reactive 
c) scientifically altered 
d) professionally trained 

 
3. Which word from the sentence above best helps the reader understand the meaning of 

genetically modified? 
 

a) engineered 
b) react 
c) researchers 
d) environment 

 
C. Use the dictionary to look up the italicized words and answer the following questions based on their 
definitions. 
 

4. If someone wants to be a neuroscientist, that person is most likely interested in what? Why do 
you think someone might become interested in neuroscience? 

 



	

5. Some people argue that the neurons in teenagers’ brains don’t always work the way they 
should. Why would someone say that? Do you think your neurons work well? Why or why 
not? 

 
D. Use the dictionary in order to understand the uncommon meaning of this common word. 
 

6. Gorman writes that, “When these neurons were silenced, the researchers were able to decrease 
aggression.” These neurons weren’t shushed or kept from making noise. What does silenced 
mean in this instance? How do you think neurons can be silenced? 

 
E. Practice using the word correctly by choosing the correct form of the word that best fits in the blank 
within the following sentences. 
 

7. The principal has _____ that if students are well fed, they will do better on their schoolwork. 
He plans to test his ______ by offering good breakfasts to all students. 

 
a) hypothesis … hypothesize 
b) hypothesized … hypothesis 
c) hypothesized … hypothesize 
d) hypothesis … hypothesization 

 
F. Vocabulary skits  
Use the model sentences and definitions to understand the words in question. Create a skit in which 
you address the given topic. Every member of the group must use the vocabulary word at least once 
during your performance of the skit. 
 

8. tussle  - to have a fight; a fight, brawl, scuffle 
 

• I think men are more likely to get into tussles than women. 
• My father always wants to tussle with me about my chores, but I am doing the best I can. 
• The endless tussles in Congress would be amusing if they didn’t have such important 

implications for our future. 
 

Scenario: Create a skit in which a group of scientists discuss the relationship between gender and 
aggression. Are men naturally more aggressive than women? Are women less likely to get into 
tussles than men? (Feel free to have the scientists get into a verbal (but not physical) tussle during 
their conversation.) 



	

To Study Aggression, a Fight Club for Flies 

By JAMES GORMAN 
The New York Times 
FEB. 3, 2014 
 
Males’ aggression toward each other is an old story 
throughout the animal kingdom. It’s not that females 
aren’t aggressive, but in many species, male-on-male 
battles are more common. 

Take fruit flies. “The males are more aggressive than 
females,” said David J. Anderson, a California Institute 
of Technology neuroscientist who knows their tussles 
well. Dr. Anderson runs a kind of fight club for fruit 
flies in his lab at Caltech, with the goal of understanding 
the deep evolutionary roots of very fundamental 
behaviors. 

Dr. Anderson, Kenta Asahina and a group of their 
colleagues recently identified one gene and a tiny group 
of neurons, sometimes as few as three, present only in 
the brains of male fruit flies, that can control aggression. 

The gene is also found in mammals, and has also been 
associated with aggression in some mammalian species, 
perhaps even in humans, although that is not clear. 

The discovery, reported in the journal Cell last month, 
does not tell the whole story of fly aggression. Some 
fighting is inextricably linked to food and mating, while 
the mechanism the scientists found is not. But it is a 
striking indication of how brain structure and chemistry 
work together, as well as a reminder that as different as 
humans and flies are, they are not always very far apart.

Reflect on the title. What do you think 
the article will be about? Have you ever 
heard of a fight club? Would you expect 
flies to have a fight club? 
 
Reflect on the kind of informational 
text. Where and when was this article 
published? What does that tell you? 
What do you think the purpose of the 
article is? How reliable do you think the 
information is? 
 
 
Vocabulary: If David Anderson is a 
neuroscientist, what does he study? 
Given the fact that the paragraph 
discusses fruit flies, what else can you 
tell about Dr. Anderson’s research? 
 
 
Vocabulary: The article suggests that 
Anderson “knows their tussles well.” 
Put this into your own words.  Who is 
tussling here?  What does it mean for 
Anderson to “know their tussles”? 
 
 
 
Key Idea: The article indicates that 
Anderson and his colleagues identified 
“a tiny group of neurons … that can 
control aggression.”  What is the idea 
here?  Why would scientists be 
interested in studying aggression?  Why 
would they care that a small group of 
neurons control aggression? 
 
