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GLOBE Learning Activity for Seasons and Biomes

Seasonal Leaf Changes/Differences Inquiry Project

DRAFT

Purpose


To increase student awareness of changes/differences in/among leaves other than those used in the plant phenology protocols (color and size)

· To provide students with an opportunity to conduct an inquiry about the leaves in their local environment

Overview

Students will observe leaves looking for changes/differences that might be associated with particular seasons or environmental conditions and then make inferences and ask questions about possible causes. They will also work in groups to develop testable/researchable questions for an inquiry based on their observations.  

Student Outcomes

Students will work as a class or in small groups to ask and answer questions about changes and damage that happen to leaves in their local environment. 

Students will share the results of their inquiries with the class.

Time

Three to eight class periods depending on inquiry level

Level

Beginning, Intermediate, Advanced

Essential Question
How and why do leaves change?

Science Concepts:

Changes/differences observed in leaves can be the result of a variety of factors including disease, insect damage, weather, etc.


Sometimes these changes/differences can be associated with particular seasons

· Changes can be both temporal and/or spatial

Inquiry Abilities

· Observe

· Infer


Measure


Collect data

· Analyze data

· Conduct investigation

· Communicate results

Materials and Tools


Hand lenses (2 per group)


Rulers (1 per group)


Lighted microscopes (small, portable and hand held)


Cm grid sheets (1 per group) (cm grid on overhead transparency)

· Large clear packing tape (1 per group)

· Access to leaves that have some sort of damage or change

· Materials needed for inquiries (may vary according to question)

Preparation

You might want to collect damaged/changed leaves yourself and bring them into the classroom

Prerequisites

This activity is designed to accompany or follow data collection with the Green Down Protocol

What To Do and How To Do It
Gear up

· Ask students to get in small groups, brainstorm together and list their ideas about what kinds of changes/damages they have seen at their GLOBE site or might expect to find when they go outside

· Read students a story where a leaf plays a prominent role (See References following for suggestions)

· Go over worksheet together to be sure everyone understands

Explore

· Note: It is important to provide time for students to explore in a less structured environment in order to give them a good enough foundation to generate questions appropriate for an inquiry

· Send students outside. Have each one collect three leaves that have evidence of change or damage OR collect leaves yourself and bring them in for students to observe.

· Challenge them to try to find leaves that appear to have changed or been damaged in three different ways

· Back inside, have each group pool their leaves and fill in the chart on page 4 together

· Have one person from each group write their question(s) on a chart on the wall

Generalize

· Ask each group to share an important observation, inference and a question they had

· Ask open-ended questions as students are sharing to support and extend their learning

· Classify the questions as testable or researchable through Internet, books, or experts


Put concept circle on board or chart with “Leaves” in the center (see GLOBE Leaf Pigment Investigation in the Earth Systems Science Chapter)

· Draw spokes around the outside of the circle and have students supply the kinds of damage or change they observed 

· Next, draw a line from each observed change for each possible (inferred) cause.

· Question students to elicit any missing variables that might need to be considered even though they were not observed

· Call students attention to list of questions


Have them work in small groups to select one of the listed questions, modify one, or write a completely different one. Note: if this is the first time your students are doing an inquiry, you might consider having the whole class investigate one question


Inquiry questions can be answered by any or all of the following procedures:






Hands-on investigation






Researching in books or on the Internet






Consulting experts  

Investigation/Inquiry

Have students work in groups or individually to:


Refine their testable or researchable question

· Develop the procedure through which they will gather data

· Check other sources for what is already known

· Collect data


Analyze their data to determine results (what does the data say)

· Interpret the data to determine implications (what does the data suggest, what might it mean)

· Prepare and give presentation to communicate findings

Extensions

NA

Adaptations 

· The inquiry process allows for adaptations to all different kinds of learners.

· Beginning inquirers can work investigate a question with the whole class under the teacher’s supervision

Student Assessment

· Inquiry - rubric following

· Journal entry – rubric following

What are your ideas about what causes leaves to change or be damaged? Give examples from your observations.

Give examples of how leaf change can be temporal and spatial. Give examples from your observations

References

Some books for Gear Up introduction:

The Fall of Freddie the Leaf by Leo Buscaglia

Leaf Man by Lois Ehlert

Ordinary Things: Poems from a Walk in the Early Spring by Ralph Fletcher
Following is a list of some example websites for further inquiry/research about leaf changes in Alaska. There should be similar sites for your area.

www.ipmofalaska.com/files/leafrollers.html
http://www.fs.fed.us/r6/nr/fid/health/2002highlights-ak.shtml
http://www.ipmofalaska.com/files/leafminers.html
http://www.na.fs.fed.us/spfo/pubs/fidls/q_aspen/q_aspen.htm
http://www.na.fs.fed.us/spfo/pubs/fidls/q_aspen/q_aspen.htm
http://www.extension.umn.edu/yardandgarden/diagnostics/index.html
http://www.lakesuperiorstreams.org/understanding/media/MNExtJan2005SaltDamage.pdf  (urban damage)

http://www.dnr.state.wi.us/org/caer/ce/eek/earth/field/milkweed/index.htm  (ozone damage)
SAMPLE SCIENTIFIC INQUIRY SCORING RUBRIC

	Criteria
	Developing
	Proficient
	Exemplary

	Developing Questions
	Unable to develop testable or researchable question
	Develops questions that are testable or researchable with a little help 
	Uses observations and scientific knowledge independently to develop testable and researchable questions

	Designing Investigations
	Unable to develop a plan for a simple investigation to answer the question
	Develops a plan for a simple investigation to answer the question with some assistance
	Independently plans a simple investigation to answer the question that includes orderly, safe and workable procedures

	Conducting Investigations
	Requires considerable assistance to conduct simple investigation

Data gathering is inconsistent, inaccurate or incomplete
	Conducts investigations with some assistance 

Data appears mostly accurate and complete
	Conducts investigations with little or no assistance 

Data appears is accurate and complete

	Analyzing and Interpreting Data
	Analysis and interpretation are not supported by the data 
	Analysis and interpretation of data are supported by the data
	Analysis and interpretation of data are supported by the data collected.

 New insights are provided

	Communicating
	Unable to clearly communicate explanation of the investigation. Findings were unclear. 
	Clearly communicates explanation of the investigation. Findings are mostly clear
	Clearly communicates explanation of investigation in a variety of ways (written, spoken, drawn, PowerPoint, etc.). Findings are clear


JOURNAL ENTRY RUBRIC

	Criteria
	Developing
	Proficient
	Exemplary

	Reasons for change
	Did not clearly explain several reasonable reasons for leaf change
	Clearly explains several reasonable reasons for leaf change with some supporting evidence
	Clearly explains several reasonable reasons for leaf change and gives good supporting evidence

	Change can be spatial and temporal
	Did not clearly explain how change can be spatial and temporal and/or did not give one example
	Clearly explains how change can be spatial and temporal with one example
	Clearly explains how change can be spatial and temporal with several examples


Leaf Differences/Changes Record Sheet

	Leaf Num-ber
	Observations (Use four senses and measurement) 
	Inferences (Why do you suppose..?) 
	Predictions (What will happen if I?) 
	Questions that come up during the Investigation
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