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Possible Answers to Reflection Questions

Fight or Light

Introduction
• What are the questions the historian 

wanted to explore? What was the impact 
of the 1910 wildfires on fire policy of the Forest 
Service over the next century? Why did those 
fires have such a strong and lasting impact?  

• How do you think the historian 
explored his questions? This is an 
individual question. Students should think 
about what a historian would need to do to 
get answers to his or her questions. Some 
possible answers include interview people 
who either lived through the fires or had some 
other connection to the fires, read newspaper 
accounts, read government documents, and 
look at photographs.

Methods
• Look at the photographs in figures 3 and 

4. What are some of the advantages 
of having photographs if you are a 
historian? Students will need to come up 
with their own answers, and they should 
give logical reasons for their positions. Some 
ideas include that seeing photographs can add 
different information to whatever documents 
are available; photographs sometimes help you 
to understand more fully what happened; and 
photographs might include information that 
was not recorded in writing.

• Historians must write history as 
accurately as possible. A story of 
historical fiction must be clearly 
identified. Why should stories of 
historical fiction be clearly identified 
as such? A story of historical fiction is also 
called a historical novel. Historical novels, 
while based on real events, include events that 

are made up. If a historical novel is not identified 
as such, people may mistakenly believe they are 
reading an accurate account of a historical event.

Findings
• What one thing is still out of the control 

of people in regard to wildfires? The 
weather. 

• How has research helped foresters to do 
a better job of managing fire? Research 
has shown that fire suppression is not the best 
approach to managing wildfires. It has also 
shown that fire is healthy for some forested 
ecosystems. Forest managers can now use fire 
as a tool to reduce the severe impact of large 
wildfires in areas where people live and work.

Discussion
• Before reading this article, did you think 

all wildfires should be put out? All of the 
answers to this and the following questions 
in this reflection question are individual. 
Students should back up their answers with 
logic. How do you think your opinions 
about wildfires have been influenced 
by hearing about wildfires in the news? 
How is the shaping of your opinion 
similar to the reaction to the wildfires of 
1910?  How is it different?

• Describe another instance where 
learning about the past can help make 
decisions about the future. This is an 
individual question, and students may come 
up with a number of ideas. Some include the 
American Revolution and the Civil War, or 
the civil rights story of the 1960s. The story of 
invasive plants may also be noted. (People used 
to think that there was no danger in planting 
plants from other countries.)  Students may 
come up with local examples.
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aPods Rule!

Introduction
• State the null hypothesis used by the 

scientists. (See “Thinking About 
Science” for a hint.) Here are some possible 
null hypotheses: There is no relationship 
between old logs and the habitat of arthropods 
living in leaf litter after a fire has burned the 
forest floor. After a fire has burned the forest 
floor, old logs are not important to arthropods 
living among the leaf litter. There will not be an 
increase in the number of leaf-litter-dwelling 
arthropods living near old logs, compared with 
those living away from logs, following a fire. 
This last hypothesis is the best, because it brings 
in the idea of measurement.  Students may 
come up with similar statements. It is important 
for students to understand that hypotheses are 
made as statements of relationship, and that a 
null hypothesis states the lack of a relationship 
between two variables.

• Is fire a good thing for longleaf pine 
forests? How do you know? Students 
should conclude that fire is a good thing for 
longleaf pine forests because fire is needed 
to open up areas so longleaf pines can grow, 
and longleaf pines have adapted to resist and 
survive fires.

Methods
• Why did the scientists include areas 

that were not burned at all? In many 
experiments, scientists use a control. A 
control gives scientists a way to compare 
their experimental treatments with what 
would happen if they did not do any of the 
experimental treatments.

• Why did the scientists want to collect 
arthropods near the log and away 
from the log? The scientists wanted to see 
if logs provided habitat for leaf-litter-dwelling 
arthropods following a fire. If they did not 
collect arthropods away from the log, they 

would have no way to know if more or fewer 
arthropods were living close to the logs.

Findings
• Do you think the scientists accepted or 

rejected their null hypothesis? Why or 
why not? The scientists had to accept their 
null hypothesis as true, meaning they found no 
relationship between the number of leaf-litter-
dwelling arthropods and the presence of logs 
following a fire. 

