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Carole G. Basile

Collecting Data
Outdoors:
Making Connections
to the Real Worid

he most enjoyable experiences that | havexperiences that are challenging and engaging and
I had with young children are those thathat support learning.
occur outdoors. Taking children on walks When working with children outdoors, it is
in the woods, at our local park, or simply aroundnteresting to note their perceptions about the
the school yard can prompt many discoveries abowbrld around them. Often these perceptions are
the natural world. As we walk, children gainmisconceptions. Children will ask such questions
knowledge and skills by using their senses to coas, “Why are all birds black?” and inquire, “What
lect information about the world around them. Traare those rats with the fuzzy tails?” when they see
ditionally, we think of providing these experiencessquirrels. Children commonly make such com-
as part of children’s scientific learning. Howeverments as, “Trees are only alive when the wind
direct observation is also an important piece dblows, because then they move” or “We should
mathematical learning that is essential for identifyelean up the forest and get rid of all these leaves.”
ing patterns, promoting problem solving, and Simply telling children that their perceptions are
developing spatial sense and reasoning. incorrect will not change these misconceptions.
However, when children become data collectors,
. they look for patterns and develop reasoning skills
Why Data Collection? that allow them to draw conclusions on the basis of
How can observations be used to learn mathematformation that they have not only collected but
ics? One way is through collecting data outdoorslso observed with their own eyes. If they observe
Data collection is a process in which children caand collect information about where they find squir-
make connections between mathematicakls (e.g., on the ground, in a tree, on the fence), they
concepts, in a variety of content areas, ankarn about the behavior of squirrels. If children
in the real world. In addition, it is possible tobegin to observe and record the animals living in
embellish this process with children’s nat-eaf litter, they soon realize the diversity of life that
ural curiosity about the outdoors by offeringuses the “messy” forest floor as its home.
As children collect data, they see how prior
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Data collection builds beliefs about what mathe!
matics is and about what it means to know and
mathematics, and it supports children’s view th
they are mathematicians. Children who collect da
can portray themselves as mathematicians a
begin to see how mathematics can be used to so
real problems.

The “ear” and “eye” columns helped
organize the data.

In the Classroom
A group of kindergarten students began their inve
tigation of data with the following question from
the teacher: “One thing mathematicians do is co
lect data. Does anyone know what data can be
No one knew. One boy asked if it was like collect
ing bugs. The teacher wrote “data” on the chal
board and then walked around the room pointin
out data that the children had already collecte
like the information on their weather chart, chil-
dren’s birthdays, and their favorite foods. Then sh
explained that collecting information, or data,
helps you to learn something that you might n
have known before.

The teacher then asked the children if the
would like to know anything about the animals in
their school yard that they did not know before, .

Their responses included how caterpillars gromSOrtlng Data

how big is an anthill, how much do animals weighSorting is an excellent way to encourage childreri

how big are the animals, what animals can we se®, think about important features of data that lead

and what animals can we hear. The teacher wradie classifications that make sense. Two important
all the ideas on chart paper, and as a group, tlyeestions concern sorting data: (1) Do we think

children decided which idea to investigate. Thewbout sorting data before or after they are col-

decided that they would use their senses to s@szted? and (2) Which sort gives us the best answer
which animals they could see and hear. to our original research question?

Once the children had made this decision, the In the example described previously, the kinder-
teacher encouraged them to think about how thegarten children decided to sort their dakfore
would keep track of the data. They decided to usmllection into “animals they saw” and “animals
their journals. One child suggested writing everythey heard.” These categories helped them think
thing down in a list; another said that she couldbout the questions that they wanted to answer and
remember it in her head; and a third suggestdtbw to organize their record keeping of the collec-
using two pages, one for what they would see arttbn. When they returned to the classroom, how-
one for what they would hear. In the end, the thiréver, they realized that the data could have been
idea was modified; they chose to draw a line dowsorted into “animals they saw,” “animals they
the middle of their papers and write or draw théeard,” and “animals they saw and heard.” This
animals that they could see on one side and thoserategorization of the data was valuable because it
that they could hear on the other side. At the top dielped the children understand that classification
one column, they drew an ear; at the top of thgystems can grow and evolve as data are collected.
other column, they drew an eye (dige 1). It is also possible to collect data as separate pieces

