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“Why would a deer print be in the city?” wondered a stu-
dent. She had noticed the track near a grocery store that 
morning with her mother. She was familiar with deer 
and had noticed their prints on a trip to a local museum; 
however, she had never seen a deer in the city before this 
experience. As she retold the story to her classmates, her 
question became the inspiration for a problem-based les-
son during a unit on animal habitats, weather, and hu-
man involvement in the environment. 

In pursuit of the answer, students participated in 
hands-on-inquiry activities that focused on scientific 
process skills such as making observations, inferring, and 
collecting data. However, we did not follow a step-by-step 
method to solve the problem. Students followed their own 
curiosities, some of them directly related to the problem at 

hand, some more tangential. This balance is important to 
keep young students engaged while ensuring that content 
is taught and standards are met. Although these lessons 
can certainly be reproduced in the classroom, we hope 
to provide teachers with ideas to develop a new question 
with their students and then use that question to connect 
to the science content.

Developing the Question
Developing a question that is both realistic and feasible 
is the toughest part of a problem-based unit. However, as 
we discovered with this unit, one way to make this easier 
is to ask the students. As students are natural inquirers, 
teachers can create a wonder wall in the classroom. When 
the students ask those, “I wonder…” questions, teach-
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ers can simply write them on the chalkboard or on paper. 
Inevitably, there will be questions related to important 
content that teachers can follow down different paths. If 
students do not think of a question to ask, teachers can 
generate a question, but they should be sure to involve 
the students in deciding the ideas to test. 

Setting the Scene
When the student told us about her experience with the 
deer print, it provided a wonderful opportunity to share 
this question with the class and introduce problem- 
based instruction to the students. With young chil-
dren, it is important to discuss new words that are 
critical for the students to understand the lesson. In 
this case, we noticed the students were confused when 
we mentioned the word track,remarking, “You mean 
like train tracks?” Therefore, we designed a lesson to 
help the students understand the meaning of animal 
tracks. We began the unit with the students creating 
their own tracks by dipping their hands and feet in 
washable nontoxic paint and walking across a piece 
of butcher paper. We helped the students walk so that 
they would not fall down, and a teacher’s aide assisted 
in washing and drying their feet. This activity intro-
duced the word track in association with how animals 
make tracks. Then, we led a discussion about how the 
tracks were similar and different. 

Once the students understood the word tracks, we 
conducted the Tricky Tracks Activity (Lederman and 
Abd-El-Khalick 1998) to further support the idea that 
animals make tracks. Tricky Tracks is an activity with 
different types of animal prints that appear to meet in 
the middle with only one set leaving the middle meeting 
point. This activity is used to generate observations about 
the size, number, and location of the tracks and inferences 
about what was happening. At the end of the lesson, the 
students discussed how the inferences of the groups were 
similar and different. Some of the students described the 
tracks as bird tracks and inferred one of the birds flew away, 
whereas other students described one bird taking a piggy 
back ride on the back of the other bird. This reinforced 
the idea that one person’s observations could be different 
from another person’s observations.

After the students had the basic vocabulary needed to 
understand the unit, we created a mystery scene to recreate 
the problem. To set up our scene, we brought in a deer hoof 
we had purchased at a taxidermy shop and poured water 
onto a naturally muddy area near the school. Then, we 
pressed the hoof into the ground to make tracks. During 
the school day, we took the students outside for a walk and 
had them bring their science journals to draw pictures of 
their observations, which encouraged them to collect data. 
When they stumbled across the tracks, we encouraged 
the students to make observations and inferences about 
the scene. Then we led a focused discussion to guide the 
students to answer the question, “Why do we see the deer 

tracks here?” This mystery scene recreated the original 
question that the student had posed and provided all the 
students with a connection to the problem. 