• Do you think this study proves that leaf-
litter-dwelling arthropods do not use 
logs as habitat after a fire? Why or why 
not? This is an individual question and each 
student must think this through for themselves. 
However, you may challenge students to 
consider other reasons that fewer arthropods 
were collected near the logs.

Discussion
• Is it important to understand what 

happens to arthropods following a fire? 
Why or why not? This is an individual 
question and students should present their 
position in a class discussion.

• What are some advantages of being 
surprised at your findings? Students should 
recognize that, when scientists are surprised 
by their findings, new questions are possible 
that might not have been possible had they 
discovered what they thought they would 
discover. In this case, the scientists may have 
discovered problems with their data collection. 
Alternatively, they may have discovered 
something unexpected about the preferences of 
leaf-litter-dwelling arthropods.

Keeping It Local

Introduction
• State what the scientists wanted to 

know in the form of a question. How do 
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wildland-urban interface (WUI) communities 
describe and identify the boundaries of their 
WUI in a Community Wildfire Protection Plan?

• How do you think the scientists 
answered their question? Students 
should have been clued in by “Thinking About 
Science.” The scientists interviewed people in 
four communities to answer their question.

Methods
• A case study is a detailed look at one 

individual, one group, or one event. 
Think about something you have studied 
recently. How might you extend your 
examination by doing a case study? 
Who or what would you study? This is an 
individual question. Students should be urged 
to think of how they might learn more about 
something by doing a case study. For example, let’s 
say your class had recently studied earthquakes. A 
case study might be done of one community that 
had recently experienced an earthquake.

• Why would it be important to interview 
a variety of people in the community? 
People living in communities have different 
opinions and experiences. To truly understand 
what happened in the community, many 
different people must be interviewed.

Findings
• Why do you think members of fire 

departments affected the way the 
WUI was defined and described? People 
working in fire departments would have a lot 
of information about fighting fires. They would 
know which areas were at greater risk of a 
wildfire. They would know the conditions of 
the roads and how long it would take for a fire 
engine to reach a fire.

• What was one benefit of having 
community members work together 
to define and describe their WUI? 
Differences of opinions could be discussed, 
and community members could come to an 

agreement. This eventually leads to a better 
plan, which offers better opportunities to protect 
areas from wildfires. 

Discussion
• Think about the large areas of 

undeveloped land in the Western 
United States. Do you think most of 
that land could be considered the WUI? 
Why or why not? Students should realize 
that vast amounts of undeveloped land should 
not be considered the WUI, since by definition 
the WUI includes some buildings.

• Give another example of when getting 
together to discuss something resulted 
in a better plan of action. This is an 
individual question, and students should be 
challenged to think of something in their own 
life or something in the news. An example from 
current events would be worldwide discussions 
about planning for climate change or discus-
sions about developing a nuclear weapons 
reduction plan. An example at the local level is 
community land use planning. In the classroom, 
students may have collectively discussed and 
subsequently planned an event. 

Pecking Order

Introduction
• In the form of a question, state what the 

scientists wanted to learn in this study. 
What types of post-fire snag forests were best 
for the Black-backed woodpecker’s foraging?  

• In your own words, describe why a 
keystone species is important. Keystone 
species are important because they provide 
us with an early indicator that something is 
changing in the environment that may cause 
problems for other native species living there. 

• Do you think it is important to improve 
the habitat for keystone species? Why 
or why not? This is an individual question. 
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Students should back up their answers with 
logic. However, it would seem prudent to pay 
attention when the population of a keystone 
species is falling in numbers.

Methods
• Why do you think the scientists noted 

how many snags were in the patches? 
The snags are where the Black-backed 
woodpecker finds food. The scientists wanted 
to know the best conditions for the woodpecker. 
Since the woodpecker forages in these snags, 
the number of snags in each hectare may be 
one of the most important conditions for the 
woodpecker.  

• Do you think it is important that the 
scientists used the same method in 
each patch to record the presence of 
the Black-backed woodpecker? Why 
or why not? Yes, it is important to use the 
same method so that results are reliable and 
are consistent across all of the patches studied. 
Otherwise, they could not be compared.

