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Science Content Knowledge Science Process Skills* 

*Continue to assess the 2009 Oregon Science Standards until 2018-2019 
via OAKS Science 
* The Science Process Skills align with the Oregon Essential Skills 



K-12 Science Education  
Goal for ALL Students 

Released in July 2011; free PDF online 
www7.nationalacademies.org/bose/Standards_Framework_Homepage.html 

http://www7.nationalacademies.org/bose/Standards_Framework_Homepage.html


2014 ORSS (NGSS) Vision 
Learning as a developmental progression  
Engaging students in scientific investigations and 
argumentation to achieve deeper understanding of core 
science ideas 
Integrating the knowledge of scientific explanations 
and the practices needed to engage in scientific 
inquiry and engineering design 

  
KNOWLEDGE AND PRACTICE MUST BE 

INTERTWINED IN LEARNING EXPERIENCES 



Interconnected Dimensions 

Scientific and Engineering Practices 

Crosscutting Concepts 

Disciplinary Core Ideas in Science 



Life Science Physical Science 
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 
 

PS1: Matter and Its Interactions 
 

PS2: Motion and Stability: Forces and 
Interactions 

 

PS3: Energy 
 

PS4: Waves and Their Applications in 
Technologies for Information Transfer 

Earth & Space Science Engineering & Technology 
ESS1: Earth’s Place in the Universe 
 

ESS2: Earth’s Systems 
 

ESS3: Earth and Human Activity 

ETS1: Engineering Design 
 

ETS2: Links Among Engineering, Technology, 
Science, and Society 

7 

Disciplinary Core Ideas 



Life Science Earth & Space Science Physical Science Engineering & Technology 
 LS1: From Molecules to Organisms: 

Structures and Processes 
LS1.A: Structure and Function 
LS1.B: Growth and Development of 

Organisms 
LS1.C: Organization for Matter and Energy 

Flow in Organisms 
LS1.D: Information Processing 
  

LS2: Ecosystems: Interactions, Energy, and 
Dynamics 

LS2.A: Interdependent Relationships  
in Ecosystems 

LS2.B: Cycles of Matter and Energy 
Transfer in Ecosystems 

LS2.C: Ecosystem Dynamics, Functioning, 
and Resilience 

LS2.D: Social Interactions and Group 
Behavior 

  

LS3: Heredity: Inheritance and Variation 
of Traits 

LS3.A: Inheritance of Traits 
LS3.B: Variation of Traits 
  

LS4: Biological Evolution: Unity  
and Diversity 

LS4.A: Evidence of Common Ancestry and 
Diversity 

LS4.B: Natural Selection 
LS4.C: Adaptation 
LS4.D: Biodiversity and Humans 

ESS1: Earth’s Place in the Universe 
ESS1.A: The Universe and Its 

Stars 
ESS1.B: Earth and the Solar 

System 
ESS1.C: The History of 

Planet Earth 
  

ESS2: Earth’s Systems 
ESS2.A: Earth Materials and 

Systems 
ESS2.B: Plate Tectonics and 

Large-Scale System Interactions 
ESS2.C: The Roles of Water 

in Earth’s Surface Processes 
ESS2.D: Weather and 

Climate 
ESS2.E: Biogeology 
  

ESS3: Earth and Human Activity 
ESS3.A: Natural Resources 
ESS3.B: Natural Hazards 
ESS3.C: Human Impacts on 

Earth Systems 
ESS3.D: Global Climate 

Change 

 PS1: Matter and Its Interactions 
PS1.A: Structure and Properties of 

Matter 
PS1.B: Chemical Reactions 
PS1.C: Nuclear Processes 
  

PS2: Motion and Stability: Forces  
and Interactions 

PS2.A: Forces and Motion 
PS2.B: Types of Interactions 
PS2.C: Stability and Instability in  