Ultimately, the students generated several inferences 
about why they saw the deer track. The following is a list 
of the ideas they developed and explored in depth, with 
the corresponding curriculum connections (as related to 
our state standards) in parentheses: (1) They were looking 
for food (type of foods that certain animals eat); (2) They 
were looking for a home (home interactions and deforesta-
tion); (3) They were looking for space (human interactions 
and overpopulation); and (4) It was too hot or too cold 
(weather/seasons). We made word walls of the major ideas 
and posted them in the science laboratory. 

Testing Inferences
So that the students could determine if their inferences 
were correct, we set up stations that involved each idea. 
The students rotated through each station to look at 
each idea in more depth. We divided into manageable 
groups of three or four students and explained the in-
structions of each station prior to letting the students 
begin. We allowed the students to spend approximately 
15 minutes at each station, providing them with time 
cues of “5 minutes remaining” and “1 minute remain-
ing.” To facilitate the rotation process, we had the stu-
dents return the materials to their original spots and 
helped them move to the next station one group at a 
time. At this point, we rotated through the stations to 
help answer questions or provide more instructions if 
the students needed help.

Station 1: Was the deer too hot or too cold? The first 
station was a drawing station where paper was divided 
into four sections. The students drew pictures of how 
the weather changes during the four seasons and how the 
deer would react during those times. Although the kin-
dergarteners had already done a unit on seasons earlier in 
the year, this helped to reinforce these ideas. This prior 
knowledge helped to provide information for the students 
to make predictions about how weather affects animals. 
Then the students were reminded of the weather on the 
day they found the deer track and were asked, “Do you 
have evidence for this idea that the deer was too hot or 
too cold?” The students were encouraged to record their 
evidence, such as the temperature on the day they found 
the track and what season it was. 

Station 2: Was the deer looking for food? The second 
station was a table with many different types of plastic 
animals. The plastic animals had small anatomically cor-
rect teeth present so that the students could see the dif-
ferences between the teeth (see Internet Resource). The 
students looked at the features of the animals to predict the 
type of food that they would eat based on their teeth and 
extremities. The students responded with ideas such as, 
“This tiger has sharp teeth but the deer has flat teeth.” The 
teacher helped them to connect sharp teeth with eating 



36 Science and Children 

meat and connect flat teeth with chewing bark and leaves. 
One of the students made an association about the type 
of extremities such as, “Deer must not eat with their feet 
because they don’t have fingers. Maybe they just eat with 
their mouths.” Again, the students were reminded, “Do 
you have any evidence the deer was looking for food?” One 
student commented, “The track was near a tree, maybe it 
was eating the tree.”

Station 3: Was the deer looking for space? The third 
station was a reading focused on human involvement in 
animal habitats. Students read the book, Fighting for the 
Forest (Rand 1999) and then generated ideas about why 
humans would cut down the forests and what we use trees 
for in our daily lives. The students were asked, “Do you 
have any evidence the deer was looking for more space?” 
If the students had evidence, they were encouraged to 
write it down. 

Station 4: Was the deer looking for a home? At the 
fourth station, with the teacher’s help, students created 
a short story based on their new information about the 
type of homes deer need to survive. Some stories de-
scribed deer with their families in the forests, whereas 
other stories depicted deer near water and grass. Then 
the students were asked a final time, “Do you have evi-
dence the deer was looking for a home?” One student 
said, “No, we do not know if the deer was looking for a 
home. But maybe its home got destroyed by construc-
tion workers.”

In addition, the students read several books about 
animals (see NSTA Connection) to explore the best type 
of home for a deer, the type of food that deer eat, how 

different animals need different food to grow, and how 
during different seasons, animals do different things (e.g., 
hibernate, look for food). Because the unit focused on solv-
ing a problem, we constantly restated the question, “Why 
would we have seen deer tracks in a city?”

