Electricity Project Assignment (200 pts.) 

Challenges: 
Candidates will work in teams to develop a holiday-themed classroom activity that delivers basic electricity content. The activity should be suitable for 4th grade students and help them develop an understanding that energy can be transferred from place to place by electrical currents. The activity should be focused on the following STEM content standards:

Science
4-PS3-2 Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric currents.

Standards for Technological and Engineering Literacy
· Standard 8: Applying, Maintaining, and Assessing Technological Products and Systems
D. Follow directions to complete a technological task.
E. Use appropriate symbols, numbers, and words to communicate key ideas about technological products and systems.  
F. Identify why a product or system is not working properly.

Additional Standard

Additionally, you will identify one additional standard.  Consider how you might integrate another appropriate Mathematics and/or Social Studies and/or English Language Arts standard/s.

Big Ideas

Energy can be transferred through an electrical circuit
It is important to be able to  follow directions to complete a project
Troubleshooting  is an important skill to understand why a device or system is not working properly

*After selecting an additional standard/s for integration you will also include a big idea related to the standard and real-world application.

Content Information: 

The best teachers are always looking for a way to tie classroom learning to upcoming events/holidays that students are anticipating—i.e., Thanksgiving, Christmas, etc. This provides a natural hook for the students and typically provides the student with something that can be taken home and placed prominently on the refrigerator door or on a shelf! Remember making a Thanksgiving turkey from a trace of your hand during elementary school?  

In this case, you are being asked to develop a holiday-themed activity that both represents an upcoming holiday or community event and an introduction to basic electricity. You are welcome to utilize a traditional holiday craft item, but you must also find a way to electrify the activity. 

Essential Electricity Vocabulary

Electrical Circuit - A complete pathway for electrons to flow, transferring energy from a source like a battery to a load or components like an LED or motor.
Conductor - Material (graphite, wire, conductive tape) that allows easy flow of electrical current due to movable electrons.
Insulator - Material (paper, class, non-conductive tape, etc.) that resists electrical flow, preventing short circuits.
Electrons - Negatively charged particles that move to create current.
Anode/Cathode - Positive/negative terminals of the battery; electrons flow from cathode to anode externally.
Electromotive Force (e.m.f.) / Volts - The "push" from the battery that drives electrons, measured in volts.
Closed Circuit - Complete pathway/loop where current flows and the device (LED) works.
Open Circuit - Broken path where no current flows.
Short Circuit - Direct low-resistance path bypassing components, potentially dangerous.
Resistance - Opposition to current flow; higher in longer or thinner graphite paths.
LED - Light Emitting Diode; lights up when current passes in the correct direction.
*Identify the content for STEL and your additional standard.

Reading Resource: Chapter 1: http://www.allaboutcircuits.com/vol_1/index.html

Assignment Parameters: 
Working as a team, complete the assignment following:
· You will have multiple class meetings to experiment with electricity and complete the craft items and develop technical/procedural directions. You will need to identify individual responsibilities so that some of the research and materials development can be completed outside of class.
· You will use the Technical/Procedural format (step-by-step instructions) for this lesson, as basic electricity doesn’t lend itself nicely to ill-structured engineering design.
· The most important thing is that you include specific vocabulary in your directions that discusses how the materials that students are using are conductive and how these materials allow for the transfer of energy.  You also should specifically talk about the switch, insulators, etc.  It is important that students understand the transfer of energy through electrical circuits and the importance of following directions to assemble a product and safely use tools.
· The completed project must be submitted electronically by each team member.  Each team will also submit your individual teaching model to your professor and present it to the class. The completed activity must include high quality photos of you constructing the project within your technical-procedure directions or an appropriate-length stop motion video that illustrates the process in detail.
· The completed activity must clearly deliver the basic concepts of electricity and identified STEM content standards.

Deliverables:
· Integrated STEM education activity (very basic teacher guide) – Submitted as a .pdf
· Completed projects for demonstration in class with 2-LEDs and functional switch
*note: your LEDs may not be connected directly to the battery – they must have a circuit pathway using wire, tape, or other conductive materials.
· Technical-procedural directions for completing the project (Part of your student guide) – Submitted as a .pdf or link to YouTube video.

Evaluation:

The submissions will be evaluated based on the degree to which they meet the parameters outlined above, are engaging for elementary students, and deliver and address STEM standards.







Format for Writing the Final Design Brief for the Electricity Project

Teacher Guide – Written to the teacher

Title: Use a catchy title the will attract the attention of students and provide a hint at the task in front of the students.

Grade Level: Use standards and content knowledge to determine the appropriate grade level of the design brief. *see assignment guidelines

STEM Content Standards: *see identified standards in the assignment. 

Big Ideas: Identify the major concept that will be delivered through the design brief. It should be central to the STEM disciplines, hold the potential to engage students, include commonly misunderstood materials, and be important enough for the students to remember when they are 30 years old.

Essential Question: What question or questions will the student be able to answer after completing the design challenge?  Remember use open-ended/open-response types of questions.

