[image: ]		                   Kids in the Woods			 [image: ]
INSECT STUDY

Alachua County Public Schools 4th Grade Benchmarks: [Add here]

Summary: The purpose of insect study is for students to learn about the scientific method while enjoying the outdoors and getting to know local insects. Students learn about experimental design, independent and dependent variables, constants, repetition, observations, data collection, and analysis.

I. CLASSROOM INTRODUCTION
Objectives:

· Introduce students to the insect study.
· Teach students about the scientific method by using the study to illustrate each step.
· Teach students how to collect and identify common insects. 
· Introduce students to the data collection process and how to fill out the data sheets 
· Foster an appreciation in students for insects and being outdoors. 

Materials:

· Insect study data sheet*
· Insect ID guides*
· Sweep net
· Clear bug viewing container
· Transect tape
· Surveyor metal stakes (2)
· Wire marking flags (3)

*See the Supporting Materials section for these materials.

Time: One 80-90-minute class period 

Preparation:

· Update/modify the prepared lesson plan and create a PowerPoint presentation as needed.
· Gather necessary materials (see above).
Procedures:
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1. Review the steps of the scientific method:
a. Ask a question;
b. Research (collect information);
c. Make a hypothesis (an explanation based on the research and observations);
d. Conduct an experiment (test your explanation);
e. Analyze the data (study the results of the experiment);
f. Draw a conclusion (did the experiment support your hypothesis?); and
g. Share the results.
2. Describe the elements of experimental design and use the insect study as an example to illustrate each step of the scientific method. Go over the key terminology. 
3. Introduce interesting insects to students to build appreciation and excitement about studying insects.
4. Ask students what resources all living things need to survive (water, food, shelter, and space).
5. Explain to students that we will be collecting insects in long grasses and short grasses to figure out which habitat has more insect biodiversity. 
6. Ask students to create a hypothesis for the study. What is their prediction? Will long grasses have more insect biodiversity because there are more resources available?
7. Show students the data sheet so they are familiar with it for the day of the study.
8. Provide students with a full overview of the upcoming experiment using a sweep net, flags, surveyor metal stakes, transect tapes, and bug-viewing container. You can ask for five student volunteers to come up and hold the two surveyor metal stakes and three wire marking flags to create a model. 
a. Use the transect tape to measure out a 20-foot straight line. Instruct the students holding surveyor metal stake to stand at the 0- and 20-foot marks. Have the students holding the wire marking flags stand at 5-foot, 10-foot, and 15-foot marks.
9. Introduce students to the procedures they will follow during their data collection day:
a. Step into the section to sweep net, sweeping the ground with every step.
b. After sweeping each section, close the net by turning the net sideways to trap the insects in the net. 
c. Move away from the transect and carefully empty bugs into insect viewing container. Quickly close the lid shut.
d. Place the blank sheets of paper under your insect viewing container to make the insects easier to see.
e. Using the insect ID guides, classify the insects and record the number of insects on the datasheet using tallies. 
f. Once done with the section, take the insect-viewing container back to the beginning of the section and empty it out.
g. Continue steps a-f for the remaining three sections.
h. Show students how to fill out the data sheets (or this can be done the next day outside).

II. FIELD DATA COLLECTION	

Objectives:

· Review the steps of the scientific method.
· Teach students proper experimental design.
· Teach students the methods used to collect field data.
· Expose students to insect observation and collection techniques.
· Enable students to engage in a scientific study while becoming familiar with local insects.

Materials:

· Insect data sheets (one per every four students)
· Insect ID guides (two per every four students)
· Sweep nets (one per every four students)
· Clear bug-viewing containers (one per every four students)
· Clipboards with attached pencils (one per every four students) 
· Blank sheets of paper (two per every four students)
· Transect tapes (one per every four students)
· Surveyor metal stakes (two per every four students)
· Marking flags (three per every four students)
· Rulers (one per every four students)

