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Next Generation Science Standards
PART 1

Kinnelon K-12 Science
Transition Plan
Phase 1

The Need for Better Science Instruction for ALL Students
Reduction of US competitive economic edge
• Shrinking share of patents:
• Diminishing share of high-tech exports:

Lagging achievement of U.S. students
• 2012 PISA ranks the United States out of 65
OECD education systems as:
• 23rd in Science & 30th in Math
• In 2011, the United States ranked 23rd in
HSGR among OECD countries
• Over a 1/3 US 8th-graders scored below basic on the
2011 NAEP Science assessment
• ACT College Readiness in Science and Math:
• 54% of US high school graduates did not meet
the college readiness benchmark levels in math
• 69% of US High School graduates failed to meet
the readiness benchmark levels in science

Essential preparation for all careers in the modern
workforce
• Demands have shifted in favor of skilled jobs
requiring more education than the unskilled jobs
they replaced.
• Many of the fastest growing occupations are
those where science and mathematics play a
central role
Scientific and technological literacy for an educated
society
• Fewer than 1/3 college graduates can perform
tasks such as interpreting a data table about
blood pressure and physical activity

The Next Generation Science Standards (NGSS)
Why Now?
• 15 years
• Science has advanced
• Brain/learning research has advanced

Who wrote them?
•
•
•
•

The National Research Council (NRC),
The National Science Teachers Association
The American Association for the Advancement of Science
Achieve

Based on A Framework for K-12 Science
Education

How Current Science Ed Fails and How NGSS Differs
Current Stds/Science Instruction
• Facts based
• Mile wide and inch deep
• Marginal amounts of hands on
instruction or lab work
• Taught as distinct disciplines
• Earth, Life, Chemical and Physical

• “Inquiry Science” & Scientific Method
very recipe based
• Many NJ students graduate HS with
little or no science literacy
• Learning about science

NGSS/Science Instruction
• A body of knowledge; reoccurring
phenomena
• Deeper understanding of fewer
concepts
• Science education that is structured
to continually extend, refine, and
revise knowledge
• Students explain phenomena
• NGSS extends “inquiry” & scientific
method from an educated guess to a
set of varying processes
• Working with and in science

2009 NJCCCS Science
5.2 Physical Science: Physical science principles, including fundamental ideas about matter,
energy, and motion, are powerful conceptual tools for making sense of phenomena in physical,
living, and Earth systems science.
B. Changes in Matter: Substances can undergo physical or chemical changes to form new
substances. Each change involves energy.
5.2.4.B.1 Predict and explain what happens when a common substance, such as shortening or
candle wax, is heated to melting and then cooled to a solid.

C. Forms of Energy: Knowing the characteristics of familiar forms of energy, including potential
and kinetic energy, is useful in coming to the understanding that, for the most part, the natural
world can be explained and is predictable.
5.2.4.C.1 Compare various forms of energy as observed in everyday life and describe their

applications.
5.2.4.C.2 Compare the flow of heat through metals and nonmetals by taking and analyzing
measurements.
5.2.4.C.3 Draw and label diagrams showing several ways that energy can be transferred
from one place to another.
D. Energy Transfer & Conservation: The conservation of energy can be demonstrated by
keeping track of familiar forms of energy as they are transferred from one object to
another.
5.2.4.D.1 Repair an electric circuit by completing a closed loop that includes wires, a
battery (or batteries), and at least one other electrical component to produce observable
change.
E. Forces and Motion: It takes energy to change the motion of objects. The energy change
is understood in terms of forces.
5.2.4.E.1 Demonstrate through modeling that motion is a change in position over a period

of time.
5.2.4.E.2 Identify the force that starts something moving or changes its speed or direction

of motion.
5.2.4.E.3 Investigate and categorize materials based on their interaction with magnets.
5.2.4.E.4 Investigate, construct, and generalize rules for the effect that force of gravity has
on balls of different sizes and weights.