Findings
• Do you think that the number of large 

snags in each patch was related to the 
number of woodpeckers found there? 
Why or why not?  Students should look at 
figure 8 and realize that an unlogged, high-severity 
burn, which is the only patch where Black-backed 
woodpeckers were found, had a much larger 
average number of large snags per hectare.

• Why do you think the woodpeckers 
preferred patches with large snags left 
standing? These patches would have even 
more snags available for foraging than the 
logged patches.

Discussion
• In your own words, describe the habitat 

the Black-backed woodpecker prefers 
for foraging. The Black-backed woodpecker 

prefers patches of high-severity burned areas 
with a lot of snags (preferably large ones). 

• Why is this research useful for forest 
managers? Forest managers can directly 
apply these findings to how they currently 
manage forests that have recently experienced 
a high-severity wildfire if they want to improve 
the foraging ability of the Black-backed 
woodpecker.

Trust Is a Must

Introduction
• Why is trust an important emotion in 

your life? Students should be encouraged 
to explore whom they trust and why this is 
important. Examples of people they may trust 
include parents or guardians, grandparents, siblings 
or other family members, teachers, doctors, friends, 
etc. Explore the advantages of trust, and how one 
must act to gain someone’s trust.

• Do you think that forest managers can 
do a better job if citizens trust them? 
Why or why not? You may also frame this 
question using a trustee such as Congress, the 
Governor, the police, or other similar trustee. 
This question has no right or wrong answer, but 
students should be able to provide reasons for 
their position.

Methods
• Match the six questions in figure 5 

with the three parts of trust in figure 
2. Which of the three parts does each 
question address? This can be used in a 
general class discussion. The answers are: 1: 
Shared values (honesty); 2: Capable of acting 
correctly (capable, effective); 3: Shared values 
(justice, fairness); 4: Shared values (similar 
values); 5: Capable of acting correctly (capable, 
effective); 6: Act on their behalf (trustee 
interested in their well-being). If students have 
different interpretations, allow them to state the 
reasons for their positions. 
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• In today’s society, what are some 
disadvantages of using the telephone to 
ask questions of citizens? Students may come 
up with a host of reasons. Some include: 1: People 
no longer use land lines; 2) People are too busy to 
answer survey questions; 3: The phone may be 
busy or not answered because of caller ID.

Findings
• What are some of the positive things 

citizens had to say about forest 
managers?  Citizens feel that forest managers 
are somewhat effective, reliable, and competent 
in managing fires. They think that forest 
managers are honest and care about citizens’ 
needs. 

• What are some of the negative things 
citizens had to say about forest 
managers? They do not pay attention to what 
people think, citizens are not entirely confident 
in the way forest managers manage fire, and 
citizens are not completely satisfied with the 
way fire is managed. 

• If you were the scientists, what would 
you tell the forest managers to do to 
increase the level of trust? This is an 
individual question, but students should realize 
that forest managers should pay more attention 
to what people think, should look for ways 
to raise the confidence in their actions, and 
should find out why citizens are not completely 
satisfied with the way fire is managed.

• Although all three parts were 
important, the scientists found that 
“the belief that others are capable 
of acting correctly” was the most 
important part of trust. Based on your 
own experience, which part do you 
think is most important and why? This 
is an individual question, and students should 
be able to back up their position with logic and 
sound reasons.

Discussion
• How can better communication build 

more trust between an individual and 
a trustee? Use an example from your 
own life. This is an individual question, and 
students may be urged to think about how they 
might improve communication to increase trust. 
Students may consider themselves as being the 
trustee, or the person who feels trust.

• Think about any public land close to 
your home. This can be a local park, a 
State park, a national park, or State or 
national forest land. Do you trust the 
managers to do a good job of managing 
the land? Why or why not? This is an 
individual question. Students should provide logic 
and sound reasons to support their position.

Can We Grow Now?

Introduction
• In the form of a question, state what the 

scientists wanted to discover. What are 
the best conditions under which bristlecone pine 
seeds take root and grow?

