	PBL Design Form

	Name of Project:  The Best Seat in the House
	Duration:  4 Weeks

	Subject/Course:  Advanced Metal Manufacturing (AMM)
Other: Literacy
	Teacher(s):  J. Hawksby/CiTi
	Grade Level: 11/12

	

	Accountability
	Key Knowledge & Understanding
	Success Skills

To be taught and assessed
	Final Products/ Performances

(that demonstrate student learning throughout the PBL experience)

	
	Content Standards 

To be taught and assessed
	Literacy Standards

To be taught and assessed
	
	

	Individual
	· Process Planning Performance Standard: Given a print detailing a part requiring milling, drilling, turning, and grinding, verbal instructions, and appropriate references, formulate a set of strategies to manufacture the part and fill out an operation sheet reflecting the chosen strategies including the required speeds and feeds.

· Milling Machine Operation Performance Standard: Given raw material, process plan, print, hand, precision, and cutting tools, as well as access to an appropriate vertical milling machine and its accessories, produce a part matching the process plan and the blueprint specifications using appropriate trade techniques and speeds and feeds. The part specified should require squaring up from the raw state, have at least one milled slot, require the location of at least two drilled and reamed holes within +/- .005 inch and have three steps controlled by tolerances of +/-.005 inch.

· Part Inspection Performance Standard: Given the necessary job process sheets for a part and verbal instructions, identify and select the required measuring instruments and conduct the required inspection procedure(s). Complete required written inspection report and make a decision to accept or reject component parts. Provide brief verbal explanation of inspection procedures, results, and decisions.

· Manual Operations (Layout) Performance Standard: Performance Standard: Given a surface plate, surface gage, layout height gage, combination set, scriber, layout ink, prick punch, ball peen hammer, process plan, and part print, layout hole locations, radii, and surfaces matching the specifications.
	ELA-LITERACY.RST.11-12.7
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem (research mechanic’s stools on the market—design and cost).
WHST.11-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes (written analysis).
	X
	Collaboration

Students will self-assess their collaboration skills given a rubric.
	Production Analysis Report
Students will individually 

use their research and experience to write a report outlining the process and costs they used to produce a certain quantity of stool.

Skill-Based Observations and Performance Checks During Team Work Time

	
	
	
	X
	Critical Thinking/ Problem Solving

Students will be assessed based on their ability to analyze the production process/costs with accuracy using real data, observations, and experiences.
	

	
	
	
	X
	Self-Management

Students will self-assess their ability to meet deadlines and manage class time.
	

	
	
	
	
	Other
	

	Team
	· Process Planning Performance Standard: Given a print detailing a part requiring milling, drilling, turning, and grinding, verbal instructions, and appropriate references, formulate a set of strategies to manufacture the part and fill out an operation sheet reflecting the chosen strategies including the required speeds and feeds.

· Milling Machine Operation Performance Standard: Given raw material, process plan, print, hand, precision, and cutting tools, as well as access to an appropriate vertical milling machine and its accessories, produce a part matching the process plan and the blueprint specifications using appropriate trade techniques and speeds and feeds. The part specified should require squaring up from the raw state, have at least one milled slot, require the location of at least two drilled and reamed holes within +/- .005 inch and have three steps controlled by tolerances of +/-.005 inch.

· Part Inspection Performance Standard: Given the necessary job process sheets for a part and verbal instructions, identify and select the required measuring instruments and conduct the required inspection procedure(s). Complete required written inspection report and make a decision to accept or reject component parts. Provide brief verbal explanation of inspection procedures, results, and decisions.

· Manual Operations (Layout) Performance Standard: Performance Standard: Given a surface plate, surface gage, layout height gage, combination set, scriber, layout ink, prick punch, ball peen hammer, process plan, and part print, layout hole locations, radii, and surfaces matching the specifications.
	· ELA-LITERACY.RST.11-12.3
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text (process plan).
· ELA-LITERACY.RST.11-12.4
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context (blueprint design and reading).

	X
	Collaboration
	Design and Manufacture a Mechanic’s Stool

Skill-Based Observations and Performance Checks During Team Work Time

	
	
	
	X
	Critical Thinking/ Problem Solving
	

	
	
	
	
	Self-Management
	

	
	
	
	
	Other
	

	


	PBL Design Form

	Project Summary

(include student role, issue, problem or challenge, action taken, and purpose/beneficiary
	Students will be broken up into teams of fictitious companies contracted to design and manufacture a mechanic’s stool that is safe, functional, and priced competitively with current models.  

