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EDL 657 Engineering and Technology Design (ETD) and Project Based Learning (PBL) for Secondary Teachers - Syllabus
Spring 2019
CRN # 50434
3 creditsImmaculata University, a Catholic academic community, founded and sponsored by the Sisters, Servants of the Immaculate Heart of Mary, is committed to scholarship, formation of the whole person for leadership and service, and empowerment of all to seek truth, promote justice, and engage in dialogue between faith and culture.


	Instructor
	Christine Cocozza EdD
	Phone
	(610)246-8474

	Office
	NA
	E-mail
	ccocozza@mail.immaculata.edu
ccocozza@methacton.org

	Office Hours
	By Appointment
	Location
	Marple Newtown School District
40 Media Line Road 
Newtown Square, PA


Course Meeting Days:  Wednesdays 3/20 to 5/1 with the class on 4/17 being online. 
Course Meeting Times: 5:00-9:00 PM
Online Instructional Hours (if applicable): 
Course Description: This course will prepare middle and high school teachers to support secondary students in the implementation of the engineering design process.  Teachers will gain the knowledge and skills necessary to develop effective and creative lessons using ETD and PBL to analyze and solve real world problems and develop innovative solutions. Participants will implement the engineering design process outlined in NASA’s “Beginning Engineering, Science and Technology (BEST)”, Summer of Innovation Curriculum, and other current STEM resources.  Using these approaches, participants will learn how to design STEM units, introduce STEM careers and tie STEM education to other disciplines such as social studies, art, health and movement.  Teachers will incorporate science and math content to include the use of appropriate tools, numerical problem solving and technology.  


Education- Program Outcomes: 
1. Knowledge of standards, design processes, and the important role of STEM in workforce preparation.
2. Implementation of best practices in integrative STEM education. 
3. Assessment of Integrative STEM learning in the classroom. 
4. Application of STEM skills and the ability to demonstrate them. 
Course Outcomes, Assessments, and Grading:
	Outcome #
	Course Outcome
	Assessment


	1
	Use the design process and a variety of resources (education technology, information materials, tools, machines) to safely and efficiently develop solutions to problems that require integration of concepts and skills from multiple disciplines, including science, technology, engineering, math, language arts, social studies, arts and/or physical education. 
	Blog Reflection; Final Project

	2
	Represent real world phenomena through a variety of scientific, mathematical, technological, or engineering models. 
	Blog Reflection ; Participation; Final Project

	3
	Use mathematical and scientific formulas, principles, reasoning and precise language to predict outcomes and solve technological and engineering practices. 
	Participation; Final Project

	4
	Engage students in the purposeful use of instructional technologies to increase access and extend their abilities to understand, transfer and adapt STEM knowledge, skills and dispositions.  
	Blog Reflection ; Participation

	5
	Select, modify and develop learning activities that support higher order thinking and creative problem solving which foster and understanding of the interconnectedness of science, technology, engineering and mathematics.  
	Blog Reflection ; Participation; Peer Review; Final Project

	6
	Apply practices that integrate STEM disciplines through the design and implementation of multiple, integrated, developmentally appropriate learning. 
	Peer Review; Final Project

	7
	Establish and maintain a physically and emotionally safe learning environment that encourages and supports innovation, design thinking and intellectual risk taking. 
	Participation; Blog Reflection 

	8
	Use diverse and authentic assessment strategies to monitor and adjust instruction across STEM disciplines and grade levels. 
	Participation; Final Project

	9
	Elicit students’ conceptions, reasoning and understanding through multiple forms of meaningful assessments including formative/summative and individual/group.  
	Participation ; Final Project

	10
	Enable students to use strategies for self-assessment to build their capacity to monitor their own learning.  
	Participation; Final Project






Required Text(s):
STEM Lesson Guideposts: Creating STEM Lessons for Your Curriculum
Vasquez, Comer and Villegas
ISBN 978-0-325-08776-4

Course Resources:
Suggested Journals for Class Research:
Interdisciplinary Journal of Problem Based Learning 
International Journal for STEM Education  
Journal of Technology Educator
Journal of Science Teacher Education 
Science Educator
Science and Children 
Technology and Engineering Teacher