• Name two things that make it hard for 
Rocky Mountain bristlecone pine trees 
to survive. (1) These trees need occasional 
fire, which opens up areas for seeds to take 
root and seedlings to grow; (2) The trees 
take between 50 and 100 years before they 
produce seeds; (3) The white pine blister rust is 
threatening to kill the trees. 

Methods
• Why did the scientists select their study 

sites randomly? Because the scientists 
needed to make sure that the site selection 
was unbiased. If the scientists selected the sites 
just by choosing them, they could be affecting 
their results through their own preferences. For 
example, they might always select sites with 
more bristlecone pine trees. 
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• Why do you think the scientists 
measured the distance from each 
seedling to other objects? This is an 
individual question. Students should be 
challenged to think critically about why the 
scientists wanted to know if seedlings were 
found close to other objects.

• Why do you think the scientists 
measured the distance from randomly 
selected points to nearby objects? 
Students should be asked to think critically 
about why the scientists would do this. They 
did this so they could determine whether the 
seedlings’ distance to objects was by chance or 
whether seedlings tended to grow closer to other 
objects. The scientists, therefore, compared the 
seedlings’ average distance to objects with the 
average distance from just any other point.

Findings
• Look at figure 10. You can see that 

more bristlecone pine trees were found 
growing in partly burned areas. What 
else does that chart tell you? That 
unburned areas had more trees than completely 
burned areas, and that completely burned areas 
had few trees growing in them.

• Explain the evidence for calling 
boulders, stones, fallen wood, and 
standing tree trunks nurse objects. 
Students should be able to explain that seedlings 
were found growing closer to these objects 
than if they were growing there by chance. 
Therefore, these objects were thought to be 
helpful to the establishment and growth of 
bristlecone pine trees. Nurses are people who 
often help others to regain or maintain their 
health.

Discussion
• Do you think forest managers should use 

fire as a tool to help save the bristlecone 
pine? Why or why not? Students should 
realize that fire can be used as a tool to help 

save the bristlecone pine. You may also hold a 
discussion about whether fire should be used as 
a tool to protect natural resources. (Note that 
forest managers purposely use fire to promote or 
maintain the health of forests.)

• Name other ways that objects such 
as boulders, stones, fallen trees, and 
standing tree trunks provide benefits 
to the natural environment, anywhere 
they are found. These objects are habitats 
for insects, reptiles, amphibians, and other small 
animals. Tree trunks may be used by woodpeckers, 
owls, and other birds to find food or for nesting. 
As fallen wood decays, it helps to build the soil. 
Students may come up with other ways that these 
objects benefit the natural environment.

Snake, Rattle, and Roll

Introduction
• What are the questions the scientists 

wanted to answer? How do restoration 
activities affect snake populations? What are 
the different types of snakes in the area? What 
type of trap is best for capturing snakes?

• If there were fewer snakes in the 
ecosystem, what do you think 
would happen to the populations 
of vertebrates and invertebrates? 
Populations of vertebrates and invertebrates 
that are prey for snakes may increase if the 
snake population decreases since there would be 
fewer predators.

Methods
• Look at figures 7 and 8. Which trap do 

you think would work best for capturing 
snakes? Why? This is an individual question 
that should be supported with logic and 
reasoning. Long snakes can climb out of the 
pitfall traps.

• Why do you think scientists had a 
control area in every region? Controls 
are used by scientists so that they can compare 
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their findings and see if the treatment is really 
affecting an area rather than something else 
that is not accounted for in the study.

Findings
• Look at the pictures of the funnel traps 

and pitfall traps (figure 7 and 8). Why 
do you think that funnel traps captured 
more snakes? This is an individual question 
that should be supported with logic and 
reasoning.

• Do you think it is important for the 
scientists to use pitfall traps? Why or 
why not? Yes, it is important to use both types 
of traps because the pitfall trap did catch some 
snakes. Without using both types of traps fewer 
snakes would be captured. 

Discussion
• Based on the scientists’ findings, do you 

think this study should be done again 
at a later date? Why or why not? Since 
the scientists were concerned that the overall 
number of snakes captured was low and that 
the native habitat may not have been fully 
restored, it would be a good idea to try to do 
this study again and see what the results are at 
a future time.