Scenario: Write an engaging scenario that will capture the attention and possibly intrigue the students. Fictional scenarios are entirely appropriate. A good scenario will place the students into the story or challenge. 

Challenge: In specific terms, identify exactly what the student teams are required to do to fully answer the challenge in the design brief.  Use a statement that says construct, build, make, etc.  In this challenge students will be completing a set of technical-procedural directions.

Tools, Materials, and Resources: Identify all of the tools, materials, and resources that will be available to the students as they attempt to solve the challenge. Try to keep the list small, students need to know that in the work world, unlimited supplies are rarely available and there are benefits to solving problems as efficiently as possible.

Content information: Provide any content information and/or research materials related to the identified STEM content standards that the students will need to adequately solve the design challenge. – Consider the essential vocabulary.

Results: Identify what (exactly) the students need to deliver to the teacher upon completion of the design challenge (i.e., what product, notes, journal, etc.). Results are sometimes referred to as deliverables.

Limitations: Identify the boundaries for the students (maximum size, materials allowed, how fast/slow, etc.). Think about all of the ways that student creativity might take their solution beyond your boundaries.  Limitations are sometimes referred to as parameters or constraints.

Evaluation: List and describe, in specific terms, how the students will be evaluated. A rubric is a good choice. Also remember to evaluate the contributions of all team members so that one student isn’t left doing all of the work.

Student Guide – Written to the student

Title: Use a catchy title the will attract the attention of students and provide a hint at the task in front of the students.

Big Ideas: Identify the major concept that will be delivered through the design brief. It should be central to the STEM disciplines, hold the potential to engage students, include commonly misunderstood materials, and be important enough for the students to remember when they are 30 years old.

Essential Question: What question or questions will the student be able to answer after completing the design challenge?  Remember use open-ended/open-response types of questions.

Scenario: Write an engaging scenario that will capture the attention and possibly intrigue the students. Fictional scenarios are entirely appropriate. A good scenario will place the students into the story or challenge. 

Challenge: In specific terms, identify exactly what the student teams are required to do to fully answer the challenge in the design brief.  Use a statement that says construct, build, make, etc.  In this challenge students will be completing a set of technical-procedural directions.

Tools, Materials, and Resources: Identify all of the tools, materials, and resources that will be available to the students as they attempt to solve the challenge. Try to keep the list small, students need to know that in the work world, unlimited supplies are rarely available and there are benefits to solving problems as efficiently as possible.

Results: Identify what (exactly) the students need to deliver to the teacher upon completion of the design challenge (i.e., what product, notes, journal, etc.). Results are sometimes referred to as deliverables.

Limitations: Identify the boundaries for the students (maximum size, materials allowed, how fast/slow, etc.). Think about all of the ways that student creativity might take their solution beyond your boundaries.  Limitations are sometimes referred to as parameters or constraints.

Evaluation: List and describe, in specific terms, how the students will be evaluated. A rubric is a good choice. Also remember to evaluate the contributions of all team members so that one student isn’t left doing all of the work.

Directions for completing the Project:  Provide the technical procedural directions or a link to a video of the technical procedural directions that you have created. 

STEM 4033 Electricity Project Rubric (200 pts.) 
Teaching Model — 100 Points

Each team member submits an individual teaching model demonstrating the holiday-themed electrical circuit activity.

	Evaluation Criteria
	Points

	Functionality of Electrical Circuit — Model includes two functioning LEDs, a functional switch, and appropriate conductive pathways. Circuit operates reliably as intended.
	40

	Quality of Construction and Craftsmanship — Model demonstrates careful planning, precise assembly, secure connections, neat construction, and attention to detail.
	25

	Creativity and Aesthetic Appeal — Model demonstrates originality, visual appeal, and thoughtful integration of the holiday theme.
	20

	Instructional Appropriateness — Model is suitable for fourth-grade students, can reasonably be replicated using available tools and materials, and provides a meaningful opportunity to learn about electrical circuits.
	15

	Total
	100



Written Curriculum Guide — 100 Points

The curriculum guide includes both the teacher guide and student guide, with technical-procedural directions that allow students to complete the activity.

	Evaluation Criteria
	Points

	Technical-Procedural Directions — Directions are complete, logically sequenced, easy for fourth-grade students to follow, and include high-quality photographs or an appropriate stop-motion video illustrating construction.
	35

	Electricity Content and Vocabulary — Accurate explanations of electrical circuits, conductors, insulators, switches, and energy transfer are meaningfully integrated into the directions.
	25

	STEM Standards Alignment and Integration — Activity meaningfully addresses 4-PS3-2, applicable STEL standards, and at least one additional content standard. Big ideas and essential questions reflect the intended learning.
	20

	Curriculum Organization and Completeness — Teacher and student guides include all required components, are logically organized, and provide sufficient information to implement the activity successfully.
	15

	Professional Quality and Mechanics — Curriculum is visually appealing, professionally formatted, and demonstrates appropriate spelling, grammar, and clarity.
	5

	Total
	100