 
Key idea: The writer of this article 
suggests that “as different as humans 
and flies are, they are not always very 
far apart.”  Why does he say this?  Why 
is he making this point in an article 
about fruit	flies?	



	

 

At Caltech, researchers identified a gene and a tiny group of neurons in male flies that control 
aggression. Left, a male fruit fly’s brain. The arrows point to the neurons that the female brain lacks.  

 

The research began, Dr. Anderson said, with the hypothesis that 
neuropeptides, which are a kind of hormone in the brain, had a role 
in controlling aggression. 

To find out which neuropeptides were important, the team tested 
different lines, of genetically modified fruit flies. All lines had been 
engineered so that at a certain temperature, around 80 degrees, a 
chemical change would make specific neurons fire. In each line the 
neurons were different. They tested about 40 lines of flies, raising 
the temperature to increase the firing of neurons and determine 
which flies showed increased aggressive behavior. They used 
another technique to make neurons they were studying become 
fluorescent green so they could see their anatomy and location. 
And using a variety of tools, they narrowed the search to neurons 
that were producing the neuropeptide tachykinin. When they 
compared the brains of male and female flies, they found a few 
neurons, present only in the male, that produced tachykinin. When 
these neurons were silenced, the researchers were able to decrease 
aggression. The emergence of tachykinin was very interesting 
because mammals have several different kinds of tachykinin, 
including substance P, which has been connected to aggression in 
rodents and has a variety of suspected roles in human beings, 
including a possible link to aggression.  

They now had identified a cluster of neurons, as few as three, that 
caused an increase in aggression. Those few neurons were only in 
males. They were active when males were fighting each other. The 
researchers did more genetic manipulation, deleting and adding 
copies of tachykinin genes, so that the neurons would produce 
more or less of the chemical. They found that with enough 
tachykinin produced by these few neurons, flies became more or 

Reflect on the picture and caption.  
What information is offered here? 
Why do you think the author included 
this particular photo? 
 
Key Idea: The research began with 
“the hypothesis that neuropeptides, 
which are a kind of hormone in the 
brain, had a role in controlling 
aggression. Put this into your own 
words. What was the hypothesis for 
the research? 
 
Key idea: How did the scientists use 
genetic modifications in their 
experiments? What did they discover? 
What is tachykinin and why is it 
important? 
 
Key idea: The article explains that 
substance P is a kind of tachykinin.  
Why is that important? Do fruit flies 
have substance P? Who has substance 
P? What do scientists think about 
substance P? 
	



	

less aggressive. They could even make small flies attack 
bigger flies. 

In the end, they clearly established that a significant 
behavioral difference in male and female flies was based 
in the brain. What this might mean for humans is unclear. 
A drug that suppresses the activity of substance P in 
humans had, at one time, seemed very promising as an 
antidepressant. It failed in clinical trials, but Dr. Anderson 
and his co-authors suggested in the Cell paper that it 
might be tested for symptoms like uncontrollable anger 
that can affect people with illnesses like post-traumatic 
stress syndrome. 

It is clear that humans and flies have more in common 
than it might appear. Dr. Anderson said, “Studying 
aggression in fruit flies can actually teach us something 
about some of the molecules that control aggression.” 

 
 

	
 
 
 
 
 
Notice that the article suggests that 
“What this might mean for humans is 
unclear.” What does that mean?  What 
claims are the scientists making about 
aggression in fruit flies?  Can they 
make any claims, based on the 
research, about aggression in humans?  
What are the implications of the 
research for the study of substance P? 
 
Key idea: What does the article 
suggest we can learn from studying 
aggression in fruit flies? 



	

CHECK FOR UNDERSTANDING 
 
1) In “To Study Aggression,” James Gorman explains that “All lines had been engineered so that at a 

certain temperature, around 80 degrees, a chemical change would make specific neurons fire... they 
narrowed the search to neurons that were producing the neuropeptide tachykinin.”  By “fire,” 
Gorman here means 

 
a) explode 
b) combust 
c) produce tachykinin 
d) become very hot 

 
2) Which word(s) from the sentence above best help(s) the reader understand the meaning of “fire” in 

this context? 
 

a) 80 degrees 
b) certain temperature 
c) producing the neuropeptide 
d) engineered 

 
3) Which of the following sentences best states the main idea of “To Study Aggression”? 

a) Men are more aggressive than women. 
b) The brains of fruit flies are like the brains of mammals. 
c) Studying aggression in male fruit flies may help us understand aggression in humans. 
d) Substance P seems to be the key to understanding aggression. 