Delving Into Dioramas 
For the students to test their ideas, the teacher cre-
ated four dioramas on the seasons. The students were 
encouraged to move the pieces around to act out their 
predictions. For example, in the winter diorama when 
the teacher added snow, the students remarked that the 
deer would not be able to eat the grass and would need 
to eat something else or go somewhere else to find food. 
With the dioramas, they made predictions about what 
the deer would be doing during different times of the 
year. Then the students were reminded of the weather 
conditions on the day they found the deer tracks and 
asked to draw connections between the books they had 
read and the stations they had experienced. It was in-
teresting that the students all had different ideas about 
why the deer track was found within the city. Some 
students believed the tracks appeared because of the 
recent construction in the city. Others felt the tracks 
were caused by a deer searching for food because the 
recent flood could have washed away the deer’s food. 
Of course, some students felt that their ideas were right 
and other students’ ideas were wrong, but the teacher 
tried to reinforce the idea that the students would never 
actually know the answer, because they did not actually 
see what the deer was doing, nor could they ask the deer 
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Deer Tracks in the City? 

and receive an answer. The teacher commented that the 
more she introduced problem-based units, the more 
comfortable the students felt with the idea that there 
was never a single correct answer in science. She also 
found that the students began asking each other ques-
tions rather than looking to her to provide all of their 
answers. 

Assessing Progress
A crucial aspect of this unit was that students had op-
portunities to engage in inquiries that they initiated. 
However, just as important was ensuring that students 
were making progress toward understanding science as 
inquiry and science content. We used a wide variety of 
assessment strategies at each stage of the unit. Although 
not exhaustive or prescriptive, the following paragraphs 
highlight some of the formative and summative assess-
ment strategies we used in the “Why Did They See the 
Tracks?” unit. 

Three examples of ways that we formatively assessed 
during this unit are journaling, the idea wall, and the 
Tricky Tracks activity. Through having students write 
and/or draw their observations and inferences, we were 
able to see their development of these skills over time. For 
example, the observations began with a deer print that 
was not anatomically correct and resembled a dog print in 
many cases. However, at the end of the unit, most of the 
students were able to draw a deer hoof and were asking to 
measure the print to be more like scientists. 

The group idea wall provided an iterative window into 
understanding the kindergartners’ changing ideas based 
on empirical evidence about reasons for deer tracks in the 
city. As their ideas were displayed on the wall, we could 
constantly point back to the wall and check in with the 
students to see how their ideas changed or remained the 
same. For example, under the word wall heading searching 
for a home the words grass and patches of leaves were some 
of the first words written, but as the students learned about 
how different animals had different types of homes, the 
word habitat emerged. 

Using the diorama, students were able to demonstrate 
their understanding of standards-based content: seasons, 
what animals do in different seasons, what deer eat, where 
deer sleep, and the connections between what deer do to 
survive and why they would be in the city. They did this 
by creating scenes for each of the seasons and placing 
animals, including deer, in different places in the diorama 
according to the season.

Capitalizing on Curiosity
Although there are several problem-based units that 
are geared toward elementary school (e.g., FOSS, AIM, 
GEMS), this instruction is often thought of as a more 
appropriate instructional tool for middle or high school 
students. However, we discovered that because young 
children naturally ask questions about the world around 

them, problem-based instruction could support young 
students in solving science questions related to both their 
lives and the curricula. 

We found problem-based instruction a useful way of 
reinforcing nature-of-science aspects such as observation 
versus inference (Lederman and Abd-El-Khalick 1998). 
It can also open the door for further inquiries so your 
students are engaged, active members of your classroom, 
and in control of their own learning. Most important, it 
allows students to follow their natural curiosities when 
learning science content. n
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Connecting to the Standards
This article relates to the following National Science 
Education Standards (NRC 1996):

Content Standards
Grades K–4
Standard A: Science as Inquiry

• Abilities necessary to do scientific inquiry

Standard C: Life Science
• The characteristic of organisms
• Organisms and environments

National Research Council (NRC). 1996. National 
science education standards. Washington, DC: 
National Academy Press.

NSTA Connection
Download a unit timeline and resource list at 
www.nsta.org/Sc0910.




