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This lesson is designed for an 8th grade general education math classroom.  The classroom has one student with ADHD and one student with a specific learning disorder (dyscalculia).  The development of the lesson has been guided by UDL principles.  In the anticipatory set, students are asked if they have ever been on a plane before.  The purpose of this is to “optimize relevance, value, and authenticity” in the lesson by relating the virtual field trip to the students’ previous knowledge and experiences (Hall, Meyer, and Rose, 2012, p. 19).  The rest of the procedures are also influenced by UDL.  In addition to producing a traditional problem set, students also will create a presentation about what they learned through the virtual field trip.  This provides the students with multiple means of expression, another UDL principle (Hall, Meyer, and Rose, 2012).  In the guided practice portion of the lesson, the teacher will make sure to decode the meaning of the symbols being used, explicitly writing out the meaning of the variables in the equations needed to solve the problem (Hall, Meyer, and Rose, 2012).  Lastly, the teacher will provide multiple representations during the guided and independent practice, drawing pictures of scenarios and graphs when applicable, so students are not just seeing equations.  Illustrating concepts with different representations gives students a deeper understanding of a problem, since they can make connections between these different representations (Hall, Meyer, and Rose, 2012).

 To enhance the lesson, connections have been made to the local community.  For instance, as the virtual field trip deals with air traffic control, a link to a live feed from the control tower at Newark Liberty Airport has been provided to give students a feel for what a day in the life of an air traffic controller entails.  As mentioned above, the anticipatory set encourages students to share stories about their experiences with airplanes, helping them to make connections between their experiences outside of the classroom and the virtual field trip.   
Unit Title: Introduction to Linear Equations
Lesson Title: Virtual Field Trip: Introduction to Air Traffic Control
Tentative Date: Days 8-10 of unit (10/24/16-10/26/16)
Duration: Three 45 minute periods
I. Standards (NJCCCS, CCSS, NJPST, and/or CEC):

NJCCCS 8.SP.A.2. Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that suggest a linear association, informally fit a straight line, and informally assess the model fit (e.g. line of best fit) by judging the closeness of the data points to the line.
NJPST 4.4 Teachers know and understand a variety of instructional approaches and the use of various technologies, to promote thinking and understanding.

NJPST 2.5 Teachers value and are committed to the belief that all children and adolescents bring talents and strengths to learning
II. Learner Outcomes (goals) & Assessments (include informal and formal): 

a. Enduring Understanding: Students will understand that air traffic controllers direct the flight paths of airplanes using math that includes linear equations.

b. Essential Questions: What is an air traffic controller?  

What does air traffic control have to do with math?

c. Learner Outcome: Students will be able to explain what air traffic controllers do in their careers and how they use linear models.
d. Assessments: For this lesson the students will be both formally and informally assessed.  The informal assessment will take place while the students are working in groups on the virtual field trip assignment.  The teacher will go to each group, asking questions to assess student understanding.  The formal assessments are the student’s problem sets, which they will complete in small groups, as well as a presentation that explains what air traffic controllers do and how they use math in their careers.  The rubric for this assignment is attached to the end of this lesson plan.
III. Procedures (include anticipatory set, procedure, guided practice, and independent practice): 
Day 1:

Anticipatory Set (5-10 minutes)


The teacher will begin the lesson by asking students if they have ever been on an airplane.  The students will then briefly be given the opportunity to share their experiences.  After this brief discussion, the teacher will pose the question, “how do people ensure that airplanes travel and land safely?”  The teacher will ask students for what they think.  The purpose of this point of the lesson is to engage students by relating the lesson to students’ lives, based on the UDL suggestion of optimizing relevance (Hall, Meyer, and Rose, 2012).
Procedure (35-40 minutes)