Deciding what kind of data to collect and howof information, without any categorization decided
to record the information can be difficult for inex-on beforehand. Children could be given small sheets
perienced children. The more often that studentsf paper stapled at the top, and each time they use
get an opportunity to ask the questions themselvdbgir senses to observe an animal, they could draw a
the better they become at recognizing data that thpicture or write the name. When they return to the
want to collect in the future. NCTM (1992) stateslassroom, they could pull their “books” apart and
that as students are involved in generating quedecide how to sort the data into groups according to
tions and collecting data, they will be able to maka common characteristic. This more open-ended
more sense of data. approach would also be beneficial in helping chil-
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dren understand the various ways that data can Representing Data
categorized. It would also help them think carefullywwhen the students returned to the kindergarten
about the question they are researching. classroom with their journals, the teacher posed the
For example, another class decided to measuf@lowing problem:
and record the size of the animals that they saw.
The class had been learning nonstandard mea-| have a friend who studies animals and would
surement and saw this task as being an opportu- like to know what we found in our school yard.
nity to use their new skill outside. Many sugges- We have collected a lot of data. How can we dis-
tions were made about what they could use for a play it on one piece of paper so that she might
measuring device, but they finally decided on be able to see what we found?
Unifix cubes. Before they collected the data, the
children talked about data-collection procedure$he children said that they could write small and
and identified those that would not harm any ofhat each person could write one thing that they
the animals that they were measuring. The fofound. When the teacher demonstrated to them that
lowing recommendations were listed on thesome of them saw the same things while others saw
chalkboard: “Don't touch the animal with youror heard different things, she asked whether they
hands or with the Unifix cubes”; “If an animal iscould find a way to get all the information on the
too far to reach, just estimate”; “If an animalchart without repeating any information. One stu-
might hurt you (like a bumble bee), just esti-dent said, “Make a chart like our journals.” The
mate”; and “We all do not have to measure thstudent was then asked to show the group what he
same animal. One person in the group can meaeant. He drew a line down the middle of the chart
sure while the rest record the information.” (Se@and drew an eye and an ear at the top, just like in
fig. 2.) Once the procedures were agreed on, thbe students’ journals. Once the data from the
children decided to collect the data by designingntire class were compiled on the chart, the stu-
a chart in their notebooks and by recording a pidents discussed what the graph illustrated. They
ture of the animal and the number of cubetalked about how many animals they saw and heard
needed to measure it. and why more animals were in one category than in
In this example, the children’s data-collectionanother.
charts were not organized in any particular way. To help the students think about other ways to
Therefore, the children were placed in small group®present their data, the teacher gave students
and asked to think about how they might sort theldnifix cubes and asked them to choose two colors,
data to represent them to others. One group sortaging one color to represent the animals that they
by the type of animal they saw (mammals, reptiledieard and the other to represent the animals that
insects, and so on). They had forgotten about tlieey saw. A student’s representation is shown in
original purpose for collecting the data. The teachdigure 3.
then referred them to their initial question and Davis and Maher (1997) explain that everyday
asked, “Does this grouping help us answer whatxperiences can provide children with the building
size the animals are that we found outside?” At thielocks for learning mathematical ideas. Further,
end of the lesson, each group presented its grouphen children can represent these ideas—whether
ings, and the class members discussed which soofa paper, with manipulatives, or mentally—learn-
ing method they thought best answered theing is extended. Therefore, after data are collected,
research question. children need to explore ways to represent those

Thinking about Classification

Giving children the opportunity to think about whether theiran instrument to collect the data. In a survey, they might use
classification helps them answer their research questions ssich demographic information as age range, salary range, and
essential for developing a deeper understanding of data analgvel of education. The questions might also be categorized by
sis. Encouraging children to create different ways of sortinguch factors as knowledge, preferences, and practices. In con-
data helps them recognize the variety of possibilities for coltrast, social scientists who collect qualitative data might orga-
lecting and categorizing data. One can find numerous examize or categorize their datafter they have collected it.
ples of scientists and social scientists who must think abolResearchers might want to know people’s opinions about a
how to sort the data that they want to collect before and aftgrarticular program and then ask an open-ended question, such
collection. For example, public relations firms that developas, “What do you see as the benefits of this program?” They
guestionnaires, marketing assessments, and opinion polls mugbuld then sort, categorize, and quantify the responses after
think about the information that they want before they desigthey were collected.
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data. The events described here show that childr
can think in various ways to organize the data th
they have collected. This task of organizing da
allows children the opportunity to sort and classi
real data for a real purpose.

