
S.T.E.A.M. programs at Mahwah High School 
 
The acronym S.T.E.A.M. stands for Science, Technology, Engineering, Arts, and Mathematics. It is the 
process of teaching that integrates these four disciplines to promote real-world experience, 
teamwork, and the authentic application of technology. Additionally, it also promotes discovery, 
problem-based learning, and project-based learning. S.T.E.A.M. is supported by the National Science 
Foundation and the U.S. Department of Education. Additional information can be found at the STEM 
Education Coalition. 
 
Science, Math, and Art Courses  
Numerous courses in math and science regularly integrate S.T.E.M. practices into instructional 
activities.  The collaborative nature of student activities to solve real-world problems is fostered 
through the use of:   

 GIZMOs 
o Online simulations that power inquiry and understanding through math and science 

content. 
 Vernier Lab and Logger Pro Technology 

o Versatile sensor interface used for data collection and analysis. 
 TI Nspire 

o A colorful, engaging way to explore math and science. Shows real-world examples that 
help students make connections. 

 PHET simulations 
o Provides fun, interactive, research-based simulations to help students visually 

comprehend physics and chemistry concepts.  PhET simulations animate what is 
invisible to the eye. 

 GeoGebra/ Geometer’s Sketchpad 
o  Dynamic Geometry® mathematics visualization software. 

 
 
Courses Offerings at MHS 
 
MOBILE APP DESIGN  
 
Mobile App Design is a hands-on, real-time interactive introduction to mobile technology and 
application design.  Students will be given the opportunity to explore mobile technology from 
hardware architecture through the app development process and will learn about technologies that 
makes a smart phone smart and discover the services that make a smart phone mobile. They will also 
be exposed to mobile application design processes and learn about the history of mobile technology. 
Students will see how companies like Uber, Open Table, Waze, and Yelp have used locations and 
notifications as the foundation of their business model. Students will experiment with location and 
notification services and realize how these capabilities affect the mobile user’s experience.  

The course includes 3 lab components: 
Lab 1:  Fundamentals of Mobile Technology & Content Management 
Lab 2:  Prototyping a Mobile Application 
Lab 3:  Creating a Minimally Viable Product (MVP) 
 
In Lab 1, students will work in teams and develop basic skills by populating a NJ ”Point of Interest” 
encompassing major cities of the state. In Lab 2, students will prototype a mobile app based on 
specified criteria. Finally, in Lab 3 students will convert the prototype into a Minimum Viable Product 

http://www.stemedcoalition.org/
http://www.stemedcoalition.org/


(MVP). Labs 1 - 3 prepare students with the skills to work collaboratively to develop applications that 
address business and consumer needs.  
 
STEAM: DESIGN AND RESEARCH (NEW 2017-2018)  
 
The STEAM Design and Research course will focus on applying engineering, science, math, and 
technology to solve complex, open-ended problems in a real-world context.  Student teams will work 
through the process of defining and solving a problem, not on getting the “right” answer.  They learn 
how to apply STEAM knowledge skills, and habits of minds through innovation.  Each task will hone in 
on different aspects of the design process or cycle.  Building upon these skills, the student will engage 
in the ideas behind science and engineering practices to familiarize them with the initial processes 
behind doing authentic research.  The aim is to build a foundation for students that allows them to 
examine original identified research opportunities in the natural science and engineering programs 
that hone the students’ investigative skill and prepare them for academic endeavors.  The culmination 
of this course includes a research paper and presentation in a symposium style.  
 
HONORS STEAM CAPSTONE: INDEPENDENT RESEARCH/INTERNSHIP (NEW 2017-2018) 
 
This is an elective course for students who have successfully completed the STEAM Design & Research 
course.   Successful students in this course will be self-motivated, independent learners and 
demonstrate a strong interest in STEAM related fields. 
 
The Independent Research option requires that students research and design a Capstone Project 
under the guidance of a faculty-assigned mentor.  The mentor will emphasize the goals and 
expectations for the Research Project and meet with the student for a total of 4-6 hours during the 
duration of the course.    The research project must be from a STEAM related field and emphasize the 
ultimate implication of the research in the advancement of science and engineering.   
 
Alternatively, the Independent Internship option will require that students secure an internship and 
spend, on average, 2-3 hours a week with their university/industry based mentor.  Students will meet 
with their mentors to discuss the ongoing research and the goals and expectations for the internship.  
Working with their guidance counselor and the science supervisor, students will secure a mentor by 
July 15, 2017.   
 
