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Career, Technical, & Agricultural Education




PATHWAY:  
Manufacturing 

COURSE:  

Production Enterprises 

UNIT 4B: 

Preproduction: Production Engineering  
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Introduction
Annotation:   
Students will produce a production plan for the product they designed in unit 4A.  


Grade(s): 
	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  

4 – 50 minutes periods

Author:  

Christie Schmitt

Additional Author(s): 

Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
Focus Standards

GPS Focus Standards:

ENGR-PE-4. Students will conduct pre-production market research, product design, and product development. 

ENGR-PE-5. Students will design a production system. 

ENGR-STEM-1. Students will recognize the systems, components, and processes of a technological system. 

ENGR-STEM-2. Students will identify the impact of engineering and technology within global, economic, environmental, and societal contexts. 

ENGR-STEM-3. Students will design technological problem solutions using scientific investigation, analysis and interpretation of data, innovation, invention, and fabrication while considering economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability constraints. 

ENGR-STEM-4. Students will apply principles of science, technology, engineering, mathematics, interpersonal communication, and teamwork to the solution of technological problems. 

ENGR-STEM-5. Students will select and demonstrate techniques, skills, tools, and understanding related to energy and power, bio-related, communication, transportation, manufacturing, and construction technologies. 

ENGR-STEM-6. Students will enhance reading by developing vocabulary and comprehension skills associated with text materials, problem descriptions, and laboratory activities associated with engineering and technology education. 

ENGR-STEM-7. Students will develop leadership and interpersonal problem-solving skills through participation in co-curricular activities associated with the Technology Student Association. 

GPS Academic Standards:

MM1P1. Students will solve problems (using appropriate technologies). 

MM1P4. Students will make connections among mathematical ideas and other disciplines. 

MM1P5. Students will represent mathematics in multiple ways. 

MM3P1. Students will solve problems (using appropriate technology). 

MM3P2. Students will reason and evaluate mathematical arguments. 

MM3P3. Students will communicate mathematically. 

MM3P4. Students will make connections among mathematical ideas and to other disciplines. 

MM3P5. Students will represent mathematics in multiple ways. 

SCSh1. Students will evaluate the importance of curiosity, honesty, openness, and skepticism in science. 

SCSh3. Students will identify and investigate problems scientifically. 

SCSh4. Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 

SCSh5. Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanations. 

SCSh6. Students will communicate scientific investigations and information clearly. 

SCSh7. Students analyze how scientific knowledge is developed. 

SCSh8. Students will understand important features of the process of scientific inquiry. 

ELA11LSV1. The student participates in student-to-teacher, student-to-student, and group verbal interactions. 

ELAALRC2. The student participates in discussions related to curricular learning in all subject areas. 

ELAALRC3. The student acquires new vocabulary in each content area and uses it correctly. 

ELAALRC4. The student establishes a context for information acquired by reading across subject areas. 

National / Local Standards / Industry / ISTE:

National Science Standard 
· E. Science as Technology

National Standards for Technological Literacy - ITEA
· Students will develop an understanding of the characteristics and scope of technology. (Standard 1)
· Students will develop an understanding of the core concepts of technology. (Standard 2)

· Students will develop an understanding of the attributes of design. (Standard 8)
National Math Standards (NCTM)

· 1. Numbers and operations

· 2. Algebra

· 3. Geometry

· 4. Measurement

· 5. Data Analysis & Probability

· 6. Problem Solving

· 8. Communication

· 9. Connections

· 10. Representation

National Engineering Standards (ABET)

· A. An ability to apply knowledge of mathematics, science and engineering 

· B. An ability to design and conduct experiments, as well as to interpret data 

· C. An ability to design a system, component, or component to meet desired needs

· D. An ability to function on multidisciplinary teams 

· E. An ability to identify, formulate and solve engineering problems 

· F. An understanding of professional and ethical responsibility 

· G. An ability to communicate effectively 

· H. The broad education necessary to understand the impact of engineering in global and social contexts

· K. An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


Understandings & Goals

Enduring Understandings: 
· Students will understand production planning is a key ingredient to the production process.  
· Students will understand production engineering.

· Students will understand the key elements to production engineering.

Essential Questions: 
· What steps must be completed in the production design of the production process?
· What are the key elements to production engineering?

· Who are the important players in production engineering?
Knowledge from this Unit:  
· Students will know the importance of teamwork.

· Students will know how to plan a production design.
Skills from this Unit:  
· The students will learn to work as a team. 

· The students will use the internet as a tool to find information.  

· The students will use PowerPoint as a presentation tool.  

· The students will practice public speaking.  

· The students will apply previous knowledge to design a product

Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	X
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment(s) Title: 
· Production Engineering Project Outline
Assessment(s) Description/Directions:

· A rubric is attached to the outline for the project for grading purposes.
Attachments for Assessment(s): 
· Production Engineering Project Outline 

Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction:

· Discuss the GPS standards being covered for the unit and the unit plan.

· Begin with the Unit 4B: Preproduction – Production Engineering PowerPoint 
· The PowerPoint will walk students through the project.  You may choose to show some examples of each of the steps as you have groups complete the projects. 

· Students should be given the project outline to follow through.   

· Students should continue to use the product they designed from unit 4A.
· Students present PowerPoint presentations to the class.  

Attachments for Learning Experiences: 
· Production Engineering Project Outline 
· Unit 4B Preproduction: Production Engineering PPT

· Flow Process Chart

Notes & Reflections: 

Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: Please list.

Unit Resources 
Web Resources:

Attachment(s): 
Materials & Equipment: 
· Computers with Multimedia software

· Internet

· Projector

· Scanner or digital camera to take pictures of sketches for the student PowerPoint’s 

What 21st Century Technology was used in this unit:

Top of Form

	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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