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Communicating to Different 
Audiences 

• Mass Media 

–  BBC Talk to the Animals 

 

• Primary Schools/Museums 

– Firefly Watch Public Talks 

 

• College Campuses 

– Animal Behavior Course 



Key Learning Outcomes 
• United States Common Core Standards 

– English Language Arts/Literacy 

– Mathematics 

• Represent and Interpret Data 

• Statistics and Probability 

• Next Generation Science Standards 

– LS4 Biological Evolution: Unity and Diversity  

• LS4A Evidence of Common Ancestry  

• LS4B Natural Selection  

• LS4C Adaptation  

• LS4D Biodiversity and Humans   

 



Mathematics – Common Core 
Standards For Grade 3 For Grade 5 For  High School 

Represent 
and Interpret 
Data (k-8) 
Statistics and 
Probability 
(high school) 

Draw a scaled picture 
graph and a scaled bar 
graph to represent a 
data set with several 
categories. Solve one- 
and two-step "how 
many more" and "how 
many less" problems 
using information 
presented in scaled 
bar graphs 

Make a line plot to 
display a data set of 
measurements in 
fractions of a unit 
(1/2, 1/4, 1/8). Use 
operations on 
fractions for this grade 
to solve problems 
involving information 
presented in line 
plots.  

Define a random 
variable for a 
quantity of interest 
by assigning a 
numerical value to 
each event in a 
sample space; graph 
the corresponding 
probability 
distribution using the 
same graphical 
displays as for data 
distributions. 

• Must we find ways to communicate scientific results 

without using graphical representations? 



Median number P. malaccae approaching 4 virtual fireflies flashing 

synchronously at the rate observed in the field (treatment 1), at ½ the rate 

(treatment 2), at twice the rate (treatment 3) and asynchronously (treatment 4).  



How does the data in 

the slide help to 

explain how male 

fireflies who provide 

spermatophores 

compete fiercely for 

access to females, 

while female fireflies 

start to respond more 

frequently to male 

flashes as the 

season passes? 



LS4A Evidence of Common Ancestry  
 Standards For grades 3-5 For grades 6-8 For grades 9-12 

LS4.A  
Evidence of 
common 
ancestry 
and 
diversity  

Some living 
organisms 
resemble 
organisms that 
once lived on 
Earth. Fossils 
provide evidence 
about the types of 
organisms and 
environments that 
existed long ago.  

The fossil record 
documents the 
existence, diversity, 
extinction, and change 
of many life forms and 
their environments 
through Earth’s history. 
The fossil record and 
comparisons of 
anatomical similarities 
between organisms 
enables the inference of 
lines of evolutionary 
descent.   

The ongoing branching 
that produces multiple 
lines of descent can be 
inferred by comparing 
DNA sequences, amino 
acid sequences, and 
anatomical and 
embryological evidence 
of different organisms. 
  

• How can we represent lines of descent when for 

instance the director asks that we not use any scientific 

names or discuss the idea of genera? 



From Lewis and Cratsley 2008 





LS4B Natural Selection  
 Standards For grades 3-5 For grades 6-8 For grades 9-12 

LS4.B Natural 
selection 
 

Differences in 
characteristics 
between individuals 
of the same species 
provide advantages 
in surviving and 
reproducing.   

Both natural and 
artificial selection 
result from certain 
traits giving some 
individuals an 
advantage in surviving 
and reproducing, 
leading to 
predominance of 
certain traits in a 
population.   

Natural selection 
occurs only if there is 
variation in the genes 
and traits between 
organisms in a 
population. Traits 
that positively affect 
survival can become 
more common in a 
population.   
 

• How can we use fireflies to illustrate concepts related to 

natural selection? 



LS4C Adaptation  
 

Standards For grades 3-5 For grades 6-8 For grades 9-12 

LS4.C  
Adaptation  

Particular 
organisms can 
only survive in 
particular 
environments. 
  
 

Species can change 
over time in response 
to changes in 
environmental 
conditions through 
adaptation by natural 
selection acting over 
generations. Traits 
that support 
successful survival 
and reproduction in 
the new environment 
become more 
common.  

Evolution results primarily 
from genetic variation of 
individuals in a species, 
competition for resources, 
and proliferation of 
organisms better able to 
survive and reproduce. 
Adaptation means that the 
distribution of traits in a 
population, as well as 
species expansion, 
emergence or extinction, 
can change when 
conditions change.  



Photinus ignitus 

 

 

 

 

 

 

Photinus greeni 

 

 

 

 

 

Photinus consimilis 
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• Scramble competition 

polygyny may evolve if some 

males search for or attract 

females better alone or in 

explosive breeding 

assemblages. 



For Monday  4/1 Read Chapter 8 pgs. 317-326 and 

the article: Energy and Predation Costs of Firefly 

Courtship Signals. 

Essay assignment: Write a 1-2 page summary in 

which you address: 

•  What the researchers were trying to determine 

(Introduction). 

• What the researchers did (Methods). 

• What they found (Results). 

• How these findings support or don’t support the 

ideas that signals may be selected to avoid 

illegitimate receivers and that honest signals have 

a cost that makes them hard to mimic. 

• Properly cite the article and the references to the 

text. 



For Monday  4/8 Read Chapter 10 pgs. 360-375 and 

the article: Male courtship signals and female signal 

assessment in Photinus greeni fireflies. 

For 4/10 write the following essay 

Essay assignment: Write a 1-2 page summary in 

which you address: 

•  What the researchers were trying to determine 

(Introduction). 

• What the researchers did (Methods). 

• What they found (Results). 

• How these findings support or don’t support the 

good parent, healthy male, good genes, runaway or 

chase-away selection theories for female choice 

• Properly cite the article and the references to the 

text. 



LS4D Biodiversity and Humans 

Standards For grades 3-5 For grades 6-8 For grades 9-12 

LS4.D 
Biodiversity 
and 
humans  

Populations of 
organisms live in a 
variety of habitats. 
Change in those 
habitats affects the 
organisms living 
there. 

Changes in 
biodiversity can 
influence humans’ 
resources and 
ecosystem services 
they rely on.   
 

Biodiversity is increased 
by formation of new 
species and reduced by 
extinction.  
Humans depend on 
biodiversity but also have 
adverse impacts on it. 
Sustaining biodiversity is 
essential to supporting 
life on Earth.   

• How can we use fireflies to educate about biodiversity? 



Photinus 

Photuris 

Pyractomena 

http:www.mos.org/fireflywatch 
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Photinus flash patterns (usually yellow)  





Photinus ignitus 









Conclusions 
• We shouldn’t avoid the opportunity to engage 

the public with representations of data, as 
long as we explain it well. 

• We need to represent  lines of evolutionary 
descent in with images and maps like those 
used by Firefly Watch that can help provide 
context for the audience. 

• We should seize the many opportunities to 
use fireflies to illustrate principles of natural 
selection. 

• Fireflies also represent an outstanding 
opportunity to illustrate biodiversity. 
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