The course will culminate with a Capstone paper and presentation that the student will make to a 
committee including high school students, teachers, and their research mentor. 
 
Engineering Design: 
 
This course provides students with a civil engineering and architectural experience. The course 
focuses on residential development from the designing of a town, to the planning of a subdivision, to 
the drafting of architectural plans and concludes with the building of a scaled-down model house 
based on their custom architectural plans. This course embraces the S.T.E.M. initiative through 
examples such as referring to the hydraulic cycle in designing the subdivision (Science), using 
AutoCAD to draft their plans (Technology), assuming the responsibilities of an engineer to problem 
solve and come up with best solutions in their designs (Engineering), and calculating and manipulating 
lengths and areas for their architectural plans (Math).  
 
 
 
 



Engineering Mechanics: 
 
Students embrace the role of a mechanical engineer when answering the following essential questions: 
"How was it made?” “What is its’ purpose?” and "How does it work?"   Lessons in this course comply 
with the S.T.E.M. initiative. Students experiment with electromagnetism to explain how a circuit 
breaker works (Science), using AutoCAD to draft their plans (Technology), assuming the 
responsibilities of an engineer to problem solve and develop the best possible solutions in their 
designs (Engineering), and calculating the forces required to raise an object with a lever (Math).  
 
TECHNOLOGY AND ENGINEERING PRINCIPLES   (NEW 2017-2018) 
     
The Technology and Engineering Principles course will provide the requisite skills and knowledge 
necessary for students interested in STEAM career pathways and other electives. This course also 
serves as the best course for students that wish to explore STEAM interests and/or fulfill a course 
requirement for graduation with a technology and engineering course.  The course is highly hands-on 
and project-oriented.  Students will gain foundational experiences in hand sketching and drawing, 
computer aided design (CAD), engineering design, electronics, computer programming, and the use of 
hand, machine and prototyping tools.  This course is the foundational course for the career pathway 
programs in engineering, information technology and computer science and health and biomedical 
sciences. 
 
 
AutoCAD Technology for the Design of Architecture and Interior Space: 
 
Students advance their technology skills to gain a basic understanding of drafting and design planning 
and process by utilizing the AutoCAD program, commands, and software tools. They develop floor plan 
configurations, elevations, space planning, and create three- dimensionally. 
 
ADVANCED INTERIOR AND STRUCTURAL DESIGN  
 
Advanced Interior/Structural Design is a half-year course as a continuation of Interior/Structural 
Design. Students will continue developing their skills as professional designers as they focus on one 
specific design field, such as: Architecture, Interior Design, Furniture Design or Monument Design. 
Students will continue to engage with professional designers through analysis of structures, spaces, 
industrial art, and forms to improve their understanding of the elements of art and principles of design.   
Design concepts will be created in AutoCAD, including orthographic projections, three-dimensional 
renderings, and three-dimensional models.  
 
 
 
ANIMATION        

This course is open to students who have already completed Art 1. Students will create animated films 
using the Adobe Flash program and traditional techniques. Projects will include traditional figure 
drawing, character design and development, and the design of the visual and narrative concepts of 
animated short films. Students will learn about the history of the animated film and the principles of 
animation through in-depth written analyses of historically and visually significant short films. 
Students will be introduced to the processes behind creating an animated project through the creation 
of storyboards, character design, environment design, and sound design. Both the arts of hand-drawn 
animation and stop-motion animation will be explored. 
 



Computer Modeling     

In this course students will develop and design products and art objects using the Cinema 4D computer 
modeling software. Projects include product design, sculpture, and the development and marketing of 
their own product. Students will learn about the field of industrial design through the development of 
their own products and research into current innovations and materials. Students will develop a 
product or art object with humanitarian purposes in consideration and create a mock crowd funding 
campaign in which design and marketing will be addressed. 
 
HUMANOID ROBOTICS (NEW 2017-2018)  
 
In this project-based course, students apply the design process using computational thinking and 
programming through robotic technology, including Vex equipment and NAO robots.  This course is 
designed for students to solve meaningful problems through the practices of engineering design 
applying knowledge of mathematics, science and technology.  Students will learn how to use feedback 
from sensors, applied mathematics and measurement to program their robot to navigate in its 
environment. Students will have the opportunity to complete multiple challenges involving guided 
research, problem solving, working in teams, and design documentation by means of an Engineer's 
Notebook.   
 
