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Standard A—Inquiry

¢ Design and conduct a
scientific investigation (5-8)

Standard C—Life Science

¢ The characteristics of
organisms (K-4)

Unifying Concept

¢ Form and function

Objective

¢ Students will answer a question
by developing an investigation
based upon a set of procedures
to separate pigments in a leaf.

Vocabulary

chlorophyll e data

e chroma- ¢ hypothesis
tography e pigment

* collect * question
conclusion e variable

[ ]
Materials
A Advance Preparation
4-5 oz of fresh spinach and
red-leaf lettuce or tree
leaves, pan of hot water,
coffee filters, jars, metric
ruler, clear plastic cups,
rubbing alcohol, scissors
* tape
safety goggles
pencils

Blackline Master

BLM 27, pages 92-93

80

Life Science

Investigate Leaves

Chlorophyll is the pigment that gives plants their green color. Plants use the
pigments in their leaves during photosynthesis to trap light energy to make

food. During autumn, the green pigment disappears from the leaves and the

other pigments in the leaves become visible.

Build Vocabulary

Activate prior knowledge.

e chlorophyll (n), a green pigment that gives plant leaves their green color

¢ chromatography (n), a method for separating mixtures into the parts from
which they are made

¢ collect (v), to gather data

¢ conclusion (n), a decision you make about what you observe

e data (n), facts or information

 hypothesis (n), an if/then statement that can be tested

* pigment (n), a substance in living things that gives them natural colors

¢ question (n), something that you ask that you want to know

e variable (n), something that can change or be different

Pronounce each vocabulary word and write it on the board. Ask students
what they think each word means. Explain the meaning by using familiar
examples. Encourage volunteers to use each word in a sentence.

Ask: How do some trees look different in autumn? Possible responses: The
leaves change color. Explain that as trees get ready for winter, many leaves
turn bright orange, yellow, and red before they fall off the trees. Explain
that these color changes result from changes in pigments in the leaves.

Hold up a spinach leaf and the red lettuce or tree leaf. Ask: What colors
do you see? Possible response: green and red. Ask: Do you think any other
colors might be hidden in these leaves? Answers will vary.

Say: You are going to use paper chromatography to separate pigments
found in the leaves of two different plants. On the board, draw a sketch of
how pigments appear as different bands in paper chromatography.

Tell students that it is important for an investigation to be a fair test—only
one variable is changed.

Now Try This! Social Studies and Lanquage Arts

Conducting an investigation in science is similar to conducting an
investigation about a historical event. Provide students with copies of age-
appropriate documents describing Cortez’s encounter with the Aztecs. Have
students conduct an investigation by writing down the who, what, where,
when, ‘why, and how of this historical event.

2@ To download the BLM, answer key and rubric, Go to: www.LearningResources.com/HandsOnScience
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A ‘Advance Preparation: Prepare leaf extracts of two different plants. Cut
leaves into small pieces, and put into jars. Add alcohol to cover the
leaves. Loosely cover jars and set them in a pan of hot water for 30
minutes, until the liquid becomes colored. NOTE: Do not heat the water

containing the jars.

Cut coffee filters into 2.5 cm (1 in.) x 12 cm (5 in.) strips with one orally.
pointed end. Pour about 1.0 cm of each leaf extract into plastic cups.
NOTE: Allow follow-up observation time for maximum results.

How can | investigate which pigments are in a leaf?

Trv lt! k5 minutes + follow-up observation | Groups of &
Tell students they will investigate the pigments in a leaf. Explain that they will use paper
chromatography to observe the pigments in leaves. Demonstrate how to hang the filter paper above

the liquid with a pencil and tape it securely.

Distribute cut filter papers, 2 plastic cups of each leaf extract, 2 empty cups, pencils, tape, and paper
towels to each group, and safety goggles and BLM 27 to each student.

1. Students will read the activity question
and the statement that follows on their BLM,
which tells how they will find the answer by
doing an investigation.

2. Students will form a hypothesis by
completing the if/then statement.

3. Students will identify each variable in the
activity on their BLM. NOTE: the alcohol, the
filter paper, and the cup size are variables
students will not change. The leaf pigments
that have separated on the filter paper is the
variable students will observe. The type of
leaf is the variable that is changed.

4. Students will hang the filter paper from a
pencil above the plant extract in each cup so
that the pointed tip of the paper just touches
the liquid and note the time. Students will
check to see if the liquid is halfway up the
strip at 30 minutes, and again at 45 minutes.
At 45 minutes (or earlier, if liquid reaches the
halfway point) students will move the pencils
and strips to hang above empty cups, and
allow the strips to dry overnight.

5. When the strips are dry, students will compare the color bands on the filter paper with the colors
of the two leaf types. Students will record their data in the table on the BLM.

6. Students will form a conclusion by completing the prompts on the BLM.
Students May Wonder: To extend the activity, ask students if there might be hidden pigments in

other colored materials, such as ink. You can‘use the Full Inquiry Template on pages 82-83 to perform
another investigation. Encourage students to investigate further to find the answer to their question.

A% Meeting Individual Needs

If English language learners have
difficulty writing in complete sentences,
allow them to present their conclusions ‘
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