· Field trip to a local manufacturing company to learn about order of operations and labor rates 

· Research current stool designs and costs

· Develop procedures in order to construct stool

· Build one prototype stool and record time 

· Analyze procedures and stream line production process

Write a report that discusses the cost and quality of the mechanic’s stools compared to current companies found in the research

	Challenging Problem or Driving Question
	How can we manufacture a safe, functional mechanic’s stool while making a profit?

	Initiating Inquiry: 

Entry Event
	Students will take a field trip to a local manufacturing company and use this opportunity to collect information.  Students will see how parts are manufactured from start to finish.  Students will inquire on the cost of running a manufacturing shop such as hourly rate for the shop and hourly rate for employees.  This field trip should help students become familiar with the manufacturing world as well as gain knowledge to guide them with the project. Students will be responsible for asking questions and taking notes based on specific topic areas.

	Initiating Inquiry: 

Anticipated Student Need to Knows
	What stools are on the market now?

What materials are needed?

How much do materials cost?

What do mechanics prefer?

	Methods of Inquiry

(how will students collect data to inform their inquiry)
	Survey/Questionnaire:
	
	Observation: Auto Tech Students
	X
	Panel Discussion:
	

	
	Interview: Auto Mechanics 
	X
	Experiment:
	X
	Other:
	

	
	Research: Market/Cost
	X
	Examination:
	
	Other:
	

	
	
	
	
	
	
	

	


	PBL Design Form

	Making Products Public
(include who will be the public audience and how the products will be made public)
	Students will present in a team-led conference format to advisory board members the features of the stool they designed, the operational procedures they used to construct the stool, and their analysis for manufacturing the stool while making a profit.



	Voice & Choice Options

(how individual and team will exercise their voice through choice)
	Topic:  Design of Stool
	X
	Time: Teams will choose deadlines and conferences
	

	
	Task(s): Students will work as a team to generate a Cutlist and a master production schedule
	
	Team: Students will rotate the role of leader and responsibilities
	X

	
	Other:
	

	Reflection Methods

(how individual, team, and/or whole class will reflect during/at end of project)
	Journal/Learning Log: Students will keep a learning log to reflect on their learning and collect information from their experience.
	X
	Focus Group: Students from AM/PM Auto Tech classes will use the stools on a rotating basis and provide feedback based on specific criteria. After feedback has been collected, student teams will analyze and think about how they might take their current design to the next level in order to produce a quality stool. This analysis might include revising the process in order to be more cost effective with labor. This information will be used in the final team-led conference.
	

	
	Whole-Class Discussion: 
	
	Fishbowl Discussion
	X

	
	Team-Led Conference w/Instructor
	X
	Other:
	

	Resources Needed
	On-site people, facilities:  Dave Perkins, Auto Tech Instructor, and his students

	
	Equipment: Computers and shop equipment

	
	Materials: 1 ¼ steel tubing, 2 ½ x ¼ flats,  and .050 aluminum sheets

	
	Community Resources: Advisory Board Members

	


	PBL: Student Learning Guide

	Final Product(s) 


	Learning Outcomes/Targets

knowledge, understanding & success skills needed by students to successfully complete products
	Checkpoints/Formative Assessments

check for learning and ensure 
students are on track
	Instructional Strategies for All Learners

provided by teacher, other staff, experts; includes scaffolds, materials, lessons aligned to learning outcomes and formative assessments

	Individual

Production Analysis Report

Critical Thinking/ Problem Solving
	ELA-LITERACY.RST.11-12.7
I can integrate multiple sources of information presented in diverse formats and media based on my research of mechanic’s stools on the market, which includes—design and cost).
ELA-LITERACY WHST.11-12.2

I can write a production analysis report, which includes:

· Procedures used to manufacture the stool

· A comparison of features and costs to other stools in the market

· A reflection for modifications of the stool and procedures based on data collected from the focus group
	· Collect research graphic organizer/provide feedback

· Collect a draft; provide feedback for improvement (using rubric)
· Peer Review/Editing (using rubric)

· Conference with students who need the extra support (using rubric)
	· Go over the rubric for evaluating the report with students 

