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Introduction
Objectives

• Learn how NYS SLS impact CTE

• Share resources

• Identify best practices

Outcomes

• Improve practice for integrated academics

• Increase technical assessment results

• Help to prepare for External Review (CTE Pgm. Approval)



Overview of the Next Generation 
Science Standards Framework

• Purpose: 
• To benchmark science education against 

international standards

• To provide a framework for the 3 dimensions of 
learning
• Scientific and Engineering Practices (SEPs)

• Cross-Cutting Concepts (CCCs)

• Disciplinary Core Ideas (DCIs)

• Adopted by 18 states and D.C. 

• Adapted by 15 states



Changes to the Process of 
Curriculum Alignment
• Before: 

• Identify content standard(s) met per lesson

• Add additional standards if other content areas are 
included

• Today: Three Dimensions
• Identify Disciplinary Core Ideas that align with a broad 

unit of study in CTE/Science area

• Search for Scientific/Engineering Practices within that 
Core Idea

• Identify the Interdisciplinary Connections (Cross-Cutting 
Concepts) pertaining to that unit of study



NYS Math/Science/Technology (1996) vs. NYS Science Learning Standards (2016)

NYS MST LS NYS SLS

Content Driven Process Driven

Use mathematical analysis, scientific 
inquiry, and engineering design, 

to pose questions, seek answers, and 
develop solutions. 

Science and Engineering Practices: Model behaviors that 
scientists engage in as they investigate the natural world and 

the practices that engineers use as they design and build 
models/systems. Examples include: Planning and Execution 

of Investigations, Analysis of Data, Developing and Using 
Models.

Understand the relationships and 
common themes that connect math, 

science, and
technology and apply the themes to 

these and other areas of learning. 

Cross-Cutting Concepts: Utilize common themes that are 
interdependent upon each other. Examples include: Cause 

and Effect, Systems and System Models, Structure and 
Function, Stability and Change. 

Understand and apply scientific 
concepts, principles, and theories 

pertaining to the physical setting and 
living environment.

Disciplinary Core Ideas: Provide a tool for investigating 
complex ideas and solving problems. Examples include: Life, 

Physical, and Earth/Space Sciences, and 
Engineering/Technology

http://www.p12.nysed.gov/ciai/mst/pub/mststa1_2.pdf  
http://www.p12.nysed.gov/ciai/mst/sci/documents/p-12-science-learning-standards.pdf 

http://www.p12.nysed.gov/ciai/mst/pub/mststa1_2.pdf


Disciplinary Core Ideas
(DCIs)



SEPs                             CCCs



NYS Science Learning Standards

• National Science Teachers Association (NSTA), in 
partnership with Achieve have designed support 
materials for the field regarding the Next Generation 
Science Standards (NGSS). 

• EQuIP, a tristate collaborative, (MA, NY, RI), represents:

Educators Evaluating the Quality 
of Instructional Products

• Represents a major shift in how we expect students to 
demonstrate and communicate their understanding of 
science.



EQuIP Rubric for the NGSS

Purpose:

• To evaluate lessons and units of study

• To identify the qualities of instruction under 
the lens of NGSS

• To refine and improve current instruction 
through evidence, reasoning and feedback



EQuIP Rubric Categories

•Alignment to the NGSS

• Instructional Supports

•Monitoring Student Progress









Three-Dimensional Learning: EQuIP Rubric

Alignment between CTE and Science

CTE Programs Science Programs
Provide opportunities to develop and use 

practices that align with industry standards to 
make sense of  phenomena and/or to design 

solutions to problems. 

Provide opportunities to develop and use all 3 
elements of the science standards to make sense 

of phenomena and/or to design solutions to 
problems. 

Help students develop proficiency on a targeted set of performance expectations.

Engage students in authentic and meaningful scenarios that reflect the practice of science and 
engineering as experienced in the real world and that provide students with a purpose.

Develop deeper understanding by identifying and building on students’ prior knowledge.

Gradually adjust support over time so that students are increasingly responsible for making 
sense of phenomena and/or designing solutions to problems.

Provide multiple opportunities for students to demonstrate performance of practices connected 
with their understanding and receive feedback.

https://www.nextgenscience.org/sites/default/files/EQuIPRubricforSciencev3.pdf 

https://www.nextgenscience.org/sites/default/files/EQuIPRubricforSciencev3.pdf


Bridging the Gap: The Co-teaching 
Model

• STEM/STEAM initiatives at the state and 
national levels are synonymous with 
integrated academics into CTE.