2014 NGSS
Core Idea PS3 Energy:How is energy transferred and conserved? Interactions of objects can be
explained and predicted using the concept of transfer of energy from one object or system of
objects to another. The total energy within a defined system changes only by the transfer of
energy into or out of the system.
4-PS3-1 Use evidence to construct an explanation relating the speed of an object to the energy of

that object.
4-PS3-2 Make observations to provide evidence that energy can be transferred from place to place

by sound, light, heat, and electric currents.
4-PS3-3 Ask questions and predict outcomes about the changes in energy that occur when objects

collide. Emphasis is on the change in the energy due to the change in speed, not on the forces, as
objects interact.
4-PS3-4 Apply scientific ideas to design, test, and refine a device that converts energy from one
form to another.* Examples could include electric circuits that convert electrical energy into
motion energy of a vehicle, light, or sound; and, a passive solar heater that converts light into
heat. Examples of constraints could include the materials, cost, or time to design the device.
4-ESS3-1 Obtain and combine information to describe that energy and fuels are derived from

natural resources and their uses affect the environment.
Examples of renewable energy resources could include wind, water behind dams, & sunlight;
nonrenewable energy resources are fossil fuels and fissile materials. Examples of environmental
effects could include loss of habitat due to dams, loss of habitat due to surface mining, and air
pollution from burning of fossil fuels.

NGSS Organization - 3 Dimensions

Practices – Dimension 1

• Describes behaviors that scientists and engineers engage in
• The NRC uses the term practices instead of a term like “skills”

• NRC’s intent is to better explain and extend what is meant by “inquiry” in
science and the range of cognitive, social, and physical practices that it
requires
• Science and engineering are similar and different – this is an important
distinction

How are practices different from inquiry?

• Practices build on and extend earlier efforts of students engaging in using practices
• Shifts focus from learning about ......to working with and explaining phenomena with
increasing complexity.

Claim: A claim answers a question.
Evidence: Data that serves as evidence.
Reasoning: A justification that shows why the data
plus any background knowledge supports the claim
and includes evidence.

Scientific and Engineering Practices

1. Asking Questions (Science) and Defining Problems (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 (Science) and Designing Solutions(Engineering)
7. Engaging in Argument from Evidence
8. Obtaining, Evaluating, and Communicating Information

Important Distinctions btw Science & Engineering
Scientific Inquiry
• Begins with a question about a phenomenon
• Seeks to develop theories that can provide
explanatory answers
• Formulates empirically answerable questions
about phenomena
• Establishes what is already known &
Determines what questions have yet to be
satisfactorily answered
• Involves the construction and use of a wide
variety of models and simulations
• Develop explanations about natural
phenomena

Engineering Design
• Begins with a problem, need or desire
• Engineers ask questions to define the
engineering problem, & determine criteria for
a successful solution
• Use investigation to gain data essential for
specifying design criteria or parameters and to
test their designs
• Must identify relevant variables & decide how
they will be measured
• Using data, investigations help them to identify
how effective, efficient, and durable their
designs may be under a range of conditions

Strengthening the engineering aspects of the Next Generation Science Standards will clarify for students the
relevance of STEM in everyday life.

How the Practices are Integrated into Both Inquiry & Design

Practices

• Students in grades K-12 should engage in all eight practices over
each grade band.
• Grow in complexity and sophistication
• Practices represent what students are expected to do
• Engagement in practices is language intensive and requires students
to participate in classroom science discourse.

Example – Developing and using models
Science

Explain
phenomena

Shared
External
Analogs

Analyze Systems

Diagrams
Replicas
Mathematical models
Simulation
Analogy

Conceptual Models
Clear

Engineering

Analogous models can
manifest in many ways:

Structural

Behavioral

Functional

Goal of Science
Instruction
Develop Models

Develop Models

Construct Drawings
Represent Phenomena

Use simulations
Test Designs

Progression Across the Grades

Examples

In grades K-2, modeling builds on prior experiences and progresses to
include using and developing models (i.e., diagram, drawing, physical
replica, diorama, dramatization, or storyboard) that represent concrete
events or design solutions.

• Distinguish between a model and the actual object, process, and/or
events the model represents.
• Compare models to identify common features and differences.

In grades 3-5, modeling builds on K–2 experiences and progresses to
building and revising simple models and using models to represent events
and design solutions.

