
Engineering for the Future 

 

Unit 1 Future City (7 weeks) (35 days) 

 

Future City is a competition in which scholars design and build a city of the future. The scholars 

research planning and development issues, develop engineering solutions to overcome them, 

model the city using SimCity 4 Deluxe software, and they build a scale model of the city using 

recycled materials. A summary and essay are written and the city is presented before an 

assessment panel. 

 

Future City is a cross-curricular educational program that gives scholars in 7th and 8th grades an 

opportunity to be planners and engineers by following the design process of identifying 

problems, brainstorming ideas, designing solutions, testing, retesting, and finally creating a city 

to share their results. This is an engaging way to build scholars with the skills necessary to 

succeed in the 21st Century. Students apply math and science concepts to real world issues; 

develop writing, public speaking, problem solving, and time management skills; research and 

propose solutions to engineering challenges; discover different types of engineering and explore 

careers options; learn how their communities work and become better citizens, and develop 

strong team work skills. 

 

Lesson 1 Introduction- Design a virtual city 150 years in the future using SimCity 4 Deluxe 

software.- Students will be able to identify basic city services and features, such as emergency 

transportation, and education. Students will also identify areas of zoning and the services that 

comprise city infrastructure. Lastly students will explain the importance of city location, 

placement of city features, and proportions in zoning.  

 

Lesson 2 Research an Engineering Problem- Students will research one energy source and design 

a way to generate electric power for their city that does not deplete natural resources and has 

limited impact on the environment. 

 

Lesson 3 Essay on Solution- Students will write an essay on their engineering problem based on 

their research. 

 

Lesson 4 Build a table-top scaled model using recycled materials- Students will build a physical 

model of a section of their city using recycled materials that has at lease on moving part. The 

model does not need to be and exact building-by-building duplication of the virtual design, 

rather, the purpose of the model is to give a 3-dimensional, creative representation of an area that 

best represent the team’s vision of their future city. 

 

Lesson 5 OPTIONAL- Regional Competition- Students may enter into a state and regional 

competition where they will give a 7 minute presentation discussing features of their future city 

followed by a 5-8 minute question and answer period from the judges.  

 

Unit 2 Rocketry (3 weeks) (15 days) 

 

Model rocketry is a powerful tool for teachers who wish to incorporate science, technology, 



engineering, and math into a fun, engaging, and challenging activity. When designing model 

rockets in the computer lab, the students have an opportunity to match their ingenuity with the 

limits of Newton’s Laws of Physics in order to design their own model rocket that is 

aerodynamically sound. Fine motor skills are honed during the construction of the rockets as 

they measure, cut, and glue their rocket parts to the specifications that they themselves 

determined. Teamwork is a skill that they acquire and they organize into a group with many 

specialized responsibilities for the purpose of launching their rockets and collecting valuable data 

to be processed and analyzed in the classroom. Suddenly, the Pythagorean Theorem makes sense 

as they visualize the giant triangle formed by the flight path of their rocket. Newton’s Laws are 

in full enforcement right before their very eyes. Through the activities of model rocketry, science 

and math not only exist, they “come to life.” 

 

Lesson 1- Laws of Motion, Bernoulli’s Principle, Principles of Flight 

(http://www.nar.org/pdf/STEM-TARC%20Model%20Rocketry%20Curriculum%20(Sarradet).p

df) 

Description- Students will learn about the different laws of motion and scientific principles that 

relate to flight and rocketry. Students will take what they learn from this first lab and apply it to 

all other rocketry labs. 

 

Lesson 2- Matchstick Rockets (Reachoutmichigan.org) 

Description- The matchstick rocket demonstrates Isaac Newton’s Laws of Motion as they relate 

to rockets. Materials include a self-strike kitchen match, aluminum foil, safety pin, and a 

paperclip. 

 

Lesson 3- Paper Rockets 

Description- Students will design, construct, and fly paper rockets that will travel the greatest 

distance possible using compressed air. Students will also test their rocket for duration of flight 

and distance by redesigning their rockets to create maximum distance and to hit a certain target. 

 

Lesson 4- ESTES Rockets 

Description- To construct a solid state fuel rocket using cardstock, parachute, string, glue, engine 

lock, etc.  

 

 

Unit 3 Lego NXT Robotics (10 weeks) (50 days) 

 

Lego NXT Robotics uses Legos as a fun tool to explore robotics, mechanical systems, 

electronics, and programming. The experience will provide students with resources to design, 

build, and program functional robots constructed from Legos and other parts such as motors and 

sensors.  

 

Lesson 1- Intro-Taskbot construction 

Investigation- Toolbox of Challenges- This is a collection of extra activities for students who 

meet the challenges/investigations ahead of time. 

 

Lesson 2- Full Speed Ahead- Students will model robot behavior using human actions, program 

http://www.nar.org/pdf/STEM-TARC%20Model%20Rocketry%20Curriculum%20%28Sarradet%29.pdf
http://www.nar.org/pdf/STEM-TARC%20Model%20Rocketry%20Curriculum%20%28Sarradet%29.pdf


the robot to make two different kinds of turns, program the robot to make both left and right 

turns, and learn new capabilities of the Wait For Rotation block 

Investigation- Wheels and Distance- In this investigation, students will find the relationship 

between wheel size, motor rotations, and distance traveled. The goal is to find out how to move 

their robot a certain distance, predictable, in centimeters. 

 

Lesson 3- Right-Face- Sometimes the best path isn’t straight through a wall. Here the students 

will learn how to turn and allow their robot to navigate within its environment. 

Investigation- Measured Turns- The students have learned how to use motor blocks to make their 

robot turn, but not how to turn to face a specific direction. In this investigation, students will 

learn how to perform the exact turn they want, so that they do not have to keep guessing! 

 

Lesson 4- Clap-on, Clap-off- Students will be introduced to sensors, specifically the sound 

sensor. Students are led step-by-step through the process of finding a threshold, programming the 

robot, and running through several programs that rely on the sound sensor to control their robots 

behavior. 

Investigation- Frequency and Amplitude- This exploration involves students in an investigation 

of the properties of a sound wave, and which properties of the sound wave that the sound sensor 

is able to distinguish. 

 

Lesson 5- Follow the Guidelines- Students are guided though the process of programming the 

robot, and running the basic line following program. 

Investigation- Faster line tracking- Students are involved in a study of the factors involved in line 

tracking, and explains how to modify their robot to line track more efficiency. 

 

Lesson 6- Obstacle Detection- students are guided step-by-step through the process of 

programming the robot to respond to two different types of sensory stimuli. 

Investigation- Field of View- Student will further explore the detection abilities of the Ultrasonic 

Sensor but laying out a filed of view plot and then scaling it to fit on a sheet of paper. 

 

Lesson 7- Get in Gear- Students are guided through the process of changing the robot’s gears, 

running the basic moving-forward program, and observing the differences created by the 

different gear ratios. 

Investigation- Gears and Speed- Students are involved in a quantitative investigation of the 

relationship between gear ratio and robot speed.  

 

Lesson 8- Conclusion- Final Challenge- Using combination of all activities, students are to 

complete an obstacle course. The obstacle course will require the students to use all sensors and 

motors that have been previously demonstrated. 

 

 

 


