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Project-Based Integrated STEM Unit 
Culminating Assignment for Science Methods & Mathematics Methods


The Assignment:
Develop and present a culturally responsive, project-based STEM unit that meaningfully integrates science, engineering, and mathematics standards and meets PBL gold standards. 

Overview:  
1. The STEM unit is approximately two weeks+ of instructional time
2. The unit must integrate science, engineering, and mathematics standards. This includes the 3 dimensions (SEPs, DCIs, CCCs) from the Next Generation Science Standards (NGSS) and mathematics content and practices standards from Common Core State Standards for Mathematics (CCSSM). Explicitly incorporate the engineering design process from 3-5 -ETS1-1, 2, 3:
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The integration of other disciplines (technology, arts, ELA, social studies, STI) is optional.
3. Units can be developed with a partner (preferred) or individually.
4. There will be checkpoints across the semester to help your progress. These include:
· A one-page (~550-650 word) identification of the mathematics standards integrated into the unit and discussion of how these mathematical content and practices standards are central to the project. This will be due early in the project for feedback and improvement (with a revised version due at the end of the semester).  
· A one-page (~550-650 word) identification of the NGSS standards integrated into the unit and discussion of how these science and engineering content, concepts, and practices standards are central to the project. This will be due early in the project for feedback and improvement with a revised version due at the end of the semester.  
· Completion of a four-part Project Plan (template will be provided). 
Each of the four sections will be completed over a period of 6 weeks, with check-in and feedback points at various times (see the Project Timeline). 
5. Each pair or individual will present a poster or VoiceThread displaying key elements of their project-based integrated STEM unit for peers and faculty on the last day of class. 
6. The point values for various drafts and the final integrated unit will be different in science methods and mathematics methods (see each syllabus).  

Process:
· Students participate in a model project-based integrated STEM unit and recognize that this is an adult learning experience and not every aspect of the unit is fully experienced. 
· Students have class time to investigate and critique existing STEM-like or PBL-like units. Note that these existing units can be used as the basis for your own integrated STEM unit.  
· Students have class time in both science and math methods classes to develop their unit, provide feedback to each other, and get feedback from instructors (see the Project Timeline). 
· Students will need to work on their unit outside of class time to accomplish the goals.
· Unit plan drafts will be formatively assessed through instructor, peer, and self-assessments at various points across the semester, with the expectation that feedback will be used to improve the final unit. 
· Project presentations will occur on the last day of class. Each pair or individual will create a poster or other visual representation (such as VoiceThread) to show and explain key elements of their unit. A potluck celebration may also take place!


Graded Elements:
1. A one page (~550-650 word) identification of the mathematics standards integrated into the unit and discussion of how these mathematical content and practices standards are central to the project. Draft for feedback and improvement due ___; improved version due ___.  
2. A one page (~550-650 word) identification of the NGSS standards integrated into the unit and discussion of how these science and engineering content, concepts, and practices standards are central to the project. Draft for feedback and improvement due ___; improved version due ___.  
3. Drafts and a final revised Unit Project Plan, using the Project Planner Template, including: 
· Project overview:  Part 1 on the Project Planner Template. This includes the grade level for the unit, a driving question or design challenge, the product that will result from children’s work across the project, and a detailed, overall project description that discusses how the specific knowledge, understanding, and practices from each discipline are necessary to provide meaningful understandings and skills for accomplishing the project (i.e., project purpose), how the children progress through iterations of the engineering design process, and how the learning experience is integrated or transdisciplinary. 
· Example:  Third-grade students will be invited to design a butterfly habitat at their school in order to address the decreasing population of native butterflies. They will present a collaboratively determined “best design” to an adult group (e.g., PTA, teachers and principal, local club) and a request for financial and technical support for the construction of their design. To accomplish this, they will learn about butterfly habitat needs across their life cycle, a collaborative engineering design process, the mathematical skills for developing a habitat blueprint, and persuasive writing and speaking. Children will apply their understandings of science, mathematics, and engineering knowledge and practices to accomplish their final product, a butterfly habitat design plan, a budget, and a persuasive argument that demonstrates how their design process optimized multiple possible solutions to arrive at one design for which they would like support and funding from their adult audience. 
· A list of the grade-level science, engineering, and mathematics standards that the unit integrates, as well as standards from other disciplines, as relevant. 
Part 2 on the Project Planner Template
· The sequence of learning segments (a connected series of lessons) necessary to support each child’s success and how learning segment connects to the stages of the project, such as the project launch, moving the project forward by building knowledge and skills in each discipline, opportunities to apply their learning to preparing and producing the product, and an opportunity for publicly sharing their final product or solution. Each learning segment should indicate success criteria for that “chunk” of the unit relative to moving the project forward. 
Part 3 on the Project Planner Template
· A daily calendar for the lessons necessary for children to build the practices and knowledge essential to accomplishing the project. 
· Detailed lesson plans will not be developed for each lesson in this final project. 
· Part 4 on the Project Planner Template
4. A visual representation of the project-based integrated STEM unit to present on the last day of class. Each team’s visual representation should include a graphic representation and a narration. See the VoiceThread Presentation Guidelines for more detail.
5. Reviews, with positive and construction feedback. to 2 other groups’ presentations. See the VoiceThread Presentation Guidelines for more detail.
6. A personal reflection about what you learned about and how you would improve your project-based integrated STEM unit. See the VoiceThread Presentation Guidelines for more detail.
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