Title III Technology Literacy Challenge Grant

Learning Unit 

Overview | Content Knowledge | Essential Questions | Connection To Standards | Initiating Activity | Learning Experiences | Culminating Performance | Pre-Requisite Skills | Modifications | Schedule/Time Plan | Technology Use
	LU Title: Come Fly With Us
	Author(s): L. Messenger

	Grade Level: 5th
	School:  Annsville Elementary

	Subject Area: Collaborative Inquiry in Math, Science, and Technology with Paper Airplanes
	Address: Main Street Taberg, NY

	Email: lmesse@camden-anns.moric.org
	Phone: 334-8030


OVERVIEW

 As students prepare for the new MST Assessment, they need to be involved in inquiry and analysis activities. We need to encourage students to collaborate as critical and creative thinkers in the areas of math, science, and technology. This unit invites students to inquire, discover, and explore connections collaboratively.

Within this unit, students will be expected to design paper airplanes that fly the farthest, are most efficient and sturdy. Using their knowledge of flight, they will work together making changes and noting their effectiveness. These scientific discoveries will become the basis for student learning. Students will be expected to keep a record of their results in a science journal.

CONTENT KNOWLEDGE 

Declarative







Terms:  Lift, Thrust, Drag, and Gravity (Bernoulli)

Identify the steps needed to construct a paper airplane

Identify similarities between the flight of a kite and an airplane

Identify how planes are designed to fly

Understand how there needs to be a balance between gravity and air resistance

Understand the effect of wing design on flight distance

Identify the principles of flight

Understand the aspects of web page design

Identify significant criteria for rubric

Identify steps of the scientific method (i.e. create hypothesis, list materials and experiment, describe observations and then draw conclusions.)

Procedural
Question

List scientific procedure within their journal

Research Internet for information

Test how the wing design affects the distance an airplane can fly

Compute average distance

Demonstrate the principles of flight using online activities

Create a rubric for group performance

Construct a paper airplane

Test paper airplanes

Make adjustments to paper airplane

Compare averages

Create a web page on a listserv to include testing results, photographs, and e-mail 0

Create a rubric for culminating performance

ESSENTIAL QUESTIONS

How is the application of Math, Science, and Technology concepts incorporated into the construction of model planes? 

How does technological design affect the flight of an airplane?

CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s)
 MST Standards





1 Analysis, Inquiry, and Design
Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.



2 Information Systems

Students will access, generate, process, and transfer information using appropriate technologies.



3 Mathematics
Students will understand mathematics and become mathematically confident by communicating and reasoning mathematically, by applying mathematics in real-world settings, and by solving problems through the integrate study of number systems, geometry, algebra, data analysis, probability, and trigonometry.




4 Science
Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science.

5 Technology
Students will apply technological knowledge and skills to design, construct, use, and evaluate products and systems to satisfy human and environmental needs.

6 Interconnectedness: Common Themes
Students will understand the relationships and common themes that connect mathematics, science, and technology and apply the themes to these and other areas of learning.

7 Interdisciplinary Problem Solving

Students will apply the knowledge and thinking skills of mathematics, science, and technology to address real-life problems and make informed decisions.

ELA Standards

1 Language for Information/Understanding

Students will read, write, listen, and speak for information and understanding.
3 Language for Critical Analysis/Evaluation

Students will read, write, listen, and speak for critical analysis and evaluation.
4 Language for Social Interaction

Students will read, write, listen, and speak for social interaction.
INITIATING ACTIVITY

 Students will be expected to get involved in scientific hypothesis testing using the skills of questioning, observing, communicating, and making inferences. Each student will bring in a bag containing one item that no one would be able to recognize (i.e. an old tool), one item that some may be able to recognize, and one item that everyone would recognize. Students will then be divided into groups keeping the items contained in their bag a secret. Without talking, students will exchange bags with another group and try to determine what the items are within the bag. Have students note their reactions as to what the items may be used for. Continue repeating this activity until all bags have been inspected. Group discussion should focus on what groups discovered within the bags. The student who brought the items in a particular bag should answer any questions and disclose the identity of each. Reinforce the skills that students used during this inquiry (questioning, observing, communicating, and making inferences) as the main basis for the project they are about to partake in.

LEARNING EXPERIENCES
In chronological order including acquisition experiences and extending/refining experiences for all stated declarative and procedural knowledge.
*Note:  Most of the following activities will be assessed through teacher observation of student engagement, as well as, their scientific journal.  The culminating activity may be assessed with a student created rubric along with a self-evaluation that will be taken into consideration.

1) Students will be given the challenge of designing a paper airplane that can fly the farthest, hold up well under given conditions, and maintain it's efficiency. Within their science journal, students will list the challenge, brainstorm some possible solutions, and then list some of the steps needed to solve this.