Suggested Websites for Class Research

The Power of Problem Solving and the Development of a Growth Mindset
· Does your classroom cultivate student resilience? (2015)  https://www.edutopia.org/blog/8-pathways-cultivate-student-resilience-marilyn-price-mitchell
· Critical thinking pathways (2014)  https://www.edutopia.org/blog/critical-thinking-pathways-todd-finley
· ISTE Here’s how you teach innovative thinking (2016) https://www.iste.org/explore/articleDetail?articleid=651
· Test your mindset: https://mindsetonline.com/testyourmindset/step1.php
· Carol Dwek Mindset: https://www.ted.com/talks/carol_dweck_the_power_of_believing_that_you_can_improve?utm_campaign=tedspread&utm_medium=referral&utm_source=tedcomshare
· Class Dojo Mindset Videos: https://ideas.classdojo.com/b/growth-mindset
· Class Dojo Perseverance Videos: https://ideas.classdojo.com/b/perseverance
· Angela Duckworth:  https://www.ted.com/talks/angela_lee_duckworth_grit_the_power_of_passion_and_perseverance?utm_campaign=tedspread&utm_medium=referral&utm_source=tedcomshare
· Test your grit: https://angeladuckworth.com/grit-scale/

The Engineering Process and Educator Resources
Edutopia https://www.edutopia.org/
Engineering http://www.egfi-k12.org/
50 Ipad Apps for STEM Education 
http://www.onlineuniversities.com/blog/2012/05/50-best-ipad-apps-for-stem-education/
International Technology and Engineering Education Association https://www/oteea/org
Literacy in the Sciences- Reading Rockets http://www.readingrockets.org/extras/stem_series
NASA   http://www.nasawavelength.org/
NASA for Educators https://www.nasa.gov/audience/foreducators/index.html
NASA BEST engineering   https://www.nasa.gov/audience/foreducators/best/index.html
National Geographic STEM Education http://www.nationalgeographic.org/education/stem-education/?ar_a=1
National Science Teachers Association https://nsta.org
Next Generation Science Standards http://www.nextgenscience.org/
Pennsylvania Standard Aligned Systemswww.pde.sas.org
PBS STEM education Resource Center   https://witf.pbslearningmedia.org/
Resources for STEM Education http://www.nsfresources.org/home.html
Rocket STEM https://www.rocketstem.org/
SixE Learning By Design Instructional Model  https://www.iteea.org/STEMCenter/6ELearningbyDeSIGN.aspx
Science Experiments http://www.kineticcity.com/
STEM Database http://changetheequation.org/stemworks
STEMfinity  https://www.stemfinity.com/Free-STEM-Education-Resources
Summer of Innovation- https://www.nasa.gov/offices/education/programs/national/summer/home/index.html

Course Grading/Evaluation:
A 4.0 scale will be used on all assignments.  The chart below provides the corresponding grade and percentages. 
Participation:  15% (Includes preparing for 1 “Jig-saw” activity, 2 Case Studies, and participation in group discussions and activities)
Blog Reflection (8 entries): 15% 
Peer Review:  10%
Final Project:  60%

Attendance requirements: The Attendance policy is available in the current College of Graduate Studies catalog.

Academic Integrity: The Ethical Conduct policy is available in the current College of Graduate Studies catalog.

Disability Statement: Students with a documented disability (learning, physical, psychological), who are requesting reasonable academic accommodation, must contact Disability Services at AcademicSuccess@Immaculata.edu .  The Learning Accommodations Policy is available in the current College of Graduate Studies catalog.

Course Schedule: 
	Day
	Topic/Essential Questions
	Assignments/Activities

	1
	· Introductions and Course Review
· Review: What is STEM and why is it important?
· How is the engineering design process different from the classic “scientific method” and how does this influence STEM instruction? 






	Classroom activities: 
1. Create a STEM word web (Reflection 1)
2. Lecture:  The engineering process
3. Experience:  Design a barge 
(Reflection 2)

For next time:
A- Case Study 1: Find a topic in the news that could be used for a basic for a STEM unit.  We will use the Jigsaw method to share these in class so bring a copy of your article to share with a partner B-Read Text Chapter 1: Beginning the Journey 
C- Create a blog and post your reflections.

	2
	· What skills (academic, social, behavioral) are needed for students to be optimally engaged in STEM activities? 
· What are the possible levels of STEM integration in the classroom?
· How can teachers use the engineering design process to encourage the development of grit and a growth mindset?


	Classroom activities: 
[bookmark: _GoBack]1-Share out:  - Case Study 1(Jigsaw)
2- STEM integration: lecture, class discussion and creation of a pros/cons and roadblocks map for implementation. 
3- Discussion:  Grit and the growth mindset- How does STEM apply?
4- Integration Levels Jigsaw
5- Go onto a job search web site and find three different STEM related jobs.  Discuss what skills these jobs are asking their workers to possess.  Did they come up in our skills lists?  Think of a way that you could integrate these skills in the classroom? (Reflection 3)

For next time:
A-Read Chapters 2: Planning the STEM Journey and 3: The W- Picking the Destination
B- Write (Reflection 3) in your blog.  
C- Continue work on unit plan

	3
	· What is the W.H.E.R.E model and how can I use it as a template to plan effective STEM lessons?
· How/Why do we teach “decision making” in STEM ? 





