
Soft Start Exercise
• On your table, you will find orange stickers. On 

the Likert scale, at the back of the room, place a 
sticker to identify your understanding of the NM 
STEM Ready! Science Standards

• Back at your table, on the colored notecard, 
explain:
– What are your expectations for this weekend’s 

professional learning?



TWO-DAY PROFESSIONAL LEARNING
FOR SPONSOR TEACHERS

NM Governor’s STEM Challenge and Showcase

9/14/2019



Welcome
• Introduce yourself to your teammates:

–One personal

–One professional 

–What are your expectations for this 
weekend’s professional learning?



Goals
• To experience and evaluate adult-level science 

learning that incorporates multiple dimensions of 
the New Mexico STEM Ready! Science Standards.

• To understand the criteria and expectations of the 
NM Governor’s STEM Challenge.

• To plan with colleagues and receive expert help 
around you team’s topic.



Dimensions of Science 
Education

• 1. SEP 6. Technology

• 2. DCI 7. Affective and Culture

• 3. CCC 8. College & Career

• 4. Math

• 5. ELA



Visual Vocabulary
1. Read your Content Notes (~5 mins)
2. Play Visual Vocabulary (~10 mins)
 Keep your cards image side up.
 Look at the image and guess what the text on 

the back will be about
 Share your guess and the rationale behind it
 Flip the card over and read the description
 Play for fun or give out points. 



Design Challenge



What do you notice?

Design Challenge 1

Develop a device that:
• Can cool six-12 ounce 

beverage to < 40 °F in 
under five minutes

• Is portable
• Able to cool 30 beverages
• Cost of building material 

is less than $30

Design Challenge 2

Design assistance for a 
Government Health 
Organization (GHO):
• GHO is working to 

combat mother-to-child 
HIV transmission

• HIV can be passed 
through breast milk

• Mothers insist on 
breastfeeding to avoid 
being labeled by disease

Presenter
Presentation Notes
In your small groups, take 1 minute to individually reflect on these two design challenges. Talk in small groups what do you notice? Similarities or differences?



What do you notice?

Design Challenge 1

Develop a device that:
• Can cool six-12 ounce 

beverage to < 40 °F in 
under five minutes

• Is portable
• Able to cool 30 beverages
• Cost of building material 

is less than $30

Design Challenge 2

Design assistance for a 
Nongovernmental 
Organization (NGO):
• NGO is working to 

combat mother-to-child 
HIV transmission

• HIV can be passed 
through breast milk

• Mothers insist on 
breastfeeding to avoid 
being labeled by disease

Well Structured Ill Structured

Presenter
Presentation Notes
Well Structured (Challenge 1) is Although several solutions exist, this problem is fairly well-structured because of the predefined constraints which restrict the problem space and the range of allowable solutions.Ill Structured (Design Challenge 2) the goals and constraints are not defined. Thesolution depends on psychological beliefs and personal opinions, making it less predictable



• Well Structured – often used to practice information 
covered in a specific lesson or in assessing specific 
skills that are not context-dependent (Jonassen, 
1997).

• Ill Structured – where multiple solutions and paths 
are possible, information might exist or may not be 
provided (Jonassen, 1997), and in which the learner 
must identify the goals, variables and strategies to 
solve them (Ertmer et al., 2009).

Nature of Design Challenges

Presenter
Presentation Notes
Context also plays an important role in specifying the nature of design problems. In formalclassrooms, it is important that problem solutions can be evaluated on stated criteria, because thatis a cultural expectation in classroom instruction. Such expectations are not relevant whenassessing everyday workplace problems.



Continuum of Design 
Challenges

Well Structured Ill Structured

Presenter
Presentation Notes
You can think of these as two ends of a continuum. Projects done in classrooms can fall anywhere in the continuum. 