Physical Systems 
  

PS3: Energy 
PS3.A: Definitions of Energy 
PS3.B: Conservation of Energy and 

Energy Transfer 
PS3.C: Relationship Between Energy  

and Forces 
PS3.D: Energy in Chemical Processes  

and Everyday Life 
  

PS4: Waves and Their Applications in 
Technologies for Information 
Transfer 

PS4.A: Wave Properties 
PS4.B: Electromagnetic Radiation 
PS4.C: Information Technologies  

and Instrumentation 

 ETS1: Engineering Design 
ETS1.A: Defining and 

Delimiting an Engineering 
Problem 

ETS1.B: Developing Possible 
Solutions 

ETS1.C: Optimizing the 
Design Solution 

  

ETS2: Links Among Engineering, 
Technology, Science, and 
Society 

ETS2.A: Interdependence of 
Science, Engineering, and 
Technology 

ETS2.B: Influence of 
Engineering, Technology, and 
Science on Society and the 
Natural World Note: In NGSS, the core ideas 

for Engineering, Technology, 
and the Application of Science 
are integrated with the Life 
Science, Earth & Space Science, 
and Physical Science core ideas 

Core and Component Ideas 



Scientific and Engineering 
Practices 

Asking questions and defining problems 

Developing and using models 

Planning and carrying out investigations 

Analyzing and interpreting data 

Using mathematics and computational thinking 

Developing explanations and designing solutions 

Engaging in argument 

Obtaining, evaluating, and communicating information 



Crosscutting Concepts 

Patterns 

Cause and effect 

Scale, proportion, and quantity 

Systems and system models 

Energy and matter 

Structure and function 

Stability and change 



NGSS Architecture  

The NGSS are written 
as Performance 
Expectations 
 

NGSS require 
contextual application 
of the three 
dimensions by 
students. 
 

Focus is on how and 
why as well as what 



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 the 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  

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. 



2014 ORSS(NGSS) ADOPTED GRADE LEVEL MIDDLE SCHOOL SCIENCE STANDARDS 
SEQUENCE 



NGSS Conceptual Shifts 
1. Interconnected Nature of Science as it is Practiced and 

Experienced in the Real World 

2. Student Performance Expectations – NOT Curriculum. 

3. Science Concepts Build Coherently from K–12 

4. Focus on Deeper Understanding of Content as well as 
Application of Content 

5. Science and Engineering are Integrated in the NGSS 

6. Prepare students for College, Career, and Citizenship 

7. The NGSS and CCSS are Aligned  



2009 ORSS 2014 ORSS Key Shifts 

•

•



2009 ORSS 2014 ORSS Key Shifts 
•

•

•

•



Based on work  
by Tina Chuek 

ell.stanford.edu 

Math Science 

ELA 

  M1: Make sense of problems  
and persevere in solving them  

M2: Reason abstractly &  
quantitatively 

M6: Attend to precision 
M7: Look for & make  

use of structure 
M8: Look for &  

make use of  
regularity  
in repeated  
reasoning 

S1: Ask questions and define  
problems 

S3: Plan & carry out investigations 
S4: Analyze & interpret data 
S6: Construct explanations & design 

solutions 

   M4. Models  
 with mathematics 

S2: Develop & use models 
S5: Use mathematics & 

computational thinking 

E1: Demonstrate independence in reading complex  
texts, and writing and speaking about them 

E7: Come to understand other perspectives  
and cultures through reading, listening,  
 and collaborations 

  E6: Use  
technology  
& digital media 
strategically &  
capably 

M5: Use appropriate 
tools strategically 

 

E2: Build a strong base of 
knowledge through content rich 
texts 

E5: Read, write, and speak  
grounded in evidence 

M3 & E4: Construct viable  
arguments and critique  
reasoning of others 

S7: Engage in  
argument from  
 evidence 

     S8: Obtain,  
   evaluate, &  
  communicate  
 information 

   E3: Obtain, synthesize,  
 and report findings 
clearly  
and effectively in response  
to task and purpose 

Commonalities  
Among the Practices  
in Science, Mathematics  
and English Language Arts 



Practices in Mathematics, Science, and English Language Arts* 
Math Science English Language Arts 

M1. Make sense of problems 
and persevere in solving 
them.  