 
4) Select the THREE pieces of evidence from the article that BEST support your answer to question 
3. 
 

a) They could even make small flies attack bigger flies. 
b) A drug that suppresses the activity of substance P in humans had, at one time, seemed very 

promising as an antidepressant. 
c) Studying aggression in fruit flies can actually teach us something about some of the molecules 

that control aggression. 
d) It is clear that humans and flies have more in common than it might appear. 
e) The research began, Dr. Anderson said, with the hypothesis that neuropeptides, which are a 

kind of hormone in the brain, had a role in controlling aggression. 
f) When they compared the brains of male and female flies, they found a few neurons, present 

only in the male, that produced tachykinin. 
g) But it is a striking indication of how brain structure and chemistry work together, as well as a 

reminder that as different as humans and flies are, they are not always very far apart. 
h) Males’ aggression toward each other is an old story. 

 
5) James Gorman begins his article with the statement that “Males’ aggression toward each other is an 

old story throughout the animal kingdom.”  Which paraphrase best explains the writer’s thinking 
here? 

 
a) People have long believed that men are more aggressive than women. 



	

b) People have long believed that males are more aggressive than females. 
c) Males are more aggressive toward animals. 
d) While many people think males are more aggressive than females, that’s actually just a story. 

 
6) Which question is unanswered by the reading?  

a) Why are men more aggressive than women? 
b) What role do neuropeptides have in relationship to aggression? 
c) What makes male fruit flies more aggressive than female fruit flies? 
d) What kind of behavior is linked with substance P? 

 
7) What is the function of the illustration in the article? 

a) to make the article easier to read 
b) to offer a visual illustration of the difference between male and female fruit fly brains 
c) to explain male aggression 
d) to show how similar male and female fruit fly brains are 

 



	

WRITING AND DISCUSSION 

 
OPEN-ENDED RESPONSE #1:  
James Gorman discusses research on aggression in fruit flies by a group of scientists.   
 

• Why, according to Gorman, are the scientists interested in aggression in fruit flies?  
• What have these scientists discovered about aggression in fruit flies? What are the implications 

of their discoveries for humans? What questions remain unanswered by the research?   
 

Use information and textual evidence from the article to support your response. Be sure to follow the 
conventions of standard English.  
 
OPEN-ENDED RESPONSE #2:  
Use what you’ve learned about male fruit fly aggression in James Gorman’s article in relation to the 
excerpt (the scene in which the boys attack and kill the sow) from William Golding’s Lord of the Flies.  

• How might the scene from Lord of the Flies reflect the concerns about aggression in Gorman’s 
article?   

• How might the scientists Gorman discusses analyze the behavior of the boys in the scene? If 
they could study the boys, what might they be interested in learning more about?  

• How does Gorman’s discussion of male fruit fly aggression change the way you read this scene 
in Lord of the Flies. Do you find this a compelling way to think about this scene and/or the 
novel generally? Why or why not? 

 
Develop your essay by providing textual evidence from both texts. Be sure to follow the conventions of 
standard English.



	

Open-Ended Response Rubric 
 
Category 4 - Excellent 3 - Good 3 – Satisfactory 1 - Unsatisfactory 
Evidence and 
examples (cites 
relevant and sufficient 
textual evidence) 

Essay uses and 
discusses 
thoroughly a wide 
range of textual 
evidence and 
examples  

Essay uses and 
discusses a wide 
range of textual 
evidence and 
examples although 
the discussion of 
these examples may 
be incomplete or 
uneven  

Essay uses and 
discusses some 
textual evidence 
examples although 
the discussion of 
these examples may 
be incomplete or 
uneven 

Essay uses and 
discusses a limited 
number of examples 
and/or textual 
evidence discusses 
these minimally 

Focused and cohesive 
argument (valid 
reasoning and 
organization) 