• Why should teachers collaborate?
• Engage students in real world context

• Prepare students for technical assessments
• Align CTE content with new NYS SLS in preparation 

for NYSED CTE Program Approval/Re-Approval



Inquiry-Based Learning as it relates to Science

“Learning science is something students 
do, not something that is done to them.”
--National Science Education Standards



Thoughts about Inquiry-Based Learning through Science

• Science subject matter should be taught through inquiry.

• True inquiry occurs when students generate and pursue their 
own questions.
• Ex. SEPs: Plan and conduct an investigation individually and collaboratively to 

produce data to serve as the basis for evidence, and in the design: decide on 
types, how much, and accuracy of data needed to produce reliable 
measurements and consider limitations on the precision of the data (e.g., 
number of trials, cost, risk, time), and refine the design accordingly. (HS-PS2-5)

• Inquiry teaching occurs easily through the use of hands-on or 
kit-based instructional materials.
• Ex. CCCs: Models (e.g., physical, mathematical, computer models) can be used 

to simulate systems and interactions— including energy, matter, and 
information flows—within and between systems at different scales. (HS-LS2-5) 

• Student engagement in hands-on activities guarantees that 
inquiry teaching and learning are occurring.

• Inquiry can be taught without attention to the subject matter.



Best Practices for Inquiry-Based Learning

• Most of us learn best through personal experience and 
by connecting new ideas to what we already know
• Ex. Disciplinary Core Ideas: Humans depend on the living world for 

the resources and other benefits provided by biodiversity. But 
human activity is also having adverse impacts on biodiversity 
through overpopulation, overexploitation, habitat destruction, 
pollution, introduction of invasive species, and climate change. 
Thus sustaining biodiversity so that ecosystem functioning and 
productivity are maintained is essential to supporting and 
enhancing life on Earth. Sustaining biodiversity also aids humanity 
by preserving landscapes of recreational or inspirational value. 
(secondary to HS-LS2-7) 

• Students must have a chance to move from concrete to 
abstract ideas

• Inquiry is well-documented as an effective tool in 
science instruction 

• Many effective teaching strategies are core elements of 
inquiry



Five Essential Features of Inquiry

• Learners are engaged by scientifically oriented 
questions

• Learners give priority to evidence, which allows them 
to develop and evaluate explanations 

• Learners formulate explanations from evidence to 
address scientifically oriented questions

• Learners connect explanations to scientific knowledge

• Learners communicate and justify their proposed 
explanations

(Inquiry and the NSES)



Essential Features of Classroom Inquiry and Their Variations 
 

Less ---------------------------------------Learner Self Direction------------------------------------------------------More 
 

More----------------------------------- Direction from Teacher or Material------------------------------------------Less 

FEATURE        

1. Learner engages in 
scientifically oriented 
questions. 

A. Learner engages in 
question provided by 
teacher, materials, or 
other source 

B. Learner sharpens or 
clarifies question 
provided by teacher, 
materials, or other 
source 

C. Learner selects 
among questions, 
poses new questions 

D. Learner 
poses a question 

2. Learner gives priority 
to evidence in 
responding to 
questions 

A. Learner given data 
and told how to analyze  

B. Learner given data 
and asked to analyze 

C. Learner directed to 
collect certain data 

D. Learner 
determines what 
constitutes 
evidence and 
collects it 

3. Learner formulate 
explanations from 
evidence 

A. Learner provided 
with evidence 

B. Learner given 
possible ways to use 
evidence to formulate 
explanation 

C. Learner guided in 
process of formulating 
explanations from 
evidence 

D. Learner 
formulates 
explanation after 
summarizing 
evidence 

4. Learner connects 
explanations to 
scientific knowledge 

A. Learner given all 
connections 

B. Learner given 
possible connections 

C. Learner directed 
toward areas and 
sources of scientific 
knowledge 

D. Learner 
independently 

examines other 
resources and forms 
links to explanations 

5. Learner 
communicates and 
justifies explanations 

A. Learner given steps 
and procedures for 
communication 

B. Learner provided 
broad guidelines to use 
to sharpen 
communication 

C. Learner coached in 
development of 
communication 

D. Learner forms 
reasonable and 
logical argument 
to communicate 
explanations 

 

 
Source: National Research Council. 2000. Inquiry and the National Science Education Standards: A Guide for Teaching and Learning. 