M2.  Reason abstractly and 
quantitatively.  

M3.  Construct viable 
arguments and critique 
the reasoning of others.  

M4.  Model with mathematics.  

M5.  Use appropriate tools 
strategically.  

M6.  Attend to precision.  

M7.  Look for and make use of 
structure.  

M8.  Look for and express 
regularity in repeated 
reasoning.  

S1.  Asking questions (for science) and 
defining problems (for 
engineering).  

S2.  Developing and using models.  

S3.  Planning and carrying out 
investigations.  

S4.  Analyzing and interpreting data.  

S5.  Using mathematics, information 
and computer technology, and 
computational thinking.  

S6.  Constructing explanations  (for 
science) and designing solutions 
(for engineering).  

S7.  Engaging in argument from 
evidence.  

S8.  Obtaining, evaluating, and 
communicating information.  

E1.  They demonstrate 
independence. 

E2.  They build strong content 
knowledge. 

E3.  They respond to the varying 
demands of audience, task, 
purpose, and discipline.  

E4.  They comprehend as well as 
critique.  

E5.  They value evidence.  

E6.  They use technology and 
digital media strategically 
and capably.  

E7.  They come to 
understanding other 
perspectives and cultures.  

* The Common Core English Language Arts uses the term “student capacities” rather than the  
term “practices” used in Common Core Mathematics and the Next Generation Science Standards. 

Practices in Math, Science, and ELA



SCIMATH TASKS 



THE SCIMATH TASK DEVELOPMENT PROCESS 



NGSS/CCSS-Math Task Template 

Introduction 

This section includes a short “abstract” describing the task background information and the 
unifying theme/question for the task. This section also includes reference to the materials from 
which the assessment task was developed. 

Standards Bundle 

This section lists the Next Generation Science Standards (performance expectations), CCSS-M 
practices and grade level standards, and CCSS-ELA/Literacy standards that are partially or fully 
assessed by the task components. Standards completely highlighted in bold are fully assessed by 
the task, including an integration of the dimensions from the foundation boxes associated with 
each NGSS performance expectation as reflected in the evidence statements and as outlined in 
the standards alignment and connections section below. 

Information for Classroom Use 

Connections to Instruction: This section provides recommendations for how this assessment task 
might be used in the classroom, including type of class and where within the instructional unit it 
might be used, whether it could be used as a formative or summative assessment, and 
suggestions for how it might be subdivided. 

Approximate Duration for the Assessment Task: This section will provide information on the 
amount of time needed to complete the assessment task and how it might be broken up to fit 
within limited-time class periods at different points in time over the course of an instructional 
unit. Note that this section does not include instructional time leading up to each task 
component(s). 

Assumptions: A description of the foundational knowledge and abilities required of the teacher 
and/or students in order to use this assessment task. 

Materials Needed: A description of the resources needed to complete the task components. 

              
           



NGSS/CCSS-Math Task 
Template 

Assessment Task 
This section represents the portion of the task that would be given to students. 

Context:  An introduction to the task that defines the setting of the task or that gives the task 
components a unifying theme or question. 

Task Components:  All of the activities and questions that make up the assessment task, divided 
into specific components. 

Alignment and Connections of Task Components to the Standards 
Bundle 
This section describes how each task component specifically would assess proficiency of part of 
the standards bundle, including all-related standards and parts of standards (since most individual 
task components don’t assess a full standard) and how they integrate math, science, and 
engineering aspects of the task. This section also includes a statement describing which task 
component(s) together fully assess an NGSS performance expectation, including an integration of 
the associated dimensions. 

Evidence Statements 
This section includes a list of statements that will specifically and clearly state the evidence for 
student proficiency on a task component as it meets the requirements of all dimensions of the 
associated standards included in the standards bundle and the intent for assessment. 

Rubrics (coming soon) 
In future versions of these classroom sample assessment tasks, this section will provide example 
scoring guidelines for the task components that reflect levels of student performance as below 
basic, basic, proficient, and advanced.  