Time: One 80-90-minute class period (per class)
Preparation:
· Select two sites for the study on school grounds—one containing short grass (grass recently mowed) and one containing long grass (area that has not been mowed for a while), each site preferably containing the same amount and type of vegetation. Each site must have three sections that are each 66 feet in length and that are approximately 2-3 feet wide.
· Ask grounds maintenance not to mow the short grass location for a week before study begins and throughout the study. Also ask them to not to mow long grass location for a few weeks before the study begins and throughout the study. 
· At least one week before the study begins, go to both sites and sweep net to make sure there are enough insects. 
· Purchase/gather needed materials. 
· Print and copy enough data collection sheets for all students (one per every 4 students).
· The morning of your study, place surveyor metal stakes at the beginning and end of the six 66-foot sections, with a 1-2 feet gap in between each section. Try to make these in a straight line if possible. If the transects will be side by side, leave about 10 feet between each transect. Assign each transect a number.
· Get the sets of supplies all together that each group of four students will need.
a. Clipboard with attached pencil, data sheet, two insect ID guides, and two  blank sheets of paper
b. Sweep net 
c. Clear bug viewing container
d. Transect tape
e. Marking flags (3)
f. Ruler

Procedures:

1. Present a short review of the study (demonstrating step 6, a-h) and show how to sweep net at the practice transect. 
2. Assign each group of students to a volunteer and transect.
3. Hand out a set of supplies to each group. 
4. Within each group, designate one student to each section to sweep, record data, and two to identify insects once in the viewing container.  They will switch roles each section.
5. Have the recorder fill out the information at the top of the data sheet – names, date, weather, site location, etc.
6. Instruct groups to follow their volunteer to their assigned transect and begin data collection. Remind students to walk around the transects, not through them.
a. Divide the 66-foot transect into four smaller sections of 16.5 feet each and mark each subsection with a flag.
b. Make sure not to step in the transect while setting this up so as not to scare away or trample the insects.
c. Step into the section to sweep net, sweeping the ground with every step.
d. After sweeping each section, close the net by turning the net sideways to trap the insects in the net. 
e. Move away from the transect and carefully empty bugs into the insect-viewing container. Close the lid shut.
f. Place the blank sheets of paper under the insect-viewing container so that the insects are easier to see.
g.  Using the insect ID guides, classify the insects and record the number of insects on the datasheet using tally marks.
h.  Once you are done with the section, empty the insects out at the beginning of the section. 
i. Switch roles and repeat steps c-h for the remaining three sections.
j. After the whole transect is sampled, measure the height of the grass (in inches) at the first section flag.

III. DATA ANALYSIS	

Objectives:

· Teach students about the final steps of the scientific method: analyze the collected data, draw a conclusion, and determine if the data supports the hypothesis.
· Teach students how to interpret data tables.

Materials:

· Computer access to view or print the compiled datasheet 
· Compiled datasheet 

Time: One 30-45 minute class period 

Preparation:

· Compile all data from all of the classes onto one datasheet (if multiple classes conducted the study, otherwise just enter data for your class).
· Share compiled data with other teachers participating in the study.
Procedures:
1. Review the steps of the scientific method as it relates to the insect study. 
a. Ask a question: Does grass height affect insect abundance?
b. Research. 
c. Make a hypothesis: The taller grass will have a higher abundance of insects because there are more resources available for the insects to live. 
d. Conduct an experiment: We will use sweep nets to collect insects in tall and short grasses, and record the number of insects we find. Discuss the components of an experiment.
i. Dependent variable: Number of insects
ii. Independent variable: Grass height
iii. Constants: Collection methods, length of transects, type of scientific equipment used
e. Analyze the data: We will look at all the data from the classes and count the number of insects collected at each site.
f. Draw a conclusion:  Does our data support our hypothesis that there will be more insects in taller grasses?
g. Share the results. 
2. Discuss the importance of repetition in experiments in order to make accurate conclusions. 
3. Show the compiled data sheet on the board or print it out for the students.
4. Discuss how the data is compiled into the tables on the datasheets.
5. Ask students to interpret the data from the tables on the datasheets. 
6. Ask questions that may help students draw conclusions such as:
a. Is there a trend in the types of insects we saw in the taller and shorter grasses? And why might this be?
b. Does our data support our hypothesis?
c. What are a few ways we could change the study in the future to improve the accuracy of our results?
7. Discuss who would benefit from this experiment if you were to share your results.
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