Washington, DC: National Academy Press, P.29 

 
 



Benefits of Inquiry
• Brings real world into the classroom

• Ex. Science and Engineering Practices: Refine a solution to a 
complex real-world problem, based on scientific knowledge, 
student-generated sources of evidence, prioritized criteria, and 
tradeoff considerations. (HS-PS1-6) 

• Promotes teamwork, collaboration
• Supports differentiated learning styles

• High level analytical learners versus kinesthetic, hands-on 
learners (SEPs)

• Helps close “learning gaps” (especially for historically-
underserved populations)
• Three Dimensional Learning: Science and Engineering Practices, 

Crosscutting Concepts, and Disciplinary Core Ideas

• Inquiry techniques can be used in all branches of science…
• Physical, Earth and Space, Life Sciences, Etc… (DCIs)

• Not to mention – it makes student THINK!



Guided vs. Open Inquiry

• Experiences that vary in “openness” are needed to 
develop the inquiry abilities. 

• Guided inquiry can best focus learning on the 
development of particular science concepts. 

• More open inquiry will afford the best opportunities 
for cognitive development and scientific reasoning. 
• Ex. Science and Engineering Principles: Most scientific 

knowledge is quite durable, but is, in principle, subject to 
change based on new evidence and/or reinterpretation of 
existing evidence. (HS-LS2-2) 

• Students should have opportunities to participate in 
all types of inquiries in the course of their science 
learning. 
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Ex. SEPs: Plan and conduct 
an investigation 
individually and 
collaboratively to produce 
data to serve as the basis 
for evidence, and in the 
design: decide on types, 
how much, and accuracy 
of data needed 

to produce reliable 
measurements and 

consider limitations on 
the precision of the data 

(e.g., number of trials, 
cost, risk, time), and 

refine the design 
accordingly. (HS-PS2-5)



The Inquiry “Checklist” For Students

• Make initial observations

• Pose (or respond to) researchable questions

• Formulate predictions or cause-and-effect hypotheses to test 
these research questions

• Plan procedures that identify relevant variables and produce data 
to test these research questions

• Collect, organize and display data

• Analyze data and craft tentative inferences to evaluate predictions 
or hypotheses

• Share ideas, results and inferences with a group that provides 
feedback on potential validity 

• Revise, if necessary, the evaluation of data

• Reach a formal consensus on answers to the research questions



Progression from K-12 is 
Imperative!
• “…from an accountability perspective, it is important 

to recognize (a vital) characteristic of the new 
science standards. They represent a new learning 
sequence in which understanding builds over a 
child’s entire K-12 education experience. Therefore, 
quick achievement of its expectation for students at 
all grade levels is unrealistic. That will take time.”

https://www.edweek.org/ew/articles/2014/07/22/37camins.h33.html

https://www.edweek.org/ew/articles/2014/07/22/37camins.h33.html


Changes the Way We Think About Science

Modifications to our methodology include changes 
from:

• “What is this?” to “How could this be done?”
• “Is this true/false?” to “How/Why is this 

true/false?”
• Content to a deeper understanding of the broad 

and connected nature of scientific phenomena

Inevitably, this will result in a change in planning and 
teaching.

https://www.edweek.org/ew/articles/2016/07/05/preparing-
teachers-for-next-generation-science-standards.html?qs=ngss

https://www.edweek.org/ew/articles/2016/07/05/preparing-teachers-for-next-generation-science-standards.html?qs=ngss


NYS Academic Learning Standards Evolution

• Current Traditional Content Areas are segregated from 
each other
• Common Core English Language Arts (2010)

• Common Core Mathematics (2010)

• K-12 Social Studies Framework (2014)

• Next Generation Science Standards (2016)

• Former Math/Science/Technology Standards 
demonstrated connections between disciplines

• Learning Standards are no longer “shared” disciplines

• Today, each new set of learning standards includes 
other disciplines. 



NYS Academic Learning Standards Evolution

• Technology Education is undergoing changes as well.
• Although technology has become an integral part of every 

discipline, it plays a critical role in supporting the 
standards evolution.

• However, Technology is not synonymous with other 
disciplines.

• Technology Content Organizers have been developed that 
align with the current focus upon how students learn, not 
what they learn.