2) Read pp. 18-19 on kites from the book entitled Accidents May Happen ~ Fifty Inventions Discovered by Mistake. Discuss the similarities between the flight of a kite and an airplane. Students will list them in their science journal.

3) For further research, students will search the Internet for information on how planes are designed to fly. They will jot down notes within their scientific observation journal and discuss possible designs within their group.  Web sites to consult:
quest.arc.nasa.gov/aero/
nasa.gov/kids/kids_airplanes.html
wings.ucdavis.edu/


ltp.larc.nasa.gov/flyingstart/module1.html


4) Teacher will demonstrate the process of flight through the use of a flat sheet of paper and a crumpled piece of paper. Using the flat sheet, drop it and watch as it floats to the ground. To reach the ground, the paper pushes the air aside. As it wobbles, more air flows past it, causing it to get closer to the ground. Since it pushes a great deal of air out of the way, it falls slowly. On the other hand, demonstrate how a crumpled piece of paper falls straight down without fluttering due to the fact that air flows around it easily allowing it to fall quickly. Using this principle, discuss how there needs to be a balance between the gravity that's pulling an airplane down and the air resistance that's helping to hold it up. In this manner, the airplane will move forward propelled by the pull of gravity.

5) Students will then determine whether wing design has an effect on the distance an airplane can fly.  The various wing shapes should be tapered, elliptical, and straight and all other variables (length and weight) should be the same.  Students will list the question, hypothesis, procedure, and materials in their observation journal. To test the hypothesis, tape off a long-distance course with markings indicated at each meter. Toss each plane three times, record the distance, and then compute the average distance. State the conclusion. 

6) To demonstrate the principles of flight students will need to explore the online activity at this website: planemath.com/activities/liftoff/liftoff_home.html Students will choose lift off in which an old fable explains how planes lift.
Group discussion

*Students will list the shape, size, and construction materials they will use to construct their paper airplane within their journal (i.e. tape, paper, clips).

*Students will then draw a picture of what their "best" design will be and label appropriate parts.

*Students will then begin to test their models being certain to record their results (attachment available).  From the starting line, they will throw their airplane with the same amount of thrust (define this) and then mark where the plane lands each time. Do this at least ten times and compile the results on a chart.

*Using this information recorded in their scientific journal, they will continue to make adjustments to their paper airplane to improve their performance. Let students create their own modifications in terms of size, structure, and materials. Allow each group to reshape their design once and repeat the test.

*Compare the averages of each plane, determine which flew the farthest most of the time, and note if there were any exceptional flights. Be sure to discuss the findings along with the details.

*Students will be expected to self-evaluate their groups performance in this process using a rubric. This will be used to assess a grade for this project and serve as a guide for student learning, as well.  Self evaluation should include: what the purpose of the performance was, the new learning(s) that occurred as a result of the experiment, and the skills used that could also be used within your own life.

CULMINATING PERFORMANCE 
Include rubric(s)
Prior to creating the listserv, students should view other listserv and analyze them in terms in design and content.  Throughout the course of this project, be sure to take digital camera pictures of the students as they move throughout the process.  Students will be expected to design their own listserv page in which Internet searchers can view photographs, view findings, read summaries, and e-mail questions regarding the process of their paper airplane flights.  A great website (with a listserv) to include your findings on is: quest.arc.nasa.gov/aero/events/collaborative/gliders/index.html
*Rubric criteria for evaluation of student listserv will be created by students using the website evaluation form (attachment available) as a guide (i.e. site is easy to read, links to other sites, etc.)

PRE-REQUISITE SKILLS

This unit seeks to build a better understanding of flight along with its principles to guide the learner in creating a paper airplane that will fly efficiently.  In order to do so, students will need to have an understanding of the scientific method, as well as, knowledge of research/note taking and Internet use skills as the unit is strongly dependent upon technology.

MODIFICATIONS

Students may opt to work within a group, use graphic organizers, NCR paper, and calculators throughout the course of this project.  The teacher will also be responsible for modeling many of the aforementioned activities.

UNIT SCHEDULE/TIME PLAN

The unit time will vary, as it is dependent upon the teaching schedule set in place.  Ideally, this unit would ran the span of approximately 6 weeks with 40 minute periods each day.

TECHNOLOGY USE

There are a number of sites students can ascertain to gain knowledge on the principles of flight.  In addition, there are a few links that students can access to perform online activities that will aid in the understanding of flight.  In the culminating activity, students are expected to link up to a listserv and include digital camera photos, an explanation of the experiment that was conducted, and an e-mail section so that other students can visit the site for further explanation of what paper airplanes within their experiment produced the longest flight distance.