· Create criteria sheet to guide the research and to collect information 

· Discuss procedures to write the report

· Provide a model report for students to use when writing their own 

· Provide time each week for students work in the computer lab 

· Provide time for students to add their new skills using evidence from the PBL experience to their resumes

	Other

Success Skills
	Collaboration
· I can  help my team solve problems and manage

· conflicts

· I can discuss clearly ideas

· I can ask probing and clarifying questions,

· I can respond thoughtfully to new information and

· perspectives 

· I can give useful feedback (specific, feasible,

· supportive) to others so they can improve their work

· I can help others do their work if needed
	· Self- and Peer-assessment using collaboration rubric
· 3-2-1 Summarizer for Reflection

· Teacher Observation


	· Discuss whole class what it means to be collaborative using rubric

· Create an anchor chart with students outlining norms and sentence stems

· Provide time for students to add their collaboration skills using evidence from the PBL experience to their resumes

	
	Self-Management
· I can come to class prepared and ready to work.

· I can complete tasks on time without reminders

· I can use feedback to improve my work
	· Self- and Peer-assessment using self-management rubric

· 3-2-1 Summarizer for Reflection
· Teacher Observation
	· Discuss whole class what it means to be manage self using rubric
· Provide time for students to add their self-management skills using evidence from the PBL experience to their resumes

	
	


	PBL: Student Learning Guide

	Final Product(s) 


	Learning Outcomes/Targets

knowledge, understanding & success skills needed by 
students to successfully complete products
	Checkpoints/
Formative Assessments

check for learning 
	Instructional Strategies for All Learners

provided by teacher, other staff, experts; includes scaffolds, materials, lessons aligned to learning outcomes and formative assessments

	Design and Manufacture a Mechanic’s Stool
Critical Thinking/ Problem Solving

	ELA-LITERACY.RST.11-12.3
I can follow precisely a complex multistep procedure when taking measurements, or performing technical tasks such as requiring milling, drilling, turning, and grinding at required speeds and feeds.

ELA-LITERACY.RST.11-12.4
I can read and interpret the meaning of symbols, key terms, and other domain-specific words on a blueprint.
Process Planning Performance Standard: 

I can create a process plan requiring milling and drilling, verbal instructions, and appropriate references, formulate a set of strategies to manufacture a mechanic’s stool.
	· Learning Log

· Instructor Observations with Performance Checklist

· Peer Assessment (Teams will switch process plans for critique)

· Submit a draft of the blueprint for feedback
	· Provide feedback for improvement using Performance Observations

· Provide examples of process plans

· Lesson: Blueprint Design, Reading, and Interpretation

· How can you use your research to design a blueprint?

· Allow time for students to observe Auto Tech students using mechanic’s stools in class 
· During field trip, students will interview an Auto Mechanic around stool preferences and make observations of how they are used in the workplace and collect information about production processes and costs

	Skill-Based Observations and Performance Checks
	Milling Machine Operation Performance Standard: 

· I can produce a mechanic’s stool given raw material, a process plan, and blueprint specifications using appropriate trade techniques and speeds and feeds.

· I can safely use hand, precision, and cutting tools to produce a product.

· I can safely use vertical milling machine and its accessories.

· I can square up from its raw state, have at least one milled slot, require the location of at least two drilled and reamed holes within +/- .005 inch and have three steps controlled by tolerances of +/-.005 inch.

Part Inspection Performance Standard: 
· I can identify and select the required measuring instruments and conduct the required inspection procedure(s). 

· I can complete required written inspection report and make a decision to accept or reject component parts. 

· I can provide brief verbal explanation of inspection procedures, results, and decisions.

Manual Operations (Layout) Performance Standard: 
· I can layout hole locations, radii, and surfaces matching blueprint specifications.
	· 3-2-1 Summarizer

· Learning Log

· Instructor Observations with Performance Checklist
· Quizzes
· Collect Process Sheets and Cutlists

· Team Conferences

	· Instructor Demonstrations

· Provide feedback for improvement using Performance Observations

· Review of safety using machinery—Fishbowl Discussion

· Provide examples of process plans
· Assist students in timing the process
· Student teams will share learning in a Fishbowl Discussion

	
	


OCM BOCES
Adapted from BUCK INSTITUTE FOR EDUCATION