SAMPLE DRAFT SCIMATH TASKS 

•

•
•



Giant African Land Snail 

SCIMATH TASK 



Construct and compare linear, 
quadratic, and exponential 

models and solve problems. 

For exponential models, express as a 
logarithm the solution 
to abct=d where a, c, and d are 
numbers and the base b is 2, 10, 
or e; evaluate the logarithm using 
technology. 

Construct linear and exponential 
functions, including arithmetic and 
geometric sequences, given a graph, 
a description of a relationship, or 
two input-output pairs (include 
reading these from a table). 

2. Apply concepts of statistics and probability to 
support explanations that organisms with an 
advantageous heritable trait tend to increase in 
proportion to organisms lacking this trait.   

6. Create or revise a simulation to test a solution to 
mitigate adverse impacts of human activity on 
biodiversity.*  

1. Use mathematical and/or computational 
representations to support explanations of factors that 
affect carrying capacity of ecosystems at different 
scales.   

4. Use mathematical representations to support claims 
for the cycling of matter and flow of energy among 
organisms in an ecosystem.   

7. Design, evaluate, and refine a solution for reducing 
the impacts of human activities on the environment 
and biodiversity.* 
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NGSS LS4:  Biological Evolution 

NGSS LS2:  Ecosystems 
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Giant African Land Snail 



Giant African Land Snail 
a.

b.

c.



Giant African Land Snail 
d.

e.



Giant African Land Snail 
f.

g.



Giant African Land Snail 
h.



Evidence Statements 









Evidence Statements 






SAMPLE DRAFT SCI/ELA TASKS 
• Coming Soon!* 

*
*

*
*
*
*
*
*Aligned with NIH Exploring Bioethics Curriculum 
Supplement  
*More to be released by ODE by FALL 2014/Winter 2015 



SCI/ELA TASK 

Bioethics Concepts and Skills: 
Steroid and Performance Enhancing 

Drug Abuse In Athletics 

Modeled after Smarter Balanced ELA Performance Tasks 



Introductory Classroom Activity (25 minutes) 

Present on a projector (or distribute a handout of) images of athletes 
that have personally admitted to using steroids to enhance their athletic 
ability. 

After giving students a moment to look at the images, ask, “Have you 
heard in the news about athletes that have admitted to using steroids to 
enhance their athletic performance?”  “If a particular athlete set a record 
while under the influence of steroids, do you think that they should be 
stripped of that record or for if they are an Olympic athlete, their 
medal(s)?” 

Three video clips: 

http://www.youtube.com/watch?v=58K_JzRQpRU 

http://www.youtube.com/watch?v=25JqCbCOi3c 

http://www.youtube.com/watch?v=DkQpTdVK1cc  

 

http://www.youtube.com/watch?v=58K_JzRQpRU
http://www.youtube.com/watch?v=25JqCbCOi3c
http://www.youtube.com/watch?v=DkQpTdVK1cc


Classroom Activity 
Following the three videos, engage students in  a brief classroom discussion using 
some of the following as discussion questions: 
 
-Why do you think the media has biased the illegal use of steroids to mainly baseball 
players? 
-What are the risks of using anabolic steroids or performance enhancing drugs? 
-Do you think that it should be legal for professional athletes to be able to take 
steroids or performance enhancing drugs while they are competing? 
-If an athlete is found to be under the influence of steroids and or performance 
enhancing drugs and they set a world record, are awarded an Olympic medal, etc., 
do you think they should be stripped of their honor(s)? 
 
“In the performance task that you are going to be participate in this week, you will 
learn more about steroids and performance enhancing drugs and the debate over 
their pros and cons of being allowed in athletics.  Eventually, you will need to take a 
position on whether we should allow their use, and you will defend your position in 
an argumentative essay.  It is important to know that, as some of the resources you 
will be using point out, some people support their use while others are adamantly 
opposed to allowing them.” 
 