After this initial discussion, the teacher will introduce the virtual field trip, which introduces students to air traffic control.  The teacher will briefly introduce the profession, tying in the student responses from the anticipatory set.  Then the teacher will show a link from the VFT that introduces the basics of the profession.  Videos hosted on YouTube such as this one can be an engaging part of a lesson (Everhart, 2009).  After viewing this link together, the students will move to the computer to explore the virtual field trip links for themselves under the day one link on the VFT website.  The students will be given access to a graphic organizer to write notes about the links of the VFT website.  The teacher will go from student to student, asking questions of the students and monitoring progress.  When five minutes remain in the period, the teacher will have students log off of the computers.  Then he or she will ask students to share some things they learned about air traffic control from the first day of the lesson.
Day 2:

Anticipatory Set (5 minutes)


The class will begin with a do now, which refreshes students about how to find distance travelled given a rate and time.  The teacher will put two of these problems up on the smartboard and give students time to complete them.  Then he or she will call the students up to the board to demonstrate the method to the class.

Guided Practice (15 minutes)


The teacher will explain that, now that students have become familiar with basics of what an air traffic controller is and what they do, they will be given a chance to try out some problems that an air traffic controller may have to do as part of his or her career.  Before students get to work on these problems in their groups, the teacher will present the first two problems.  The teacher will draw the situation described in the problem and label the picture with relevant information, then solve the first problem.  Then the teacher will read the second problem, giving the students some time to work independently, since allowing students the time to engage in productive struggle with problems is a practice supported by research (NCTM, 2014).  After giving students a few minutes to work on the problem, one student will be called to the smartboard to present his or her answer.

Independent Practice (25 minutes on day 2 and 45 minutes on day 3)


After completing this problem, the students will work in small groups to complete the problem set portion of the virtual field trip.  The teacher will spend time talking to each group of students, answering questions and assessing student understanding.  The student with dyscalculia will be given access to a calculator from the website vcalc which has the distance equation programmed into it to aid him with the calculations (“Math tools,” 2016).

The next day, students will begin class by returning to their problem sets to finish up the work.  Once they have completed the problem set, one copy from each group will be turned in for a grade.  The students will then begin working in their groups on the final project of the virtual field trip, a presentation summarizing what air traffic controllers do and how they use math in their careers.  This slide show presentation asks students to take all the information to show that they can explain the basics of air traffic control.  This presentation helps students develop their language skills, since they are taking the large amounts of new information they have learned over the course of the virtual field trip and synthesizing it.  The project also provides an assessment outside of the traditional unit test or problem set formats in math, allowing students to demonstrate their thinking in ways that may better suit their academic strengths (Surrtamm & Koch, 2014).  The student in the class with ADHD, who often has difficulty writing down his thoughts, will be given the option to record his thoughts with the help of speech-to-text software.  When there are five minutes left in this class, the teacher will bring the class together and discuss with them what they learned from this virtual field trip and whether or not any students in the class would consider a career as an air traffic controller.    
 
IV. Accommodations for diverse learners and students with special needs (include suggested adaptive and assistive tech/software/web-supported learning with specific skill areas): 

The student in the class with ADHD will be given access to voice-to-text software to aid his writing (Raskind & Stanberry, 2016).  The student often has difficulties putting ideas down on paper, so this modification should allow him to organize his thoughts for his presentation.  The student with dyscalculia will be given a calculator that can find distance from the website vcalc to assist with making calculations during the problem solving portion of the lesson.  The distance calculator provides an explanation of the meanings of the variables in the equation and helps the student to plug the proper values (“Math tools,” 2016).  In addition to these accommodations, the students will receive a graphic organizer to aid note taking, a UDL strategy (Hall, Meyer, and Rose, 2012).  This graphic organizer has been attached to the end of this lesson plan.     
V. Modifications for students with disabilities (none may be needed so just note that in this section with your rationale):
There are no modifications needed for the students in this class.  My rationale for this is that none of the students in the class have disabilities that require a modification of the curriculum.  With the assistance of the accommodations, these students will have the supports that they need to fully participate in the lesson. 
VI. Materials: 

Student Materials
· Computer

· Vcalc software

· Voice to text software

· Calculators

· Paper and pencils

· Graphic organizer
Teacher Materials
· Projector
· Smartboard and markers

· Rubric for presentation
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