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The Marshmallow Challenge 

 The task is simple: in eighteen minutes, teams must build 

the tallest free-standing structure out of  20 sticks of  

spaghetti, one yard of  tape, one yard of  string, and one 

marshmallow. The marshmallow needs to be on top. 



Engineering Practices 
Promotes critical thinking and creativity, and teaches students not to be afraid of  

taking intellectual risks.  

 

The 8 practices of  Science and Engineering:  

1. Asking questions (for science) and defining problems (for 
engineering)  

2. Developing and using models  

3. Planning and carrying out investigations  

4. Analyzing and interpreting data  

5. Using mathematics and computational thinking  

6. Constructing explanations (for science) and designing solutions 
(for engineering)  

7. Engaging in argument from evidence  

8. Obtaining, evaluating, and communicating information  



Students take the “Challenge” 



Student Evaluations 



Classroom to Home! 



What are the NGSS and who developed them? 

 Next Generation Science Standards as an effective and research-

based way to transform science education, to prepare all students 

for college and career readiness, and to foster a new generation 

of  evidence-based consumers of  science. 

 A group of  26 lead states, with a writing team of  41 experts in 

science education, developed the NGSS through a broad 

collaborative process that included many teachers and 

stakeholders in science and science education. Achieve Inc., 

AAAS, the National Research Council (NRC), and the National 

Science Teachers Association (NSTA) partnered to support this 

effort. 



Conceptual shifts 

 

  K-12 Science Education Should Reflect the Interconnected 

Nature of  Science as it is Practiced and Experienced in the 

Real World.  

 The Next Generation Science Standards are student 

performance expectations – NOT “curriculum”.  

 The Science Concepts in the NGSS Build Coherently from 

K–12.  



Goal of  the standards 

 The new standards weave together three dimensions: 

 -Disciplinary core ideas; 

 -Science and engineering practices 

 -Cross-cutting concepts 

 Performance expectations will ask students to take action 

and show their learning, such as plan and conduct an 

investigation, analyze and interpret data and devise models. 

 



 
 
 
 
 

What is the difference between the Common Core State 
Standards for Literacy in Science and the NGSS? 

 The Common Core State Standards (CCSS) for Literacy 

were written to help students meet the particular challenges 

of  reading, writing, speaking, listening, and language in their 

respective fields—in this case, science. The literacy 

standards do not replace science standards-they supplement 

them. The NGSS lay out the disciplinary core ideas, science 

and engineering practices, and crosscutting concepts that 

students should master in preparation for college and 

careers. 



Common Core & NGSS Relationship 



 

 

 

Adoption Update! 

 

 States That Have Officially 
Adopted NGSS 

 Rhode Island 

 Kentucky 

 Kansas 

 Maryland 

 Vermont 

 California 

 Delaware 

 Washington 

 District of  Columbia 

 Nevada 

 Oregon 

 Illinois 

 (last updated April 9, 2014) 

 



New York State Adoption 

 Currently reviewing surveys analyzing the NGSS 

 1 of  2 decisions 

 NGSS 

 Re-write a new set of  NY specific science standards 

 Adoption is on hold 

 Based on all indications – NGSS will be chosen 

 Once adopted will be rolled out over 4 or 5 years 

 Avoid the pitfalls of  CCS adoption 



K-5 and the Shift to NGSS 

 Reflect how science is done in the real world – how 

scientists acquire it, how engineers apply it and how it is 

connected through crosscutting concepts 

 The core ideas are limited in number, but form a coherent 

progression of  knowledge leading to a more complexity of  

student understanding by the end of  high school. 

 K-2 is where it all begins. 





Snapshot of  Standards Progression in Elementary 

 http://www.youtube.com/watch?v=auSo1MyWf8g 

 Lesson for 2nd graders 

 First hand observations using media 

 Students observe plant and animal diversity in habitats – Core Idea 
Biodiversity and Humans - There are many different kinds of  
living things in any area, and they exist in different places on land 
and in water (2LS 4.1) 

 Progression from Kindergarten - Core Idea Biogeology- Plants and 
animals can change their environment.(K-ESS2-2) 

 Progression to 4th Grade - Core Idea Structure and Function- Plants 
and animals have both internal and external structures that serve 
various functions in growth, survival, behavior, and 
reproduction.(4-LS1-1) 

 

 

http://www.youtube.com/watch?v=auSo1MyWf8g


Partner with an Expert and Use What We’ve Got! 