	Classroom activities:
1- Dissecting the history behind the W.H.E.R.E method and the W.H.E.R.E. method itself: lecture and group discussion (Reflection 4)
2- Teaching the Decision Making Process: lecture and practice
3- Begin Unit Design: complete W for your chosen topic using available resources for inspiration. Try decision strategies to select the optimal topic. 

For next time:
A- Read Chapter 4 The H and E-Planning and Evaluating the Route
B- Write in your blog.   “You have explored the different levels of STEM integration, what level of integration will you begin with?  Why?”  (Reflection 4) 
C- Continue work on unit plan

	4
	· What evidence of learning can be used to measure the success of a STEM lesson?
· What are “personalized” learning strategies and how can they be applied to STEM learning? 
	Classroom activities:
1- Driving Question review
2- Teaching essential STEM skills 
3- Evaluating your student’s progress 
4- Providing students with meaningful feedback 
5- Sharing student work with a larger audience 
Project Time: 
6- Peer review of skeleton plan
7- Identifying EDP Roadblocks and Identifying appropriate scaffolding strategies (Reflection5)

For next time:
A-Read Chapters 5- The R and E- Keeping the Trip Interesting and 6: Changing Drivers
B-Case Study 2: Tech for Communicating student results due Week 6 4/24
C- Use the lesson plan template that is shared with you or design one of your own to work towards finalizing your Unit Plan.  A complete draft is due by Week 6 4/24. 
D-Complete and share (Reflection5) on your blog.
E-Complete and share(Reflection6) on your blog.

	5
	CLASS IS ONLINE NO FACE TO FACE MEETING!

· Go to www.parachutingbeaver.com to find all the documents for this week’s assignments. 
· How can you leverage existing STEM lessons as templates to create a skeleton outline for your unit? 
· Look over the STEM template that I have designed and use it if it a good match for the level that you instruct. 

	Online activities: 
A- Students will review and apply samples of successful STEM lessons and unit plans to finalize a foundation topic and outline of possible activities for their unit.
B- Students will identify ways to use technology to hook students into STEM Lessons.  They will also use Word Clouds to make STEM readings more accessible to students’ at all academic levels.  

For next time:
A- Work on finishing your unit plan for peer review and possible submission on week 7. 
B- Work on and complete Case Study 2: Tech for Communicating student results 

	6
	· How can changing the focus of the unit impact the student experience and learning? 


	Classroom activities:
1-  Share/Discuss: Case Study 2: Tech for Communicating student results, (Reflection5), (Reflection6), Word cloud and meme.  
2- Discussion/Application to personal projects:  Changing the focus and cross curricular implementation (Reflection 7)
3- Project Time: If time allows students can collaborate on the Unit plan that is due next week. 

For next time:
A- Read Chapter 7: Now It’s Your Turn 
B- Prepare unit plan for peer review and submission

	7
	· How can I create my own template for new STEM lessons? 
· What are possible strategies in my building/district for the development of cross-curricular STEM activities, lessons and units?
	Classroom activities: 
1-Project Time:  conduct peer review and respond to peer review comments
2- Student Presentations 
3- Discussion: Road blocks for success- What are they and how to remove them? 
4- GLOW and GROW (Reflection 8) posted to your blog.  



Alternative Instructional Equivalencies (AIEs)
	Classroom Instruction 

	F2F Hours

	Total number of face to face (F2F) instructional hours scheduled
	24

	Activity
	AIE* Used for Activity 
	AIE Hours

	Online class activities
	Article Reflection
	4

	Case Study 1- Current Events as Topics for STEM Unit 
	 Case Study
	2

	Case Study 2- Best Practices for Sharing Student’s STEM work
	 Case Study
	2

	Blog Reflection Entries
8 Total 
	 Blog Reflection 
	8

	 Peer Review: Unit Plan
	Peer Review
	2

	 
	Total Instructional Hours  (F2F + AIE)
	42



*See “Alternative Instructional Equivalencies (AIEs) – IU Approved List April 2011” for approved AIEs.  Instructional hours equal 14 clock hours per credit of instruction, not counting final examinations.
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