A Collaborative Unit

Library/Classroom
Grade: 4th 
	Topic / Title / Theme:  
Aviation

	Books on topic:

1. Fantastic Paper Airplanes
2. Making origami paper airplanes step by step
3. See Bibliography for rest of list


	Objectives: 
To make and fly a paper airplane.
To work with a partner in collecting data.

To be introduced to the scientific method, hypothesis, variable and average.

To follow directions in making a complex paper plane design.

To organize and graph data collected.
Student activities to meet objectives:

1. Students will all make a paper airplane following the same directions. Directions for airplane can be found at http://www.gratisweb.com/byeomans//dart.html
2. Each student will be given five trials to fly their airplane. The flight distance will be measured by the teacher. The information will be recorded by the student’s partner for each of the five trials on the data sheet provided. 
3. Data will kept on each flight. The average or median flight distance will be recorded on the data sheet. 
4. Using the same airplane the students will repeat the procedure using a paper clip on the end of the airplane. This will be the variable tested.
5. Using the same airplane the students will repeat the procedure. This time the students will cut flaps in the airplane by cutting four slits in the rear of the plane. All planes should be cut in the same way with same amount of cuts.
6. This time the students will repeat the procedure but with an experimental airplane that they have designed and made. They may pick any design but should pick one that they believe will fly the farthest. Data will be collected again using the same procedure. 
7.  Using the information that the students have gathered they will graph the results for each type of plane, farthest flight and average flight. Other variations can be tested if time allows such as airplanes made out of bigger paper, heavier paper, lighter paper, larger size of paper, etc. 

	LIB
	Teacher
	Who is responsible?



	
	x
	Supplies:

Paper regular typing paper for first plane, different colors, sizes, and weights for experimental airplane. 
Paper clips, graph paper, scissors, any other art supplies the students may need to make the experimental plane.

Long hallway in school or cafeteria or gym.

Long measuring tape.

	x
	
	Print Resources: 

See Bibliography for detailed book list.

Paper airplane books on hold cart in library for class use.


	x
	    
	Technology:  

Computer lab w/internet access for looking up information on experimental airplanes.

	x
	
	Instruction: (Librarian)

Show students available books on making paper airplanes. Have a pathfinder for web sites that students can access for paper airplane instructions.  

	x
	
	Have computers turned on with access to different airplane games available during the parent night activities

	
	       x  
	Instruction: (Teacher)

Presentation of unit and terms: scientific experiment, variable, average and hypothesis. 
Explanation of all activities.

Making of airplanes, flying of airplanes and graphing. 

	X
	x
	Evaluation / Assessment:

  Students will be evaluated using a rubric. The rubric will cover appearance of graph, completeness of the graph and understanding of topic. A small quiz will also be given on the Scientific terms used in the unit. Students will grade each other with a rubric based on group participation.


	OK Standards Met:

Oral Language 

Standard 3: Group Interaction - The student will use effective communication strategies in pairs and small group context.

1. Show respect and consideration for others in verbal and physical communication.

2. Demonstrate thinking skills in listening, speaking, reading, and writing. For example, students are expected to gather information, organize and analyze it, and generate a simple written or oral report.

Science

Process Standard 1: Observe and Measure - Observing is the first action taken by the learner to acquire new information about an object, organism, or event. Opportunities for observation are developed through the use of a variety of scientific tools. Measurement allows observations to be quantified. The student will accomplish these objectives to meet this process standard.

1. Observe and measure objects, organisms, and/or events (e.g., mass, length, time, volume, temperature) using Systems International (SI) units (i.e., grams, milligrams, meters, millimeters, centimeters, kilometers, liters, milliliters, and degrees Celsius).

2. Compare and/or contrast similar and/or different characteristics (e.g., color, shape, size, texture, sound, position, change) in a given set of objects organisms or events.

Process Standard 3: Experiment - Experimenting is a method of discovering information. It requires making observations and measurements to test ideas. The student will accomplish these objectives to meet this process standard.