Bio monitoring Exploration  



Key to Aquatic Invertebrate 



Modify Current Curriculum to Meet NGSS  



Middle School Science 

 Currently uses a spiral curriculum  

 Certain topics are covered over multiple years 

 Based on upcoming NGSS standards a few topics are 

missing 

 A redistribution of  topics will occur beginning next year to 

properly align the middle school curriculum 



 



  



Middle School Science 

 Reworking of  labs to blend skills and engineering practice 

labs with content 

 Claim - Evidence – Reasoning Technique 

 A hallmark of  NGSS is already being used by the 6th, 7th and 8th grade 

 The use of  staff  development next year will be ideal for- 

 Providing time to examine our current labs alignment to NGSS 

 Incorporating new NGSS based labs 

 Examine the growing pool of  resources associated with content that 

aligns with NGSS 





High School Science 

 Teacher schedule 3 Lab Classes and 1 or 2 Electives 

 12-14 electives per year 

 New Electives 

 Materials and Nanotechnology 

 Engineering 

 Mythbusters 

 70% of  2013-2014 Seniors have taken an AP class 

 41% of  AP exams taken by Hastings students are Science 

AP exams 

 Biology, Chemistry, Physics, Environmental Science 



High School Science 

 Common Core and High School Science 

 Close Reading Techniques 

 Graphical Analysis 

 Common Lab Report 

 NGSS and High School Science 

 Problem Solving and Analysis 

 NGSS Engineering 

 The dilemma of  NGSS, the Regents and breadth versus depth 

 Redesign Labs 

 Work towards full fledged adoption 



The Future 

 WeatherBug 

 21st technology in the Laboratory 

 Probeware 

 Expanding the Research Program 

 Computer Science 

 



Questions? 

 



Sample NGSS Standards Page 

30 

Inside the 
NGSS Box 

What is Assessed 
A collection of several 

performance expectations 
describing what students 

should be able to do to master 
this standard. 

Foundation Box 
The practices, core disciplinary 

ideas, and crosscutting 
concepts from A Framework  

for K–12 Science Education  
that were used to form the 
performance expectations. 

Connection Box 
Other standards in the Next 

Generation Science Standards 
or in the Common Core State 

Standards that are related 
 to this standard.  

Performance Expectations 
A statement that combines practices, core ideas, 
and crosscutting concepts together to describe 
how students can show what they have learned.  

Title and Code 
The titles of standard pages are not necessarily unique and may be 
reused at several different grade levels. The code, however, is a 
unique identifier for each set based on the grade level, content 
area, and topic it addresses. 

Scientific and Engineering Practices 
Activities that scientists and engineers engage in 
to either understand the world or solve a 
problem. 

Disciplinary Core Ideas 
Concepts in science and engineering that have 
broad importance within and across disciplines 
as well as relevance to people’s lives.  

Crosscutting Concepts 
Ideas, such as  Patterns and Cause and Effect, 
which are not specific to any one discipline but 
cut across them all.  

Codes for Performance Expectations 
Codes designate the relevant performance expectation for an item in the 
foundation box and connection box. In the connections to common core, italics 
indicate a potential connection rather than a required prerequisite connection. 

Assessment Boundary 
A statement that provides guidance about the 
scope of the performance expectation at a 
particular grade level.  

Clarification Statement 
A statement that supplies examples or additional 
clarification to the performance expectation.  

Connections to Engineering, Technology, 
and Applications of Science 
These connections are drawn from the disciplinary 
core ideas for engineering, technology, and 
applications of science in the Framework. 

Connections to Nature of Science 
Connections are listed in either the practices or 
the crosscutting connections section of the 
foundation box.  

Engineering Connection (*) 

An asterisk indicates an engineering connection 
in the practice, core idea, or crosscutting concept 
that supports the performance expectation.  

Based on the 
January 2013 
Draft of NGSS 

www.nsta.org/ngss



Assessment Contrast 

The major movement of  the plates and 

description of  the plate boundaries of  

the Earth are: 

 

A. Draw a model of  volcano 

formation at a hot spot using 

arrows to show movement in the 

model. Be sure to label all parts 

of  your model. 

a. Convergent 

b. Divergent 

c. Transform 

d. All of  the above 

B. Use your model to explain what 

happens with the plate and what 

happens at the hot spot when a 

volcano forms. 

C. Draw a model to show the side 

view (cross-section) of  volcano 

formation near a plate boundary 

(at a subduction zone or 

divergent boundary). Be sure to 

label all parts of  your model. 

D. Use your model to explain what 

happens when a volcano forms 

near a plate boundary. 
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