COMPUTER PROGRAMMING AND DESIGN (NEW 2017-2018) 
 
In this year long course, students use computational thinking and computer programming as tools 
used in design and engineering while demonstrating an understanding of the problem-solving capacity 
of computers in our world.   Using Alice, Python and Java (with an emphasis on programming in Java), 
students program using a structured, top-down approach to solve problems or accomplish a task.  
Additionally, students apply computational thinking practice, build vocabulary and collaborate just as 
computing professionals do to create products that address topics and problems important to them.  
Topics to be covered include:  selection, looping, methods, classes as a black box, computer hardware, 
primitive graphics, hexadecimal and binary number systems, arrays, objects and Graphical User 
Interfaces, applets across the web.   
 
AP Computer Science A: 
 
Students develop their programming skills through the study of algorithms, data structures, and best-
practices in programming. Project-based learning is utilized to encourage communication and 
collaboration skills. 
 
Data Structures    
 
Data Structures is a course designed for the student who want to further develop skills in the design 
of data structures and algorithms, the techniques of object-oriented programming, and the use of the 
Java programming language. It is comparable to a second semester college-level course in Data 
Structures and moves beyond the NJ Core Content Curriculum Standards. 
 
Students will be expected to apply problem-solving skills, mathematical reasoning, and written 
communication skills while solving of problems in many application areas.  In addition to 
demonstrating the ability to design, implement, and test solutions to computer problems, students will 
understand Graphical User Interfaces and networking/server protocol.  Lastly, students will utilize a 
variety of available technology tools including but not limited to Jcreator software, Oracle Java, web-
based research, and Microsoft Software Applications.  



 
Co-Curricular Activities 
  
FIRST Robotics Club 
 
The varsity Sport for the MindTM, FRC combines the excitement of sport with the rigors of science and 
technology. Under strict rules, limited resources, and time limits, teams are challenged to raise funds, 
design a team "brand," hone teamwork skills, and build and program robots to perform prescribed 
tasks against a field of competitors.  It is as close to "real-world engineering" as a student can get.  
 
This is the 10th year Mahwah is participating in the FRC competition.  On March 29-30, 2014, the team 
traveled to Bridgewater High School for the second round of qualifying matches. Our Team 1672 
placed 11 out of 46 teams.  
 
The club began with three students, and since its inception 210 students have participated.  Currently, 
there are 34 students members in the club. 
 
TEAMs :  Tests of Engineering Aptitude, Mathematics and Science 
 
For the past six years, students in grades 9-12 have been competing in the national TEAMs 
competition.  This year’s theme was “Engineering Tomorrow’s’ Cities.” 
 
DigiGirlz 
 
This Microsoft Youth Spark program gives high school girls the opportunity to learn about careers in 
technology, to connect with Microsoft employees, and to participate in hands-on computer and 
technology workshops.  Approximately 180 girls have participated in this program over the last 6 
years. 
 
BAM 
 
The Blacks at Microsoft (BAM) program is committed to the Microsoft mission of helping people 
realize their full potential. One of BAM's key commitments is to continually reach out to the external 
communities and showcase Microsoft’s technology and people in order to help others reach their full 
potential. As part of this commitment, BAM hosts an annual Minority Student Day (BMSD), now in its 
23rd year. The goal of the event is to provide area high school students from underrepresented ethnic 
backgrounds with information about the exciting tools, resources, and career opportunities available 
to them in high technology. Throughout the day, Microsoft employees guide students through hands-
on technology labs and information sessions. Employees also serve as mentors, talking with students 
about the wide variety of career opportunities available to them in technology.   
 
Over the last six years, approximately 100 MHS students have attended this program. 
 
2018 AEM Construction Challenge 
 
AEM designed the challenge to expose students to new skills and future industry job opportunities, 
and to highlight infrastructure needs and industry contributions to quality of life. The association 
partnered with Destination ImagiNation Inc. to produce a hands-on educational experience that 
engages the interest of teens through creative and problem- solving activities. 
 



In the challenge, teams went head-to-head with other teams in three events. A debate-style format 
focused on a serious discussion about infrastructure issues related to roads, bridges, and clean water. 
In a “road warrior” segment, teams designed, selected construction materials, and built and tested a 
small-scale structure in a short period of time. In the third segment, teams developed industry 
communications materials and programs. 
 
Mahwah High School team placed 1st in the regional completion and traveled to the national 
competition in Las Vegas, Nevada, where they placed 2nd in the product development category, 3rd in 
the dialogue category, and 5th overall in the country.    
 
http://www.youtube.com/watch?v=nR7kgD6tses 
 
 

http://www.youtube.com/watch?v=nR7kgD6tses