• Identify limitations of models.
• Collaboratively develop/revise a model based on evidence that
shows the relationships among variables for frequent and regular
occurring event

In grades 6-8, modeling builds on K–5 experiences and progresses to
developing, using, and revising models to describe, test, and predict more
abstract phenomena and design systems

• Evaluate limitations of a model for a proposed object or tool.
• Develop/modify a model based on evidence to match what happens
if a variable/component of a system is changed

In grades 9-2, Modeling builds on K–8 experiences and progresses to
using, synthesizing, and developing models to predict and show
relationships among variables between systems and their components in
the natural and designed worlds.

• Evaluate merits and limitations of two different models of the same
proposed tool, process, mechanism or system in order to select or
revise a model that best fits the evidence or design criteria.

Crosscutting Concepts – Dimension 2
• Crosscutting concepts have application across all domains of science.

1.
2.
3.
4.
5.
6.
7.

Patterns, similarity, and diversity
Cause and effect
Scale, proportion and quantity
Systems and system models
Energy and matter
Structure and function
Stability and change

Grow in complexity and sophistication

Example – Systems and System Models
Science

Engineering

Understand
phenomena

Improve design

Forces

Matter
Universe

System

System
Energy

System

Goals & Progression

Progression Across the Grades

Performance Expectation from the NGSS

In grades K-2, students understand objects and organisms can be described in terms of
their parts; and systems in the natural and designed world have parts that work
together.

K-ESS3-1. Use a model to represent the relationship
between the needs of different plants or animals
(including humans) and the places they live

In grades 3-5, students understand that a system is a group of related parts that make
up a whole and can carry out functions its individual parts cannot. They can also
describe a system in terms of its components and their interactions.

3-LS4-4. Make a claim about the merit of a solution to
a problem caused when the environment changes and
the types of plants and animals that live there may
change.

In grades 6-8, students can understand that systems may interact with other systems;
they may have sub-systems and be a part of larger complex systems. They can use
models to represent systems and their interactions—such as inputs, processes and
outputs—and energy, matter, and information flows within systems. They can also
learn that models are limited in that they only represent certain aspects of the system
under study.

MS-PS2-4. Construct and present arguments using
evidence to support the claim that gravitational
interactions are attractive and depend on the masses
of interacting objects.

In grades 9-12, students can investigate or analyze a system by defining its boundaries
and initial conditions, as well as its inputs and outputs. They can use models (e.g.,
physical, mathematical, computer models) to simulate the flow of energy, matter, and
interactions within and between systems at different scales. They can also use models
and simulations to predict the behavior of a system, and recognize that these
predictions have limited precision and reliability due to the assumptions and
approximations inherent in the models. They can also design systems to do specific
tasks.

HS-LS2-5. Develop a model to illustrate the role of
photosynthesis and cellular respiration in the cycling
of carbon among the biosphere, atmosphere,
hydrosphere, and geosphere

Disciplinary Core Ideas – Dimension 3
• Physical Sciences
•
•
•
•

PS1: Matter and its interactions
PS2: Motion and stability: Forces and interactions
PS3: Energy
PS4: Waves and their applications in technologies for information transfer

• Life Sciences
•
•
•
•

LS1: From molecules to organisms: Structures and processes
LS2: Ecosystems: Interactions, energy, and dynamics
LS3: Heredity: Inheritance and variation of traits
LS4: Biological evolution: Unity and diversity

Disciplinary Core Ideas – Dimension 3
• Earth and Space Sciences

• ESS1: Earth’s place in the universe
• ESS2: Earth’s systems
• ESS3: Earth and human activity

• Engineering, Technology, and Applications of Science
• ETS1: Engineering design
• ETS2: Links among engineering, technology, science, and society

Next Generation Science Standards

Where to start?
NGSS IMPLEMENTATION IN NEW JERSEY

NJ Timeline & Plan for Transition
Academic Year

Academic Year

Academic Year

Academic Year

2014-2015

2015-2016

2016-2017

2017-2018

• NJASK 4 & 8 and NJBCT based
on 2009 NJCCCS for Science
• Grades K-5 teachers and their
supervisors read and become
experts on A Framework for K12 Science Education
• Grades K-5 & supervisors
identify differences from current
standards and curriculum as
compared to NGSS
• Grades 6-12 teachers and
supervisors evaluate and
revise/rewrite current
curriculum, instructional
resources and pedagogy
through the lens of the
Frameworks & NGSS
• Grades 6-12 teachers engage in
PD to adress gaps in content
knowledge or pedagogy and
begin implementing NGSS