Essay makes a 
focused and 
cohesive argument 
in response to 
prompt 

Essay makes an 
argument in 
response to prompt, 
but the argument 
may not be fully 
cohesive or focused 
throughout 

Essay makes an 
uneven and not 
particularly clear 
argument in 
response prompt 

Essay makes no real 
argument in 
response to prompt 

Insight and 
understanding 
(determines the 
meaning of and 
analyze text) 

Essay shows insight 
into and 
understanding of the 
text(s) and content-
area knowledge 

Essay shows some 
insight into and 
understanding of the 
text(s) and content-
area knowledge 

Essay shows limited 
insight into and 
understanding of the 
text(s) and content-
area knowledge  

Essay shows little 
insight into and 
understanding of 
the text(s) and 
content-area 
knowledge  

Grammar and 
mechanics 
(conventions of 
standard English) 

Essay contains few 
errors in grammar 
and mechanics and 
they do not inhibit 
meaning; no 
patterns of error  

Essay contains some 
errors in grammar 
and mechanics and 
they do not inhibit 
meaning; errors do 
not fall into patterns  

Essay contains 
frequent errors in 
grammar and 
mechanics that may 
inhibit meaning; 
writing exhibits 
some patterns of 
error 

Essay contains 
numerous errors in 
grammar and 
mechanics that 
inhibit meaning; 
writing exhibits 
several patterns of 
error  

Vocabulary use (uses 
domain-specific 
vocabulary) 

Essay uses precise, 
varied, and strong 
vocabulary; several 
key vocabulary 
words from the unit 
are used correctly  

Essay uses some 
precise, varied, and 
strong vocabulary; 
essay attempts to 
use key vocabulary 
words from the unit, 
but these may be 
used infrequently or 
with limited 
accuracy 

Vocabulary choices 
are sometimes 
imprecise, 
repetitive, and 
weak; essay does 
not attempt to use 
key vocabulary 
words from the unit 
or uses these 
ineffectively and 
inaccurately  

Vocabulary choices 
are vague, 
repetitive, and 
weak; essay does 
not attempt to use 
key vocabulary 
words from the unit 

Documentation (in 
text citation and works 
cited) 

Essay conforms to 
the appropriate style 
guidelines (MLA) 
for in-text citation 
and works cited 

Essay conforms 
with limited errors 
to the appropriate 
style guidelines 
(MLA) for in-text 
citation and works 
cited  

Essay attempts to 
conform to the 
appropriate style 
guidelines (MLA) 
for in-text citation 
and works cited but 
does so ineffectively 
or inaccurately 

Essay does not 
conform to the 
appropriate style 
guidelines (MLA) 
for in-text citation 
and works cited 

 

(Rubric available as an editable Microsoft Word document at 
www.usinginformationaltext.org/downloads.)



	

Model: Talk Show on Aggression in Fruit Flies and Humans 

Task: Your goal is to conduct a TV talk show debate around the question, “Is aggression genetic?” The 
discussion will incorporate the viewpoints of multiple guests, including scientists, experts on 
aggression, and one or more characters from Lord of the Flies. Each student will be required to 
determine (based on research and/or understanding of the texts read in class) how his/her character 
would act and speak during the debate. 
 
Talk show host or co-hosts: Prepares questions for both panelists and audience members. Acts as 
moderator for the debate, asking questions of the panelists and audience members, and promoting 
balanced and civil discussion among all parties. 
 
Panelists: 

• James Gorman 
• David J. Anderson, neuroscientist 
• Piggy 
• Jack 
• William Golding 
• Other characters from Lord of the Flies, as desired 

 
Outside experts (these experts will be expected to offer evidence to back up their assertions about the 
origins of aggression): 

• Outside experts on aggression in athletes 
• Outside experts on aggression among girls 
• Outside experts on cyberbullying 

 
In addition, each student must produce the following: 
 
1. Explanation of character: Write a reflective narrative in which you explain how you went about 
determining how your character would act, what he or she would say during the debate in response to 
particular questions, and how he or she would perceive and react to the other characters. Justify (with 
textual evidence) how your character’s words and actions make sense based on your research and/or 
your understanding of Lord of the Flies and the fruit fly informational text and any additional research 
you might have consulted. 
 
