

















Chapter 1 Essay: Creating a Foundation Through Student Conversation

as a first language and are learning
Spanish. The students are studying
plant growth and development us-
ing Plant Growth and Development
by the National Science Resources
Center (NSRC 1991). They have
been collecting and recording data
on plant growth for several weeks.
During the investigation, their
teacher, Ms. Pertuz, listed their
questions on chart paper. On this
day, Ms. Pertuz has decided to try
a new kind of discussion called sci-
ence talks, for the first time. The
class is considering the following
question posed by one student:
“Do plants grow every day?”

Although almost all students in
the class participate in this science
talk, we focus on two students,
Elena and Serena. Elena is from a
working-class family; her parents
have little formal schooling. Her
mother is from Mexico, and the
family speaks both Spanish and
English at home. She is repeating
third grade, and Ms. Pertuz is con-
cerned about her progress. Elena
rarely speaks during academic
lessons and until now has been al-
most silent in science. By contrast,
Serena is seen as a strong student.
Although her parents, too, are im-
migrants to the United States, they
are from highly educated families.
Both her father and mother hold
advanced academic degrees. Ser-
ena is fluent in both Spanish and
English, including academic Span-
ish and English, and participates
frequently in the classroom.

Desiree begins the science talk by
reading her question aloud, “Do

plants grow every day?” Serena re-
sponds by claiming that plants do
grow every day but “our eyes can’t
see it.” She explains that the mea-
surement tools they have been us-
ing may not be able to detect the
small increments that the plants
grow each day (“Our rulers can’t be
perfect.”). That notwithstanding,
she invokes the charts and graphs
the children have been keeping as
evidence that plants grow every day.
For Serena, the charts and graphs
are proof of daily growth.

Juana, a student who rarely par-
ticipates, then asks, “How come
we can’t see them grow? And how
come we can’t see us grow?” In con-
trast to Serena’s focus on measure-
ments and graphs, Juanafocuses on
the plant. She wants to see it grow
and see herself grow. Then Elena
says, “I don’t think we could see
them grow, but I think they could
feel theirselves grow. Sometimes
we can feel ourselves grow because
my feet grow so fast cuz this little
crinkly thing is always bothering
my feet. That means it’s starting to
grow. It’s starting to stretch out.”

Prompted by Juana, Elena is think-
ing about the moment-to-moment
process of growth. How would
growth feel to a plant? As she de-
scribes the crinkly thing in her feet,
she wriggles her nose and she makes
her voice high and throaty. It is as
if she is trying to re-experience for
herself and dramatize for others the
crinkly feeling of growth by recreat-
ing it, in her imagination and physi-
cally in her intonation and body
movements., Unlike Serena who was

Teaching Science to English Language Learners - 7



observing the plant from the out-
side, Elena is thinking and talking
about growth from a perspective in-
side her own body, aligning herself
with the plant. In her imagination,
she is with the plant, not on the
growth chart as Serena is.

RECOGNIZING STUDENT
CONTRIBUTIONS

Many teachers would be impressed
by Serena’s use of graphs and
charts to find and justify an answer
to Desiree’s question. Serena seeks
to represent the plant’s growth
through objective measurement,
from a perspective outside the
plant. Her approach highlights
the value of recorded measure-
ments and data. Learning to make,
read, interpret, and use charts and
graphs are key to acquiring a scien-
tific perspective. Serena’s response
can rightly be heard as scientific,
perhaps even as “the answer.” In
another situation, it might end the
discussion. There is much about
growth, however, that this perspec-
tive leaves untouched.

Elena’s approach, on the other
hand, invites her classmates and the
teacher to wonder about growth as
it takes place in real time. By imag-
ining herself inside the plant and
trying to feel what her own growth
is like, Elena positions them all to
wonder what exactly is going on as
something grows. She invites them
to think with her about growth
as three- rather than two-dimen-
sional, as Something that results
in filling socks and shoes as well as
in getting taller. She also prompts

them to think about when growth
happens and what its pattern might
be. Does it happen in constant lit-
tle increments or is it more punctu-
ated, less predictable?