• Series of studies by Kapur (2008, 2010)

• He presented groups of students with well-
structured problems and others with ill-
structured

• The students solving more complex and ill-
structured problems without assistance 
experienced frustration while other groups 
received teacher-directed facilitation

Research Behind Design 
Challenges

Presenter
Presentation Notes
He presented groups of students with well-structured problems and others with illstructuredproblems in mathematics and physics. The students solving more complex and illstructuredproblems without assistance experienced frustration while other groups receivedteacher-directed facilitation. Despite appearing to fail in their problem-solving efforts, theunsupported students solving the ill-structured problems significantly outperformed theircounterparts on both the well-structured and higher-order transfer problems. Although frustrating,it appears that the productive failure approach engaged deeper level learning and problemsolving in students.



• The unsupported students solving the ill-
structured problems significantly 
outperformed their counterparts on both the 
well-structured and higher-order transfer 
problems. 

• It appears that the productive failure 
approach engaged deeper level learning and 
problem solving in students.

Research Behind Design 
Challenges (cont.)

Presenter
Presentation Notes
He presented groups of students with well-structured problems and others with illstructuredproblems in mathematics and physics. The students solving more complex and illstructuredproblems without assistance experienced frustration while other groups receivedteacher-directed facilitation. Despite appearing to fail in their problem-solving efforts, theunsupported students solving the ill-structured problems significantly outperformed theircounterparts on both the well-structured and higher-order transfer problems. Although frustrating,it appears that the productive failure approach engaged deeper level learning and problemsolving in students.Clearly, motivation will play a significant role in student efforts to solve morecomplex and ill-structured problems. High school and college students have learned that mostproblems have correct answers, which becomes their exclusive goal preventing them fromapproaching ill-structured problems successfully. Our experiences in several studies in physicsand engineering suggest that the correct answer is much more important than understanding theproblem or transferring the skills required to solve it. Those expectations will need to be changedand the required efforts need to be scaffolded.



Teaching Design Challenge

• Engineering Design Process
–Helps students organize thoughts to 

improve decision making for the 
purpose of developing high quality 
solutions and/or products to problems.

Presenter
Presentation Notes
The process outlined is not a rigid set but guiding principles.



Teaching Design Challenge (cont.)

• Individually read through the article

• Be ready to share:
–What resonated with you from the 

reading?
–What are you still wondering about?



Thought Swap

• Make two lines; participants face each other.

• “High-Five” person across from you.

• Converse with your “high-five” buddy about 
the question

• Pause conversation when you hear the “tap 
of silence”.



1990s

1990s-2009

April 2013
Released for 

states’ adoption

2010-2011
National Research Council 

(NRC) develops Conceptual 
Framework

Previous national science 
education efforts

Step 1
Step 2

Development of the Next 
Generation Science Standards 

(NGSS)

Adapted from NSTA web seminar: Karen Ostlund and 
Stephen Pruitt, Introduction to the NGSS Second Public 
Draft, January 2013 

17

2003 New Mexico 
State Science 
Standards

Presenter
Presentation Notes
We will start with the development of the NGSS. This came about for two reasons. First, previous national science education efforts occurred over 15 years ago, which lead to the development of the National Science Education Standards (NSES) and the Benchmarks for Science Literacy. Second, was the recent movement by multiple states to adopt common math and language arts standards, which prompted a similar movement in science. Based upon extensive, evidence-based research from in the NSES and Benchmark for Science Literacy, alongside the large growing body of research done on how students learn science best and the implications for science instruction, lead to the development of the NRC Conceptual Framework. This framework was the first part of a two-part process to produce a next-generation set of science standards for voluntary adoption by states (NRC, 2011). The second step-developing a set of standards based on the conceptual framework-was a state led effort coordinated by Achieve Inc., a non-profit organization, and involved multiple opportunities for input from the states’ science educators, including teachers and the public. No federal funding was used to develop these standards. 