“This is a caterpillar, | think”

Asking Questions
The questions that the teacher asks about d
throughout the process of formulating a questio
collecting data, representing data, and interpreti
data are crucial. They help children think about th
important mathematical understanding involved i
data collection as well as clarify their own perce
tions of the natural world.

The following list represents the kind of ques
tions that the kindergarten teacher asked that f
tered mathematical thinking. Her questions help
students—
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e formulate research questions: “What kinds o
animals do you think we could find in our
school yard? What do you want to know about
them?”

e think about sorting by important features an
record keeping: “How can we keep track o
what we see and what we hear without gettin
them mixed up?” “How will we remember what
we saw and what we heard?”

e think about reclassifying: “What else is th
same or different about some of the animals
saw? If we were to make a new chart with onl
the animals we saw, and we had to put some
one column and some in the other column, ho
could we do that so that all the animals in on
column would have something the same?”

e represent the data: “If we wanted to draw a pi
ture of our data to show another class what
found, how could we do that?”

e describe what the representation tells us a
why we think it has occurred: “Which side ha
more animals? Why do you think we saw mor
animals than we heard? If we collected the
data at night, what do you think the result
would be?”

 clarify ideas about the natural world: “Which of
these animals are insects? How do you kno
Why do you think we found more insects tha
any other animal? Why do you think we did noto compare data sets and see change over time. By
see any frogs? Where could we find more infordocumenting such variables as weather condi-
mation about the songs of birds and frogs?” tions, time of day, study area, or date, children can

observe differences in data sets from one day to
. the next or from one area of the school to another.

Usmg the Data Later For example, one teacher placed bird feeders in the

One rule is important about collecting and compilback of the school and none in the front of the

ing data: never throw anything out. The informaschool. The children decided to collect data to see

tion collected by your students can be used agaivhether they saw more birds in the front or the

Blue and red cubes represent data in
the “ears” and “eyes” column.

Photograph by Carole Basile; all rights reserved

SEPTEMBER 1999



back. They recorded the data by using pictograplsehool,” and “There are more birds on the ground
for each location. For the data collection in frontn the back of the school.” When they were asked
of the school, the children decided on the followto think about why these differences existed, the
ing four categories: in the air, high in the trees, lovehildren excitedly offered possible explanations,
in the bushes, and on the ground. For the back sfich as, “The birds are hungry; that's why we see
the school, the students decided that they shousd many at the birdfeeder” and “There are a lot of
add one more category: on the feeders. birds on the ground in the back of the school,
By displaying one data set next to another dataecause a lot of the seeds have fallen to the ground
set, the children were able to make comparisorieom the birdfeeder!” Making comparisons among
and see similarities and differences between ttoata sets prepares young children to think like sta-
two sets of data. They offered the following obsertisticians as they discuss possible interpretations
vations: “There are more birds in the back of théor the similarities and differences that have
school than in the front,” “There are more birds abccurred.
the birdfeeders than any location in the front of the

Conclusion

The process of data collection gives young chil-
dren a wealth of opportunity to think like mathe-
maticians and apply their reasoning about data
to the real world. It also introduces children to
ideas of more abstract mathematics as they sort
and classify data, create graphs, compare data sets,
examine patterns, and interpret graphical
representations.

It is crucial that educators create meaningful
mathematical environments by providing real-life
contexts and setting the foundation for more
abstract mathematics. Both the National Council
of Teachers of Mathematics and the National
Association for the Education of Young Children
call for young children to learn in realistic con-
texts and to study the world in which they live.
Taking children outdoors gives them real experi-
ences that they might otherwise not have had,
especially those in urban areas where green space
is limited or unsafe. The more we can integrate
real-life activities into classroom learning, the
more students will be able to recognize the impor-
tance of what they are learning.
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