• Based on the results of this study, do 
you think that restoration activity to 
reduce the chance of wildfire in the 
Bosque is a good thing for snakes? Why 
or why not? Students should be urged to 
look at the first paragraph of the “Discussion” 
section. It did not appear that snakes were 
affected positively or negatively by restoration 
activity. However, the scientists cautioned 
that the weather was dry, and that the native 
habitat may not have been fully restored at the 
time of the study. Students should realize that 
sometimes a question cannot be answered at 
the end of a study.  

Don’t Judge a Soil by 
Its Color

Introduction
• Explain why red soils are found either 

in strips or in round shapes following a 
wildfire. These are the shapes of the logs or 
the stumps that were burned in the wildfire. 

 Do you think that more area is in red 
soils or black soils following a wildfire? 
Why? This is an individual question. Students 
should reason that there is far less land covered 
with old logs and stumps in the forest than is 
covered with brush and small trees. They may 
look at figure 1 for a clue.

• If nonnative invasive plants grow more 
rapidly than native plants, how might 
mycorrhizal fungi be affected? If invasive 
plants grow more rapidly, their roots may grow 
more rapidly as well. This would make the roots 
of invasive species more available to mycorrhizal 
fungi. The mycorrhizal fungi, therefore, may 
begin growing on the invasive roots to take 
advantage of the carbon they have to offer.

Methods
• Why do you think the scientists only 

took samples from the top 5 centimeters 
of soil? Students should be able to give an 
answer and back it up with logic. Although 
roots may go deeper than 5 centimeters, the 
scientists selected 5 centimeters as their limit 
because seedlings will usually root within the 
top 5 centimeters of soil.

• Why did the scientists wait a year to go 
back and identify the species of plants 
growing in the red and black soils?  The 
scientists wanted to give the area 2 years after 
the wildfire to allow native or invasive species 
to spread into, take root, and grow in the area.



92
Wildland Fire Edition, http://www.naturalinquirer.org

Findings
• Why do you think plants growing in red 

soil had fewer fungi growing on their 
roots than plants growing in black soil? 
This is an individual question, and students 
should back up their answers with logic. 
However, students should reason that the heat 
from the severe wildfire killed most of the fungi, 
and therefore less fungi was found growing on 
roots in the red soils.

• What effect did wildfire have on the 
growth of new plants in some of the 
areas that were burned? In the severely 
heated areas, the wildfire slowed the growth 
of new plants. The wildfire did not appear to 
affect the areas that were not severely heated 
(the areas with black soils). Plants were found 
to be growing again in those areas.  

Discussion
• If logs and stumps on the ground cause 

a slower recovery of a forest following 
wildfire, should the logs and stumps be 
removed? Why or why not? This is an 
individual question and students should back 
up their position with logic. Students should 
be challenged to think of the animals who 
depend on logs and stumps for habitat, such as 
arthropods and small mammals. 

• Do you think the fungi will ever come 
back to the areas of red soil? Why or 
why not? This is an individual question, and 
students should back up their position with logic. 
However, it could be that eventually, since native 
plants began to grow in red soil within 2 years, 
the mycorrhizal fungi would eventually come 
back and begin living on the plant roots again.

What Is the 
USDA Forest 
Service?

The Forest Service is a part of the 
United States Department of Agriculture 
(USDA). It is made up of thousands of 
employees who care for the Nation’s 
forest land. The Forest Service manages 
more than 150 national forests and almost 
20 national grasslands. These are large 
areas of trees, streams, and grasslands. 
National forests are similar in some ways 
to national parks. Both are public lands, 
meaning that they are owned by the 
public and managed for the public’s use 
and benefit. Both national forests and 
national parks provide clean water, homes 
for the animals that live in the wild, and 
places for people to do fun things in the 
outdoors. National forests also provide 
resources for people to use, such as trees 
for lumber, minerals, and plants used for 
medicines. Some people in the Forest 
Service are scientists, whose work is 
presented in the journal. Forest Service 
scientists work to solve problems and 
provide new information about natural 
resources so that we can make sure our 
natural environment is healthy, now and 
into the future.


