by Susan German

uring the first day of school, our eighth-grade

students often receive hour after hour of spe-

cific rules and classroom procedures. I take

a different approach in science class. Sure,
I read the requisite page from the student handbook
each class period, but then I have students engage in an
activity designed to generate questions. My objective is
for students to learn that a scientific investigation be-
gins with a question and that questions can come from
many places.

The materials needed are small Styrofoam bowls,
whole milk, food coloring, one toothpick, and dish soap.
This activity costs approximately $S20 to supply 150 stu-
dents. Students work in groups of two. I instruct students
to make a T-chart (Figure 1, p. 16), using one column
for observations and a second column for questions that
students may have about their observations during the
activity. One student from each pair is in charge of gather-
ing the materials from the front of the classroom.

Before students get their materials, I review safety
and classroom-behavior guidelines. Students will need
to wear chemical splash goggles at all times. Each group
will be provided with only one toothpick, and students
are reminded to avoid poking one another. Lastly, there
is to be no eating or drinking in the classroom. Once food
enters the room to be used for learning, it becomes unsafe
to ingest. I am fairly theatrical about my safety explana-
tions. Students usually chuckle, but I have little trouble
with students following basic safety.

While students are gathering the materials from the
front of the classroom, I have them dip one end of their
toothpicks in the dish soap before heading back to their
tables. There should be only about a centimeter of soap
on the toothpick. Once students have their materials, I
demonstrate the activity. I pour a cup or so of milk into a
small bowl, and then I add a couple of drops of red, yel-
low, blue, and green food coloring. The drops are added
as opposite pairs to look similar to the photo above.

Here is where I explain to students the difference be-
tween drops of food coloring and squirts of food coloring.
Middle school students have a preference for squirts,
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which will deplete the food-coloring supplies before the
end of the day. Similar to my safety explanation, I make
a big theatrical deal about this and usually get students
to laugh, which helps them remember to conserve. If
possible, I try to give each pair of students a set of food
coloring, but the sets can be shared.

Once students have the milk and food coloring in
their bowls, I take a minute to review proper observa-
tion techniques and explain that the observations can be
recorded as words or drawings in their T-chart. My next
step is to point out that the chart has a second column—
questions. While students are making observations,
questions come to their minds that need to be captured
on the T-chart. I give examples to the students such as,
“I wonder why....” Last, I demonstrate to students how
to place the toothpick in the middle of the four colors
and observe. Students can then place their toothpicks
into the bowls, with the soap side touching the milk, and
begin observing and writing their questions.

The class gets a little excited and noisy at this point.
Students start to ooh and aah over the action in their
bowl. You will also hear a lot of questions from students
about the activity. As the teacher, you will need to remind
your students about the need to write their observations
and questions into their T-chart. I also suggest to the
class that one student at a time from each group should
walk around the room to observe what is going on in
other bowls. Even though I have demonstrated how to
do the activity, students do not always follow my direc-
tions exactly, which results in some interesting patterns.
During the activity, I am constantly circulating through
the room to keep an eye on how well students are record-
ing their observations and questions on their T-charts,
and monitor their general behavior. Once students are
finished, cleanup is relatively easy. Liquids are poured
down the sink, and solids are placed in the trash. If the
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bowls are in good shape, I have students rinse them out
in the sink and set them aside for reuse.

I ask students to share with the class some of their
observations on the board. During sharing time, I
encourage students to question any observation being
shared that seems to conflict with their own observa-
tions. I give students a couple of question choices,
such as, “Could you please explain what you did during
the activity?” or “My observations do not match your
observations. I did x, y, z. What did you do during
your activity?”

When we are done sharing our observations, I ask
students, “Is what we did a scientific investigation?” This
is a puzzling question for students. Often, even after a
significant amount of wait time, students do not have
an answer. So, to help students connect with their prior
knowledge, I use a series of leading questions. “What
do we know about science investigations?” is usually
the start. Depending on the answers, I then help them
organize the parts.

Eighth-grade students can usually come up with vari-
ables, procedures, hypothesis/question, observations,
data, and conclusions. Just not in any particular order.
Once we figure out the parts of an investigation, we go
through them as a checklist to see how our activity fits
within the framework. Then, I go back to my original
question, “Is what we did a scientific investigation?”
Students generally say, “No,” because they see that the
investigation did not start with a question. At this point,
I am hoping that at least one student will volunteer that
they could do a scientific investigation from this activity
by taking one of their questions that they had during the
activity and testing it. Very rarely do students disappoint
me. We then further our discussion by brainstorming
sources of scientific investigation questions, such as
books, activities, demonstrations, and even other science
investigations. If students fail to identify it as a source,
I remind them that many questions arise from observa-
tions made from daily life.

For the rest of the school year, I use simple activities
(what I refer to as “inquiry starters”) to introduce new
concepts. My reasoning for the simple activities is that I
find that students have fewer and fewer science-related
experiences that they can draw on to develop questions
for investigations. By giving students time to make ob-
servations and experience phenomena, I provide them
with the background needed to form better questions
for investigations.

This activity can be followed by one involving gobstop-
pers (a candy), water, and a petri dish. For this activity,
you can supply a class of 150 students for about $10. Be-
fore starting the lab, remind students to wear chemical
splash goggles at all times, and not to eat the candy. To
begin, student place the gobstoppers in the petri dish,
which has enough water in it to almost completely cover
the gobstoppers. I have students fill out another T-chart
as they record their observations and generate questions
they may have. The next step after cleaning up the activ-
ity is to answer four questions (Cothron 2002).

1. What materials are available to do experiments
with ?
Students list the materials that were involved in the
activity.

2. How does act?
Students describe the behavior of the object of the
activity. In case of the gobstoppers, “the gobstoppers
dissolved,” “made interesting patterns,” and “white
stuff floated off of them” would be possible answers
from students.

3. How can the set of materials for
be changed?
Students look at the set of materials from question 1 to
see if changes in the materials could be made. For ex-
ample, water is a material for the gobstopper lab. How
can the water be changed? The temperature, color,
amount, density, or type could be possible answers.

4. How will you measure the response? Students sug-

T-chart for observations and questions; sample observations

Observations:
The colors moved away from the toothpick.
The colors showed up near the toothpick.

The colors stopped moving when the toothpick was
taken out.
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Questions:
| wonder if all types of milk would work the same?
Does temperature change things?
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gest ways they could measure the behavior of the ob-  one group to investigate the effects of temperature on

ject noted in question 2. For example, students might  the rate at which gobstoppers dissolve. My reasoning is

suggest massing the gobstopper before and after the  that later I will be discussing the effects of temperature
investigation or timing how long it takes for the gob-  on dissolving and would like to have data for students
stopper to dissolve. to look at as part of the discussion.

Because I provide guided experiences before asking

The main purpose of this activity is for students to  students to write their own questions to investigate,  usu-
brainstorm the variables of the investigation and choose  ally do not have any problem getting students to come up
two variables to use in forming a testable question.  with testable questions.

From the initial milk-and-food-coloring activity, students

already have questions written, but the questions may

not be testable. This activity helps students to see the  Cothron, J. 1996. Science experiments by the hundreds.
variables and re-form their initial questions into a test- Dubuque, IA: Kendall Hunt.

able question.

I usually have student groups discuss their answers to
the four questions with the class. I then allow students
to choose two variables to develop an investigation.
But, because I am using the gobstopper activity at the
beginning of a unit on solutions, I like to ask at least
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