Student Directions 
Task: 

In Part 2, you will write an argumentative essay on a topic related to the 
sources. 



Student Directions 
Directions for Beginning: 

Initial Questions: 



Research Sources 

Source #1:  Steroid Background Information 

Source #2: Tour in Tatters:  Team Ousts the Race Leader 



Research Sources 

Source #3: Olympic Champion Acknowledges Use of Steroids 

 

Source #4: The Olympics would be better if athletes were allowed 
to take drugs 

 



Part 1: Questions Related to 
Sources 

Question #1:  

 

Moral/Ethical Issue  Discussed in which 
article(s) (#)? 

1. 
  

  

2. 
  

  

3. 
  

  

4. 
  

  

5. 
  

  



Part 1: Questions Related to 
Sources 

 

Question #2:  As described in the four short introductions, each of these 
articles was taken from websites that are designed to appeal to a very 
specific audience.  Choose one of the articles and analyze how the 
author’s purpose is reflected in the article’s tone and content.  Be sure 
to include specific quotations from the text.   
 
Question #3: None of the four articles directly states a position on 
whether the use of steroids and performance enhancing drug use in 
athletics should continue to be banned in the United States.  Complete 
the chart below to reflect the stance you think each of the authors 
would take if asked if steroids and performance enhancing drug use in 
athletics should continue to be banned in the United States.  Cite 
specific wording from each article that supports your conclusion. 
 



Part 2: Student Instructions 
and Assignment 

 

  
Your Assignment 
  
Based on the articles that you have researched and read, 
determine whether or not the United States should continue to 
ban the use of steroids and performance enhancing drug use in 
professional athletics. Write an argumentative essay that takes a 
clear position, using material from the articles you have read as 
support.  Be sure that your recommendation acknowledges both 
sides of the issue so that people know that you have considered 
this recommendation carefully.  You do not need to use all the 
sources, only the ones that most effectively and credibly support 
your position and your consideration of the opposing view. 
  



Questions 

 

  
  



Resources 

 

 Next Generation Science Standards (Achieve):   
http://www.nextgenscience.org 
 
Next Generation Science Standards (Achieve) Resources: 
http://www.nextgenscience.org/resources 
 
2014 Oregon Science Standards Webpage: 
http://www.ode.state.or.us/search/page/?id=4141 
 
Smarter Balanced Assessment Consortium:  
http://www.smarterbalanced.org/ 
 
Smarter Balanced Practice Tests (Math and ELA Performance Tasks + Rubrics): 
http://sbac.portal.airast.org/practice-test/resources/ 
 
National Institutes of Health (NIH)- Teaching Exploring Bioethics  
(Free Curriculum Supplement): 
http://science.education.nih.gov/supplements/nih9/bioethics/guide/teaching.h
tm 
 
 
 

http://www.nextgenscience.org/
http://www.nextgenscience.org/resources
http://www.ode.state.or.us/search/page/?id=4141
http://www.smarterbalanced.org/
http://sbac.portal.airast.org/practice-test/resources/
http://sbac.portal.airast.org/practice-test/resources/
http://sbac.portal.airast.org/practice-test/resources/
http://science.education.nih.gov/supplements/nih9/bioethics/guide/teaching.htm
http://science.education.nih.gov/supplements/nih9/bioethics/guide/teaching.htm


Contacts 

 

  For 2009/2014 Oregon Science Standards(NGSS) related 
questions, please contact Jamie Rumage 
(jamie.rumage@state.or.us) 
 
For OAKS Science and local performance assessment related 
questions,  please contact Rachel Aazzerah 
(rachel.aazzerah@state.or.us). 
 
For Math assessment and work sample related questions, 
please contact Bryan Toller (bryan.toller@state.or.us) 
 
For ELA assessment and work sample related questions, 
please contact Ken Hermens (ken.hermens@state.or.us)  

mailto:jamie.rumage@state.or.us
mailto:rachel.aazzerah@state.or.us
mailto:bryan.toller@state.or.us
mailto:ken.hermens@state.or.us
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