STEM 5023 Final Project

Technical and Procedural Problem Solving

In most cases integrated STEM curriculum utilizes the engineering design method and the design loop as teaching tools for the elementary grades. This usually takes the form of asking the students to solve an ill-structured problem, then allowing them time to work as a member of a team to clarify the problem, propose solutions, select a solution, build a model/prototype, test the prototype, and evaluate to see if the problem was solved. This model certainly has utility with invention and innovation-type problems and does lead to greater understanding among students, but this method can be constraining and does not fit all technological problems. There are different classifications of STEM problems and not all of them can be solved using an ill-structured design loop methodology. Some of these other types of STEM problems include research and development (R&D), technical & procedural, and troubleshooting. These different classifications of STEM problems require different approaches, skills and knowledge to solve.  

Technical & procedural problems are best solved using a step-by-step chronology of procedures. This step-by-step chronology of events may be the result of following a set of technical directions, reading a schematic, or using a systems approach similar to one used to conduct trouble-shooting.  Like trouble-shooting, technical & procedural problems require background experiences and knowledge of technical sequence. Technical sequence is knowledge related to the systematic order of technological devices. For example, when assembling a bicycle, the spokes must be installed prior to mounting the tire to the wheel because the tire will cover the spokes when installed. Technical & procedural problems are used when the STEM lesson in question does not lend itself to multiple interpretations and may only be adequately solved in a certain way. While technical & procedural problems should not be used extensively in elementary STEM, they are particularly useful for teaching subjects like basic conceptual understandings.  
Each of the four modules that you will complete this semester involve technical & procedural problem solving.  Your final project assignment is to work as a member of a design team to develop a technical & procedural STEM lesson using the STEM Lesson Plan Format.  Each team will develop an 8 -10 minute presentation of your STEM lesson that clearing explains each of the elements of the lesson and includes an exemplary teaching model of the project outcome.  Both the lesson plan and presentation will be delivered during the time of final examinations on Thursday, May 7.
STEM 5023 Section 002 – Class Time: 2-3:15pm – 1-3pm

STEM 5023 Section 001 – Class Time: 4-5:15pm – 3:15-5:15pm
The STEM Lesson Plan Format
Directions:  An integrated STEM lesson should include each of the categories below.  You will note that these categories are loosely based on the Understanding by Design curriculum model.

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.

STEM Content Standards: Identify content standards from as many of the STEM fields as possible, but don’t try to deliver everything known to humankind in one design brief (2 or 3 standards is enough).

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?

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 (i.e., build a tower as tall as possible that will support the weight of a golf ball using only the materials available).

· Note: In cases where it is desirable to have students complete technical & procedural-type design problems (e.g., step-by-step problems with one correct answer), the Scenario and Challenge titles above will be replaced with the title, Procedure and this section will include a series of steps, procedures, tests, safety precautions and other information that will lead the students to the conclusion that you seek. Technical & procedural problems are appropriate when the goal is to teach a known skill, a series of operations, or a time-tested procedure for accomplishing a task.

Tools, Materials, and Resources: Identify all of the tools 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 that the students will require to adequately solve the design challenge.

Deliverables: Identify what (exactly) the students need to deliver to the teacher upon completion of the design challenge (i.e., what product, notes, journal, etc.).

Parameters or constraints: 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.

Evaluation: List, 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.
Curriculum Design Rubric
Assignment or Activity: ____________________________________
Name:  ________________________
Teammate Name: ________________________
	Category
	Up to .5 pts.
	Up to 1.0 pts.
	Up to 1.5 pts.
	Up to 2.0 pts.
	Score

	Curriculum Content
	Curriculum does not present new information; does not follow recommended pattern; potential audience wouldn’t be able to grasp information/complete.
	Curriculum development team was clearly uncomfortable with curriculum content and only included rudimentary information and/or partially met requirements.
	Curriculum development team is at ease with content, but fails to fully address all requirements of the curriculum assignment.
	Curriculum development team demonstrates full knowledge (more than required) and includes rich information that fully addresses the assigned task. Potential audience would learn.
	

	Curriculum Organization
	Potential curriculum audience would not understand because the product is not sequenced or organized adequately.
	Potential curriculum audience would have difficulty following and completing the curriculum.
	Curriculum is presented in logical sequence utilizing a recognized curriculum format.
	Curriculum presents information in logical, interesting sequence using a recognized curriculum model which the potential audience can follow.
	

	Individual Participation

(See Team Performance Rubric)
	Team member made minimal effort to participate in the group project.
	Team member participated in some aspects of the project but did not make an effort to take on an equal share of the work.
	Team member was off-task some. Project was completed but not in a timely manner. Time was wasted
	Team member appeared to share responsibility, cooperation was evident and tasks were completed in a timely and effective manner.
	

	Curriculum Presentation
	Team presentation appears incomplete.  

Multimedia is over or underused.

Format does not enhance content.
	Team used information or visuals that rarely supported the curriculum and presentation.

Presentation is loosely organized.
	Presentation format is appropriate for the content and assigned task.

Presentation is well organized.


	Multimedia is used to clarify and illustrate the main points.

Format is well designed.

Presentation is well organized.
	

	Curriculum

Mechanics
	Curriculum has four or more spelling errors and/or grammatical errors. Organization was ill-conceived.
	Curriculum had three misspellings and/or grammatical errors. Organization was an issue.
	Curriculum has few misspellings and/or grammatical errors. Organization was adequate.
	Curriculum has no misspellings or grammatical errors, was organized well, and was attractive.


	

	Comments:                                                                                                                                    Total Points:


Team Performance Rubric

Name:  ________________________
Teammate Name: __________________________

The following rubric is designed to be used to assess student performance when working in teams.

	Category
	
	
	
	
	Score

	
	Unacceptable Level Performance
	Intermediate Level Performance
	Accomplished

Level Performance
	Superior Level Performance
	

	Responsibility: My teammate contributed at least 50% of the effort and helped us finish the task.

	
	
	
	
	

	Contribution: My teammate contributed to the success of the team, completed his/her share of the work, and offered constructive feedback to complete the tasks.

	
	
	
	
	

	Team Performance: 

My team completed the task or finished a project accurately, on time, & according to specifications because all members contributed.

	
	
	
	
	

	Team Collaboration: 

The team functioned at a high level—with all members carrying out specific roles and contributing equally.
	
	
	
	
	

	Communication: 

My teammate contributed to an effective team output, presentation, or communication of effort.

	
	
	
	
	

	Comments:                                                                                                                                    Total Points:


