
DCI, CCC, and SEPs Oh My!
Sweet and Salty Investigations 

a 3-D Twist!
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PHENOMENA

ENGAGE
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EXPLORE
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EXPLAIN







So why do we add salt to icy roads 
or when making homemade ice 

cream?



YOUR TASK

EXPLORE



YOUR MATERIALS



Handheld Set-Up







https://nextgenscience.org/


EXPLAIN





SEP – Science and Engineering Practices -

do

DCI – Disciplinary Core Ideas - what 

CCC – Crossing Cutting Concepts what concepts 

or themes are 

Performance 
Expectation

SEP
DCI

CCC

3-D Standard



        SCIENCE AND ENGINEERING PRACTICES

1. ASKING QUESTIONS – ASKING QUESTIONS AND DEFINING PROBLEMS IN 9–12 BUILDS ON 

K–8 EXPERIENCES AND PROGRESSES TO FORMULATING, REFINING, AND EVALUATING 

EMPIRICALLY TESTABLE QUESTIONS AND DESIGN PROBLEMS USING MODELS AND 

SIMULATIONS.

2. DEVELOPING AND USING MODELS - MODELING IN 9–12 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. 

3. PLANNING AND CARRYING OUT INVESTIGATIONS – PLANNING AND CARRYING OUT 

INVESTIGATIONS IN 9-12 BUILDS ON K-8 EXPERIENCES AND PROGRESSES TO INCLUDE 

INVESTIGATIONS THAT PROVIDE EVIDENCE FOR AND TEST CONCEPTUAL, MATHEMATICAL, 

PHYSICAL, AND EMPIRICAL MODELS. 



      SCIENCE AND ENGINEERING PRACTICES

4. ANALYZING AND INTERPRETING DATA – ANALYZING DATA IN 9–12 BUILDS ON K–8 
EXPERIENCES AND PROGRESSES TO INTRODUCING MORE DETAILED STATISTICAL ANALYSIS, 
THE COMPARISON OF DATA SETS FOR CONSISTENCY, AND THE USE OF MODELS TO 
GENERATE AND ANALYZE DATA. 

5. USING MATHEMATICAL AND COMPUTATIONAL THINKING – MATHEMATICAL AND 
COMPUTATIONAL THINKING IN 9- 12 BUILDS ON K-8 EXPERIENCES AND PROGRESSES TO 
USING ALGEBRAIC THINKING AND ANALYSIS, A RANGE OF LINEAR AND NONLINEAR 
FUNCTIONS INCLUDING TRIGONOMETRIC FUNCTIONS, EXPONENTIALS AND LOGARITHMS, 
AND COMPUTATIONAL TOOLS FOR STATISTICAL ANALYSIS TO ANALYZE, REPRESENT, AND 
MODEL DATA. SIMPLE COMPUTATIONAL SIMULATIONS ARE CREATED AND USED BASED ON 
MATHEMATICAL MODELS OF BASIC ASSUMPTIONS. 



          SCIENCE AND ENGINEERING PRACTICES

6.  CONSTRUCTING EXPLANATIONS AND DESIGNING SOLUTIONS – CONSTRUCTING 
EXPLANATIONS AND DESIGNING SOLUTIONS IN 9–12 BUILDS ON K–8 EXPERIENCES AND 
PROGRESSES TO EXPLANATIONS AND DESIGNS THAT ARE SUPPORTED BY MULTIPLE AND 
INDEPENDENT STUDENT-GENERATED SOURCES OF EVIDENCE CONSISTENT WITH SCIENTIFIC 
IDEAS, PRINCIPLES, AND THEORIES. 

7. ENGAGING IN ARGUMENT FROM EVIDENCE – ENGAGING IN ARGUMENT FROM EVIDENCE IN 9–12 
BUILDS ON K–8 EXPERIENCES AND PROGRESSES TO USING APPROPRIATE AND SUFFICIENT 
EVIDENCE AND SCIENTIFIC REASONING TO DEFEND AND CRITIQUE CLAIMS AND EXPLANATIONS 
ABOUT THE NATURAL AND DESIGNED WORLD(S). ARGUMENTS MAY ALSO COME FROM CURRENT 
SCIENTIFIC OR HISTORICAL EPISODES IN SCIENCE. 

8. OBTAINING, EVALUATING, AND COMMUNICATING INFORMATION – OBTAINING, EVALUATING, 
AND COMMUNICATING INFORMATION IN 9–12 BUILDS ON K–8 EXPERIENCES AND PROGRESSES 
TO EVALUATING THE VALIDITY AND RELIABILITY OF THE CLAIMS, METHODS, AND DESIGNS. 



DISCIPLINARY CORE IDEAS



CROSS CUTTING CONCEPTS

1. PATTERNS – OBSERVED PATTERNS IN NATURE GUIDE ORGANIZATION AND 

CLASSIFICATION AND PROMPT QUESTIONS ABOUT RELATIONSHIPS AND CAUSES 

UNDERLYING THEM.

2. CAUSE AND EFFECT – EVENTS HAVE CAUSES, SOMETIMES SIMPLE, SOMETIMES 

MULTIFACETED. DECIPHERING CAUSAL RELATIONSHIPS, AND THE MECHANISMS BY 

WHICH THEY ARE MEDIATED, IS A MAJOR ACTIVITY OF SCIENCE AND ENGINEERING.

3. SCALE, PROPORTION AND QUANTITY – IN CONSIDERING PHENOMENA, IT IS CRITICAL TO 

RECOGNIZE WHAT IS RELEVANT AT DIFFERENT SIZE, TIME, AND ENERGY SCALES, AND TO 

RECOGNIZE PROPORTIONAL RELATIONSHIPS BETWEEN DIFFERENT QUANTITIES AS 

SCALES CHANGE.



CROSS CUTTING CONCEPTS

4. SYSTEMS AND SYSTEM MODELS –A SYSTEM IS AN ORGANIZED GROUP OF RELATED 

OBJECTS OR COMPONENTS; MODELS CAN BE USED FOR UNDERSTANDING AND 

PREDICTING THE BEHAVIOR OF SYSTEMS.

5. ENERGY AND MATTER – TRACKING ENERGY AND MATTER FLOWS, INTO, OUT OF, AND 

WITHIN SYSTEMS HELPS ONE UNDERSTAND THEIR SYSTEM’S BEHAVIOR.

6. STRUCTURE AND FUNCTION – GRADES 9-12:  THE WAY AN OBJECT IS SHAPED OR 

STRUCTURED DETERMINES MANY OF ITS PROPERTIES AND FUNCTIONS.



Resources

GENERAL INFORMATION:

○ CER information

○ education.ti.com

○ Gather Reasoning Communicating resource

○ Next Generation Science Standards (NGSS)

○ NGSS Hub

BOOKS:

○ A Vision and Plan for Science Teaching and Learning 

○ A Framework for K-12 Science Education 

○ The NSTA Quick-Reference Guide to the NGSS

ARTICLES:

○ Three-Dimensional Instruction - A New Type of Teaching 

https://www.modelteaching.com/education-articles/writing-instruction/claim-evidence-reasoning-cer
http://education.ti.com
http://www.csss-science.org/downloads/bcsse/denver/BrettMouldingGatheringReasoningCommunicating.pdf
https://nextgenscience.org/
http://ngss.nsta.org/AccessStandardsByTopic.aspx
https://www.amazon.com/Vision-Plan-Science-Teaching-Learning/dp/0996297502
https://www.nap.edu/catalog/13165/a-framework-for-k-12-science-education-practices-crosscutting-concepts
https://www.nsta.org/store/product_detail.aspx?id=10.2505/9781941316139
http://digital.nsta.org/publication/?i=276015&article_id=2292808&view=articleBrowser&ver=html5#