• Grade 4 NJASK based on 2009
NJCCCS for Science
• Grades 6-12 teachers and
supervisors evaluate and
revise/rewrite current curricula,
instructional resources and
pedagogy through the lens of
the Frameworks & NGSS
• Grades K-5 teachers and
supervisors evaluate and
revise/rewrite current curricula,
instructional resources and
pedagogy through the lens of
the Frameworks & NGSS
• Grades K-5 teachers engage in
PD to adress gaps in content
knowledge or pedagogy and
begin implementing NGSS
• Grades 6-12 science curriculum
based on Frameworks & NGSS
implemented in Septemeber
2016
• NJASK 8 & NJBCT assessments
based on NGSS in Spring 2017

• NJASK 4 & 8 and NJBCT based
on 2009 NJCCCS for Science
• Grades 6-12 teachers of science
& “supervisors” read and
become experts on A
Framework for K-12 Science
Education
• Grades 6-12 teachers &
“supervisors” identify
differences from current
standards and curriculum as
compared to NGSS

• Grades K-5 science curriculum
based on Frameworks & NGSS
implemented in September
2016
• Grades 6-12 in year 2 of
implementation, adjust
curriculum and ins truction as
needed
• PD for K-12 teachers should
continue
• NJ ASK 4 & 8, and NJBCT based
on Frameworks & NGSS

2015-16 through 2018-19

KINNELON SCIENCE IMPLEMENTATION PLAN

2014-2015

2015-2016

State Assessment
Roll Over to NGSS
Curriculum Writing
Implementation of
Curriculum based on
NGSS

Write Grades 2, 6-8 &
HS Biology
Summer 2015

2016-2017

2017-2018

2018-2019

NJ ASK 8 & NJ Biology
Comp. Test based on
NGSS

NJ ASK 4, 8 & NJ
Biology Comp. Test
based on NGSS

NJ ASK 4, 8 & NJ Biology
Comp. Test based on NGSS

Write Grade K, 1, 3
Summer 2016

Write Grades 4, 5 Summer &
Remaining HS 2017

Implement NGSS in 2,
6-8 & HS Biology

Implement NGSS in Grades K1, 3, & Remaining Science

Implement NGSS in Grades
4-5

2015-16

2016-17

2017-18

2018-2019

Grade K

Grade K

X

Grade 1

Grade 1

X

Grade 2

X

Grade 3

Grade 3

Grade 4

Grade 4

Grade 4

Grade 5

Grade 5

Grade 5

Grade 6

X

Grade 7

X

Grade 8

X

Grade 9/10 (Bio)

X

Remaining HS Science

X

Remaining HS
Science

X

Phase 1 Costs and Estimated Costs of Phases 2 & 3
Curriculum Writing

2015-16

2016-17

2018-19

Grades 2, 6-8 & Biology
50 Staff Hours @ $51.15/hr.
Est. 25 Curriculum Supervisor
Hours Est. @$85.00/hr.
Est. $7240.00

Grades K, 1 & 3
30 Staff Hours @ Est. $52.00/hr.
Est. 15 Curriculum Supervisor Hrs @ $85.00/hr

Grades 4 -5
20 Staff Hours @ Est. $52.75/hr.
Est. 8 Curriculum Supervisor Hrs @ $85.00/hr

EST. $4,110

EST. $2,415

Gr 2

Gr 2 & 6-8
Refills

Grs K-1

Gr 3

Gr K-3 & 6-8
Refills

Gr 4

Gr 5

$13,340

$8,000*

$38,620*

$16,500*

$25,000*

$17,500*

$19,000*

$12,150

NC

$12,150*

NC

$12,150*

$12,150*

NC

NC

Teacher Materials

NC

NC

NC

NC

NC

NC

NC

NC

Professional
Development

$3,000

$1,500

$3,000*

$1,500*

$1500*

$1,500*

Shipping

$6,717

$1,601

$3200*

$1,601*

$1,750*

$1,900*

Grade levels

Grs 6-8

Textbooks

$30,840

Equipment

$29,510

Materials

$6,845

Licenses/Portal Fees

Total

$112,743

$800*

$89,500*

$1,300*

$84,015*

Questions??