NM STEM Ready! Science 
Standards

Presenter
Presentation Notes
Just as a refresher of the NM STEM Ready! science standards as we get started.[PAUSE] I will pause to let you read the slide.The New Mexico STEM Ready! science standards are the Next Generation Science Standards, NGSS, in their entirety plus the New Mexico 6 specific standards. The New Mexico 6 specific standards are six additional standards we adopted as a state. They are standards that are specific to the state of New Mexico. 

http://webnew.ped.state.nm.us/bureaus/math-science/nm-stem-ready-science/nm-stem-ready-science-standards/


The 3 Dimensions of the NGSS

This symbol actually 
means something!

Adapted from NSTA

is a registered trademark of Achieve. Neither Achieve nor the lead states and partners that developed 
the Next Generation Science Standards was involved in the production of, and does not endorse, this 
product.*

*

Presenter
Presentation Notes
The NGSS in their entirety includes the Disciplinary Core Ideas (DCIs), the Science and Engineering Practices (SEPs), and the Cross Cutting Concepts (CCCs), and connections to the Common Core State Standards for Math and ELA.This is the structure of the NM STEM Ready! science standards. We will explore each component later on in this webinar. 



3-Dimensional Learning

Student Performance 
Expectation (PE)

Disciplinary
Core Ideas

(facts)

Science & 
Engineering 

Practices
(doing science)

Crosscutting 
Concepts

(connecting 
science)

Presenter
Presentation Notes
One of the innovations are the science and engineering practices, the practice of engaging the skill and knowledge of science/engineering coupled with the cross cutting concepts, which help link scientific knowledge across disciplines. As you see the rope bundle/tie together, the connection between the DCI, SEP and CCC come together to inform the student performance expectation.Krajcik et al., 2014 states “the PE do not specify how instruction should be developed nor do they serve as objectives for individual lessons. To support students in developing proficiency in the PE, the elements of the DCIs will need to be blended with various practices and cross cutting concepts.”



Mark up the following pages in your 
NGSS Volume 1 book:
• pg. xxii
• pg. 163
• pg. 293
• Location of your grade level/band

NGSS Volume 1

Presenter
Presentation Notes
[Give a few seconds to pause and let the participants read slide]Again, I will pause to let you read the slide. The Framework identifies seven Crosscutting Concepts that are meant to give students an organizational structure to understand the world and help students make sense of and connect Core Ideas across disciplines and grade bands. 



Mark up the following pages in your 
NGSS Volume 2 book:
• DCI progressions
• SEP progressions
• CCC progressions

NGSS Volume 2

Presenter
Presentation Notes
[Give a few seconds to pause and let the participants read slide]Again, I will pause to let you read the slide. The Framework identifies seven Crosscutting Concepts that are meant to give students an organizational structure to understand the world and help students make sense of and connect Core Ideas across disciplines and grade bands. 



• Continuing to Brainstorm with Standards
• Expert Roundtable
• Team Planning
• Supports for teams

Looking Forward to Tomorrow

Presenter
Presentation Notes
Student teams from NM high schools statewide will imagine, design, and develop a model to address a STEM question formulated by Los Alamos National Laboratory (LANL):  2019-20 CHALLENGE THEME: KEEPING THE WORLD SAFER USING TECHNOLOGY Schools accepting the Challenge will use the goal of answering the Challenge question as a co-curricular learning tool and case study in their everyday STEM class curricula Participating NM STEM industry employers will judge teams based on quality, and degree to which answers reflect skills required for careers with NM STEM businesses. 



• Please bus your tables
• Put table kits back in order
• On post-it notes

– Yellow: What went well?
– Blue: How can we improve the learning?

On your way out….

Presenter
Presentation Notes
Student teams from NM high schools statewide will imagine, design, and develop a model to address a STEM question formulated by Los Alamos National Laboratory (LANL):  2019-20 CHALLENGE THEME: KEEPING THE WORLD SAFER USING TECHNOLOGY Schools accepting the Challenge will use the goal of answering the Challenge question as a co-curricular learning tool and case study in their everyday STEM class curricula Participating NM STEM industry employers will judge teams based on quality, and degree to which answers reflect skills required for careers with NM STEM businesses. 
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