• “The use of Technology Content Organizers (TCO) evolved 
from national efforts to identify the most critical areas of 
technology essential to the United States’ economic future 
in a secure environment.”

http://www.p12.nysed.gov/cte/technology/initiative/home.html

http://www.p12.nysed.gov/cte/technology/initiative/home.html


NYSED CTE Program Approval Process

Approved programs lead to an industry-recognized 
credential or certificate at the postsecondary level. In 
addition they must provide:

• an opportunity to apply academic concepts to real-
world situations;

• preparation for industry-based assessments or 
certifications; and the opportunity to earn college credit 
or advanced standing while still in high school; and

• work-based learning opportunities where students 
demonstrate mastery of skills essential in the workplace.

http://www.p12.nysed.gov/cte/ctepolicy/guide.html

http://www.p12.nysed.gov/cte/ctepolicy/guide.html


How will the NYS SLS align with the NYSED CTE 
Program Approval/Re-Approval Process?

• Curriculum design provides rigorous content which is non-
duplicative and provides the student with a coherent 
sequential program of study.

• Curriculum has been aligned to both state and national 
learning standards.

• Reviewers confirm that CTE program content includes 
integrated or specialized units of credit.

• Recommendations from curricular review should be 
included in the self-study report and reviewed by the 
external committee.

http://www.p12.nysed.gov/cte/ctepolicy/guide.html

http://www.p12.nysed.gov/cte/ctepolicy/guide.html


External Review
• The external review committee is a committee 

formed to review, address, and approve the self-
study report.

• Academic Instructors from districts external to the 
school pursuing CTE Program Approval validate the 
existing integrated academic curriculum aligned with 
the CTE Program. 

• Preparation for the External Review will need to 
include the new NYS Science Learning Standards 
alignment. 
• CTE NYSED Re-Approval Application

• Question 12: “Has a learning standards curriculum crosswalk been 
completed for this program?”

• Question 13: Identification of Standards Alignment



Project Based Learning (PBL)
PBL aligns with the NYS SLS objectives

“To ensure full alignment…we see five key considerations for 
project designers.” 

(https://www.bie.org/blog/what_does_it_mean_to_align_pbl_with_common_core) 

1. Products: The major products and performances students 
complete in the project should engage them in a rigorous 
combination of reading, writing, listening, and speaking about 
the topic of investigation, as they develop their answer to the 
Driving Question. 
2. Rubrics: Rubrics for a project’s major products should be 
based on standards, both in terms of the criteria and the 
wording.
3. Scaffolding: The project should be structured to provide space 
for inquiry, yet include careful scaffolding of the identified 
standards.

https://www.bie.org/blog/what_does_it_mean_to_align_pbl_with_common_core


Project Based Learning (PBL) 
(Cont.)

4. Text Complexity: Throughout the inquiry process in 
a project, learning experiences should be designed to 
drive students back to the text and encourage them 
to formulate evidence-based reasoning.

5. Formative Assessment: Project plans should include 
formative assessment of the identified standards 
frequently and at key checkpoints during the project.



Project Based Learning (PBL) 
(Cont.)

• The NextGen Science standards also include building a 
culture of inquiry and attention to detail. 

• The Science and Engineering Practices of “planning and 
carrying out investigations to answer prior questions or 
test solutions to problems” in K-2 extend through grades 
11-12 with “formulating, refining, and evaluating 
empirically testable questions and design problems using 
models and simulations.”

http://www.bie.org/blog/building_a_pbl_culture_is_aligned_to_standards

https://www.nap.edu/read/13165/chapter/7#59
http://www.bie.org/blog/building_a_pbl_culture_is_aligned_to_standards


Key Components of Project Based 
Learning (PBL)
• The emphasis of project-based learning is for students to 

explore real-world problems and acquire a deeper 
knowledge.

• Integrated Studies: Teachers think about the content 
subjects that can be woven into the project.

• Student Centered Learning: Teachers use their expertise in 
student development to match the content that needs to 
be taught with developmentally appropriate instructional 
strategies.

• Real Learning: Through this approach, students are 
engaging in critical thinking and problem-solving activities 
that embellish their understandings.

https://www.edutopia.org/blog/aligning-projects-with-
standards-dana-mccauley

https://www.edutopia.org/blog/aligning-projects-with-standards-dana-mccauley


Example of Science Integration/CTE 
Project Aligned with NYS SLS

• Health and Safety Inspection Race
• Safety Data Sheets

• Shop Safety (OSHA)

• Role Play: Students are OSHA Inspectors 

• Driving Question: How do technicians maintain safety 
in a workplace environment? 
• Chemical Safety

• Physical Safety





Bhopal, India: Union Carbide Incident:                  
Dec. 2nd-3rd, 1984
EPCRA was passed (1986) in response to 
concerns regarding the environmental and 
safety hazards posed by the storage and 
handling of toxic chemicals. 
These concerns were triggered by the 
disaster in Bhopal, India, in which hundreds 
of thousands of people suffered death or 
serious injury from the accidental release 
of methyl isocyanate (MIC).



Health and Safety Inspection Race!

• Find the section that explains whether this substance is 
carcinogenic.

• Identify the types of extinguishing media utilized for 
this substance.

• Identify the emergency procedures to follow if contact 
occurs between this substance and your a) skin, b) 
eyes, c) lungs and d) digestive tract. 

• Identify the personal protective clothing required to 
safely work with this product.

• In case of fire, what is the flash point of this substance? 



Categories of Alignment 

• Model what Scientists do (SEP)
• Real World Context

• OSHA Inspector Role Play 

• Interdisciplinary Context (CCC)
• Global Connections: Bhopal, India 

• U.S. History Connections: EPCRA

• Multiple Science Disciplines (DCI)
• Chemistry

• Physics

• Environment



Occupational Safety and Health Association                                                                 
Self-Inspection Checklist

Partner's Name: 

Stopwatch Start Time:                                                 

BE SPECIFIC AND INCLUDE DETAILS OF YOUR OBSERVATIONS!!!

Station # Identify Problem Recommend a Solution

Stopwatch End Time:                                                   



Potential Alignment Categories for 
NYS SLS

CTE Program: 

Essential 
Questions

Performance 
Expectations

Assess-
ments

Lessons: 
Activities, 

Project, Labs
Resources 

NYSSLS Standards

DCI SEP CCC



Unit (CTE) Standards

DCI's SEPs CCC

Shop Safety
PS1: Matter and Its Interactions

PS2: Motion and Stability

Analyzing and 

Interpreting Data 

(HS-PS1-2)

Cause and Effect 

(HS-PS2-1)

(HS-PS2-5)

Unit (CTE) Standards

DCI's SEPs CCC

Weatherization PS3: Energy

Analyzing and Interpreting Data 

(HS-PS1-2)

Planning and Carrying Out 

Investigations

Cause and Effect 

(HS-PS2-1)

(HS-PS2-5)



Potential Alignment Categories for 
NYS SLS

CTE Program: 

Unit (CTE)
Essential 

Questions
Content

NYS SLS 
Performance 
Expectations 

Activities / 
Strategies / 
Resources / 
Assessments 



Unit 

(CTE)
Content Academic Standards / Skills

Shop 

Safety

• SDS 

• OSHA inspections

• NFPA Fire Safety

HS: Chemical Reactions:

Stability and Change: 

Much of science deals with constructing

explanations of how things change and how 

they remain stable. (HS-PS1-6)

Unit 

(CTE)
Content Academic Standards / Skills

W
e

at
h

e
ri

za
ti

o
n • Vapor 

barriers

• How 

water 

damages 

home

HS: Energy: PS3.B: Conservation of Energy and Energy 
Transfer: Uncontrolled systems always evolve toward more 
stable states—that is, toward more uniform energy 
distribution. (HS-PS3-4)

HS: Human Sustainability: Evaluate competing design 
solutions to a real-world
problem based on scientific ideas and principles,
empirical evidence, and logical arguments regarding 
relevant factors (e.g. economic, societal, environmental,
ethical considerations). (HS-ESS3-2)



Curriculum Alignment to CCSS 
Math and ELA

• Below the Foundation 
Boxes for each Title you 
will find  Connections 
Boxes.

• Mathematics and English 
Language Arts Standards 
that align with the three 
dimensions of learning 
will be cited here.



Summary

• NYS Science Learning Standards have changed the 
framework to focus upon the process of learning 
science instead of the content.

• Career and Technical Education has always 
prioritized the learning process.

• Project and Problem Based Learning

• Inquiry Based Learning

• Curriculum alignment will now model these 
processes inherent in learning the content.



Thank you for participating!

Mike Woods

mike@spnet.us

Hilary Reilly

hreilly@questar.org

mailto:mike@spnet.us
mailto:hreilly@questar.org