1. Ask questions about the world and formulate an orderly plan to investigate a question. 􀀉
2. Evaluate the design of a scientific investigation.

3. Design and conduct a scientific investigation.

Process Standard 4: Interpret and Communicate - Interpreting is the process of recognizing patterns in collected data by making inferences, predictions, or conclusions. Communicating is the process of describing, recording, and reporting experimental procedures and results to others. Communication may be oral, written, or mathematical and includes organizing ideas, using appropriate vocabulary, graphs, other visual representations, and mathematical equations. The student will accomplish these objectives to meet this process standard.

1. Report data using tables, line, bar, trend, and/or simple circle graphs. 

2. Interpret data tables, line, bar, trend and/or simple circle graphs. 

3. Make predictions based on patterns in experimental data. 

4. Communicate the results of investigations and/or give explanations based on data.
Process Standard 5: Inquiry - Inquiry can be defined as the skills necessary to carry out the process of scientific or systemic thinking. In order for inquiry to occur, students must have the opportunity to ask a question, formulate a procedure, and observe phenomena. The student will accomplish these objectives to meet this process standard.

1. Use different ways to investigate questions and evaluate the fairness of the test.

2. Use a variety of measurement tools and technology.

3. Formulate a general statement to represent the data.

4. Share results of an investigation in sufficient detail so that data may be combined with data from other students and analyzed further. 

Math

Standard 5: Data Analysis and Probability - The student will demonstrate an understanding of data collection, display and interpretation.

1. Data Analysis

a. Examine data displays such as tallies, tables, charts and graphs and use the observations to pose and answer questions.

b. Collect, organize and record data in tables and graphs (e.g., bar, pictograph, line plots).

2. Investigate and record probabilities by experimenting with devices that generate random outcomes (e.g., coins, number cubes, spinners).
Information Literacy Standards:
Standard 1: The student who is information literate accesses information efficiently and effectively 

1. The student will demonstrate he/she understands the need for information. 

2. The student will demonstrate he/she knows that in order to make decisions accurate information is needed. 

3. The student will be able to identify and use a range of information sources. 

4. The student will demonstrate he/she knows how to access information from a variety of sources – print, non print and electronic. 

5. The student will demonstrate he/she knows how the library media center is arranged, how to locate materials using the catalog, and how to retrieve information from print, non print and electronic materials in order to solve a problem or answer a question. 

Standard 3: The student who is information literate uses information accurately and creatively.  

1. The student will be able to organize the information in a manner that meets the need of the assignment or problem. 

Standard 9: The student who contributes positively to the learning community and to society is information literate and participates effectively in groups to pursue and generate information. 
1. The student will demonstrate the ability to be a contributing member of a group by locating, using and communicating information to solve a need or problem. 

2. The student will respect diversity of thoughts and backgrounds of group members. 



	Student Outcomes; (What is the final product?)

Students will understand the meaning of scientific experiment, variable, average and hypothesis. They will understand how to graph results and compare evidence gathered. The students will work with a partner. 

	Assessment and Evaluation: 

· Used evaluation rubric on group participation.
· Evaluated graphs for completeness and understanding. 


TIMELINE

Planning, Organization, Implementation, Post-Evaluation

	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	Week 

1


	Introduce Unit and reading lists/Contest
LMC
	Begin unit with building paper airplanes 
	
	Test flight #1 and record information on data sheet
	

	Week

2


	
	Test flight #2 with paper clip and record information on data sheet
	
	Field trip to Tulsa Air and Space Museum
	

	Week

3


	
	Test flight #3 with flaps cut in plane and record information on data sheet
	
	Begin research on experimental airplanes.
LMC
	

	Week

4


	Continue research for experimental airplanes and begin work on planes
LMC
	
	
	Test flight #4 with experimental airplane record information on data sheet
	

	Week

5


	Finish graphing and work on display for parent night activity
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	Parent night Activity
Do Evaluations
LMC
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