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Our Present Crisis

“Left-brain” 

discipline-based, 

learning is 

valued… right 

brain approaches 

are undervalued.

What’s missing?   ‘depth of 

understanding [is] constrained 

by didactic and lecture-based 

teaching’. Paul 1995



Our Present Challenge

Digital 
Technology 
Promotes 
Collaboration

It Invites Innovative Learners to 

Co-create Meaning in a World of 

Constant Change. 



Skills and Abilities of  

Successful Learner’s in the 21st Century

Ken Robinson: 

Bring on the 

Learning Revolution

http://www.youtube.com/watch?v=r9LelXa3U_I


After interviewing hundreds of  CEOS in business, non-profits and educational institutions 

Tony Wagner of  Harvard University identified the top seven survival skills needed for 

the 21st century in his book The Global Achievement Gap.

1. Critical Thinking and Problem Solving
"The idea that a company's senior leaders have all the answers and can solve problems 

by themselves has gone completely by the wayside...The person who's close to the work 

has to have strong analytic skills.  You have to be rigorous: test your assumptions, don't 

take things at face value, don't go in with preconceived ideas that you're trying to prove." 

- Ellen Kumata, consultant to Fortune 200 companies

7 Survival Skills For The 21st

Century



2. Collaboration Across Networks and Leading by 
Influence

"The biggest problem we have in the company as a whole is 

finding people capable of exerting leadership across the 

board...Our mantra is that you lead by influence, rather than 

authority." - Mark Chandler, Senior Vice President and General 

Counsel at Cisco

3. Agility and Adaptability
"I've been here four years, and we've done fundamental 

reorganization every year because of changes in the business...I 

can guarantee the job I hire someone to do will change or may not 

exist in the future, so this is why adaptability and learning skills 

are more important than technical skills." - Clay Parker, President 

of Chemical Management Division of BOC Edwards

7 Survival Skills For The 21st Century



6. Accessing and Analyzing Information
"There is so much information available that it is almost too much, 

and if people aren't prepared to process the information 

effectively, it almost freezes them in their steps." - Mike Summers, 

Vice President for Global Talent Management at Dell

7. Curiosity and Imagination
"Our old idea is that work is defined by employers and that 

employees have to do whatever the employer wants...but actually, 

you would like him to come up with an interpretation that you like-

he's adding something personal-a creative element." -Michael Jung, 

Senior Consultant at McKinsey and Company

7 Survival Skills For 

The 21st Century



What Will Future Jobs Look Like? Say Goodbye to Career planning

Fostering a Growth Mindset Prepares 

Learners for 

“Career and College” Readiness: 

Success in the 21st Century.

In The Finland Phenomenon filmmaker, Bob Compton, follows Dr. 

Tony Wagner to illustrate the extraordinary effort the Finnish school 

system has placed in its vocational track. Fully 40% of  Finnish students 

forego the academic track to learn a follows Tony Wagner through 

Finland's extraordinary school system. The film illustrates why our 

recent approach to education reform is so wrong-headed. skill in their 

high school years..

Don’t Just Follow Your Passion

https://www.youtube.com/watch?v=cXQrbxD9_Ng
https://www.youtube.com/watch?v=JJsuWB3LQ_o
https://www.youtube.com/watch?v=sgbzbdxTm4E


Our Present Challenge

We must learn 
just as we 
sense the 
world.

Thus... 

Learning  must also be transformed

The digital age 

transformed 

our interactions. 



A New Skills Approach

Daniel Pink’s  A 

Whole New 

Mind, offers 

skills for 

survival in 21st

century life

He suggests fostering a new set of  

creative and empathic “right-brain” 

skills.... to augment the 

“left-brain”analytical and logical skills



A New Paradigmatic 

Approach to Learning

Fostering meaning 
reflects progressive 
educational values  
and constructivist 
pedagogy 

Authentic Learning is experiencing an 

integration of science, the arts & 

humanities as sources of creative expression.



Issues in Motivating Science 

Students

Becoming aware of learning and thinking as 

relevant & experiential processes 



Issues in Motivating Learners

Accepting learning & 

thinking as the 

creating of 

understanding 

through participatory 

processes in science.