Many renowned scientists have
imagined the world at other levels
as Elena is doing, especially when
working at the edges of their un-
derstanding. (See Ogonowski,
p- 31, for a discussion of the role of
imagination in science.) The No-
bel Prize-winning biologist Bar-
bara McClintock said the following
about her work with the chromo-
somes of Neurospora, a red bread
mold: “When I was really working
with them I wasn’t outside, I was
down there. I was part of the sys-
tem. I was right down there with
them and everything got big. I even
was able to see the internal parts
of the chromosomes—actually ev-
erything was there. It surprised me
because I actually felt as if I was
right down there and these were
my friends” (Keller 1983, p. 117).
Elena’s embodied, imagined way
of thinking about plant growth
echoes McClintock’s experience
and words, experience that was
crucial to the trail-blazing science
McClintock conducted.

By imagining growth in a sensory
way, Elena makes accessible other-
wise unexamined scientific aspects
of the plant’s growth process, such
as what might be happening inside
the plant as it grows. It changes the
relationship that she and her class-
mates take toward what they know.
Her imaginative, embodied ap-
proach makes it possible for other
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children to question and examine
knowledge they might otherwise
ignore. Not only does their discus-
sion and probing become more
specific and grounded but also
more children—children who are
typically quiet in science like Elena
and Juana—participate. From here,
the children go on to consider and
imagine other aspects of a plant’s
life from a biological perspective.
They consider, for example, how
the sun gets inside the leaves. (See
Ogonowski, p. 31, for further detail
on the role of imagination in science
learning.) Elena’s approach proves
to be an important perspective with
which the other children, includ-
ing Serena, can engage. Similar to
practicing scientists, these children,
led by Elena, use their imagination
as a powerful scientific tool to enter
a natural phenomenon to better
understand it.

Because Ms. Pertuz wants to hear
the students’ ideas—particularly
the ideas of students like Elena and
Juana, who to this point have not par-
ticipated in science—she allows the
conversation to continue past what
might otherwise have been seen as
“the answer” provided by Serena. Be-
cause Ms. Pertuz is prepared to listen
carefully for connections between
her own knowledge of plant growth
and the children’s ideas, she recog-
nizes Elena’s contribution to this dis-
cussion, which she otherwise might
have dismissed. Ms. Pertuz realizes
that the contributions of both Elena
and Serena play important roles in
deepening the class’s thinking.

WHAT THE TEACHER
LEARNED

Ms. Pertuz, like her students, ben-
efits from the science talk. First, she
achieves a new perspective on sever-
al of her students. To her surprise,
she hears from many quiet students
and discovers that, despite their si-
lence, their minds are going a mile
a minute and they have much to
contribute to the discussion. She
also sees students like Elena and
Juana assume roles of intellectual
leadership, something she had not
seen before. As a result, Ms. Pertuz
sees students like Serena, whom she
thinks of as academically strong,
benefit from ideas and perspectives
articulated by students whose aca-
demic skills are of concern to her.

Second, this science talk rein-
vigorates Ms. Pertuz’s own inter-
est in the science of plant growth.
The children’s ideas and perspec-
tives stimulate her to think about
growth in new ways and to wonder
what moment-to-moment growth
in a plant might indeed look like.
She is left with many exciting po-
tential directions in which to take
the children’s inquiry. Should
they explore growth as three-
dimensional? If theywere to do this,
how might they measure it in their
plants? And in themselves? What
are other ways of making growth
visible and of representing it? (For
a more in-depth discussion of this
science talk, see Ballenger 2003.)