2. Post-debate evaluation: 1) Write a reflection in which you evaluate how the talk-show debate was 
conducted. Discuss how well your classmates represented their characters: did their words and actions 
make sense for their roles? 2) Reflecting on the informational text readings, Lord of the Flies, yours 
and your peers’ research, as well as the exchange of ideas during the debate, discuss the essential 
question: “Is aggression genetic?” How has your understanding of this question changed in any way? 
  



	

Class Activity Rubric 
 
Category 4 - Excellent 3 – Good 2 – Satisfactory 1 - Unsatisfactory 

Performance of 
role 
(presentation of 
knowledge and 
ideas) 

Performance 
demonstrates strong 
and insightful 
comprehension of 
role through ample, 
effective reference to 
evidence from the 
novel, the 
informational text, 
content-area 
knowledge, and/or 
outside research 

Performance 
demonstrates solid 
comprehension of 
role through frequent, 
effective reference to 
evidence from the 
novel, the 
informational text, 
content-area 
knowledge, and/or 
outside research  

Performance 
demonstrates some 
comprehension of 
role through 
occasional, though 
perhaps vague or 
ineffective, reference 
to evidence from the 
novel, the 
informational text, 
content-area 
knowledge, and/or 
outside research 

Performance does not 
demonstrate 
comprehension of 
role through 
reference to evidence 
from the novel, the 
informational text, 
content-area 
knowledge, and/or 
outside research 

Collaboration 
(initiate and 
participate 
effectively in 
conversation & 
collaboration) 

Student participates 
clearly and 
persuasively in 
debate 

Student participates 
somewhat clearly and 
persuasively in 
debate 

Student participates 
somewhat clearly but 
perhaps not 
persuasively in 
debate 

Student does not 
participate clearly or 
persuasively in 
debate 

Explanation of 
role (cite 
relevant and 
sufficient 
textual 
evidence) 

Reflection 
demonstrates strong 
and insightful 
comprehension of 
role through ample, 
effective reference to 
evidence from the 
novel, the 
informational text, 
content-area 
knowledge, and/or 
outside research 

Reflection 
demonstrates solid 
comprehension of 
role through frequent, 
effective reference to 
evidence from the 
novel, the 
informational text, 
content-area 
knowledge, and/or 
outside research 

Reflection 
demonstrates some 
comprehension of 
role through 
occasional, though 
perhaps vague or 
ineffective, reference 
to evidence from the 
novel, the 
informational text, 
content-area 
knowledge, and/or 
outside research 

Reflection does not 
demonstrate 
comprehension of 
role through 
reference to evidence 
from the novel, the 
informational text, 
content-area 
knowledge, and/or 
outside research 

Evaluation and 
reflection (cite 
relevant and 
sufficient 
textual 
evidence)  

Evaluation and 
reflection make clear, 
insightful arguments 
based on substantial 
specific evidence 
from debate and texts 

Evaluation and 
reflection make clear 
arguments based on 
specific evidence 
from debate and texts 

Evaluation and 
reflection make 
arguments that may 
be vague or not 
clearly based on 
evidence from debate 
and texts 

Evaluation and 
reflection do not 
make arguments 
based on evidence 
from debate and texts 

Vocabulary 
(use domain-
specific 
vocabulary) 

Several key 
vocabulary words 
from the unit are used 
correctly in debate 
and/or narratives 

Some key vocabulary 
words from the unit 
are used correctly in 
debate and/or 
narratives 

One or more key 
vocabulary words 
from the unit are used 
but perhaps not 
correctly or 
effectively  

No key vocabulary 
words from the unit 
are used in debate 
and/or narratives 

Documentation 
(in text citation 
and works 
cited) 

Essay(s) conform to 
the appropriate style 
guidelines (MLA) for 
in text citation and 
works cited 

Essay(s) conform 
with limited errors to 
the appropriate style 
guidelines (MLA) for 
in text citation and 
works cited  

Essay(s) attempt to 
conform to the 
appropriate style 
guidelines (MLA) for 
in text citation and 
works cited but do so 
ineffectively or 
inaccurately 

Essay(s) do not 
conform to the 
appropriate style 
guidelines (MLA) for 
in text citation and 
works cited 

 



	

(Rubric available as an editable Microsoft Word document at 
www.usinginformationaltext.org/downloads.) 