Issues in Motivating Science 

Learners

Effective thinking 

necessitates understanding 

creativity and process 

thinking as basic to the 

learning process.



A New Model ?

Framework 

for 

Integrated 

Learning

A new Learning Paradigm has 

transformed our framework for taking a 

more meaningful approach to learning



A Constructivist Approach to 

Learning



Traditional Versus Constructivist 

Approach



A Constructivist Approach to 

Learning
• Learners construct their own understanding & 

knowledge of the world through experiencing

things and reflecting on those experiences.

• Learning is an active, contextualized process of 

constructing knowledge rather than acquiring it.

• Information must be metnally acted on, 

manipulated , &transformed by learners in order 

to have meaning.



Situated Learning

Viewing learning 

as a meaning-

making  process 

co-created 

within authentic 

contexts



Situated Learning



Situated Learning



The Learning Cycle



College and Career Readiness: Science

Be able to apply the three Dimensions of a Framework 

For K-12 Science Education in your classroom.

Understand the structure and content of the 

Science Standards



Science Performance Level 

Descriptors: Performance 
 Analyze scientific & technical arguments, evidence & 

test-based information

 Applying scientific processes & procedural concepts

 Reasoning quantitatively & interpreting data in scientific 

contexts

Handout: Science Performance Level Descriptors & Practices



Scientific Practices

1. Asking questions and defining problems

1. Developing and using models

1. Planning and carrying out investigations

1. Analyzing and interpreting data

1. Using mathematics and computational thinking

1. Constructing explanation and designing solutions



Science Practices

7. Engaging in argument from evidence

8. Obtaining, evaluating & communicating 
information

9. Reading & interpreting graphs, charts, & other 
data representations.

10.Measuring the center of a statistical dataset

11.Determining sample space and using probability 
models to interpret data

12.Understanading & applying the appropriate tools, 
techniques & units in scientific investigations



so

pretty

i never knew 

mars had a sun

A Case for Scientific Literacy



“To be scientifically literate is 

to empower yourself to 

know when someone else is 

full of bullsh#%.”

- Neil deGrasse Tyson

Becoming Scientifically Literate



 Building core ideas, scientific practices and crosscutting 

concepts across time will support learning and teach 

students how to think as a scientist

 Knowing when and how to seek and build knowledge

 Determining the problem

 Creating a hypothesis

 Designing and or conducting a controlled experiment

 Recording and analyzing data

 Summarizing the results in light of the hypothesis

Science as a 

Problem-Solving 

Approach



Science Process Thinking Skills



Science Process Thinking Skills



Science Process Thinking Skills



Science Process Thinking Skills



Science Process Thinking Skills



Science Process Thinking Skills



Science Process Thinking Skills



Science Process Thinking Skills



The Scientific Method



Understanding How Scientists Work 

Sooooooooo, what does this mean for 

the ol’………



Thinking Like A Scientist

Activity: Black Box



 Building core ideas, scientific practices and crosscutting 

concepts across time will support learning and teach 

students how to think as a scientist

 Knowing when and how to seek and build knowledge

 Determining the problem

 Creating a hypothesis

 Designing and or conducting a controlled experiment

 Recording and analyzing data

 Summarizing the results in light of the hypothesis

Science as a 

Problem-Solving 

Approach



Crosscutting Concepts in Science
1. Patterns

1. Cause & Effect

1. Scale, Proportion & Quantity

1. Systems & Systems Models

1. Energy & Matter

1. Structure & Function

1. Stability & Change



The Three Disciplinary Core 

Content Ideas
1. Physical Sciences[about 40% of Science test]

• Conservation, transformation & flow of energy

• Work, motion & forces

• Chemical properties & reactions related to

living things



The Three Disciplinary Core 

Content Ideas

2.  Life Sciences [about 40% of Science test]

• Human body & health

• Relationship between life function & 

energy 

• Energy flows in ecosystems

• Structure & function of living things

• Molecular basis for heredity

• Evolution



The Three Disciplinary Core 

Content Ideas

3. Earth & Space Science

• Interactions between Earth’s systems and living 

things

• Earth & its system components & interactions

• Structures & organization of the Universe