Of course, Ms. Pertuz did not see
all of this during the science talk.
That is not possible. As part of
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adopting a new role for herself, she
took notes as the children spoke.
She also had the session video-
taped. Her notes and the video
record enabled Ms. Pertuz to sit
down with colleagues at a later
time and reflect on what the chil-
dren had said and done, deepen-
ing her sense of their thinking and
the possibilities for pursuing their
ideas and questions.

the school, not recognizing the real
nature of scientific thinking and
discovery, directs its efforts toward
training those natural abilities out
of the children.” As our case study
demonstrates, this does not have to
be the case. All children, regardless
of their first language or education-
al background, come to school with
rich experiences of the world and
ways of accounting for them that

can be used as resources in teach-
ing and in learning science. A ma-
jor challenge facing teachers who
teach children from backgrounds
different than their own is to learn
how to recognize the instructional
potential of such resources. Some
suggestions follow:

In Talking Their Way Into Science, Kar-
en Gallas (1995, p. 13) writes, “Chil-
dren come to school fully prepared
to engage in scientific activity, and

Here are some simple strategies for getting started with science talks and for
understanding your role as teacher in this activity. Science talks may seem un-
familiar at first, but each time you facilitate a science talk, you will find yourself
becoming more skilled and more comfortable in leading them.

1. Engage your students in a common activity with a scientific phenomenon
(such as rolling cars down ramps to investigate constant acceleration or raising
plants to examine growth). Give them extended time to observe what is happen-
ing, so that all students will have an observation to share.

2. Initiate an open-ended discussion about the event with your students. What
did they see? What do they think happened? The goal is to provide each student
with the opportunity to share thoughts and build common intellectual ground with
classmates. Do not be concerned if several students have the same observation.

3. Listen carefully to what your students say as they share their thoughts. Look
for connections between your students’ ideas and the scientific ideas they are
studying. Write down, audiotape, or videotape what they say. Doing so will help
you focus and will create a record for future reflection.

4. Encourage your students to talk with one another, allowing them to use a
range of language styles to communicate their ideas. Authentic science talks
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often have the spontaneous, informal flavor of out-of-school conversation. Some-
times, this may mean letting students express their ideas in a language other than
English. Accept with respect all contributions that are put forward in earnest.

5. Act as a facilitator, rather than as a teacher, of the conversation. Use those
practices that will allow you to establish a reflective stance toward your stu-
dents’ ideas. The following strategies may help:

Repeatwhat a student has said, and then invite other students to share their ideas.
In repeating, it is important to use the student’s words rather than your own.

“Re-voice” what you think a student has said in your own words. Doing so al-
lows you to articulate connections among students’ ideas or between a stu-
dent’s perspective and that of science. Invite other children to comment. After
re-voicing, follow up with the original speaker and ask if your words represent
what she or he meant—allow your student to accept or reject your interpreta-
tion and to re-articulate her or his ideas.

Ask a student to elaborate or say more about her or his ideas. This can be espe-
cially helpful if you are not sure what the student is saying.

6. Allow the conversation to develop and unfold with as little intervention on
your part as possible. Let your students introduce you to unexpected perspec-
tives, such as the idea that growth is three- rather than two-dimensional. Think
broadly about the scientific phenomenon, and be willing to see itin a new light.
You may find yourself interested in learning more about how current scientific
understanding developed or aware of places in which the curriculum does not
go deep enough to respond to your students’ questions and ideas.

1. Assume that the students understand one another, even if you do not yet
understand what is being said. When a student says something you do not un-
derstand, follow up and ask the student to elaborate, explain further, or say
more about her or his idea. Alternatively, ask if other students can help you
understand. Think of the class as building meaning together.

8. Reflect on your students’ ideas after the science talk has concluded. Revisit
your notes (or audio or videotape) and think about what your students said. Look
forideas or events that surprise, puzzle, or confuse you. Follow up on these with
students as seems appropriate.

9. Consider meeting with other teachers to discuss the science talk and your re-

flections. Discuss your students’ thinking, the relationship of theirideas to science,
and how you can use their ideas and perspectives to shape your own teaching.
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