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The Three Dimensions of the K-12 Framework
for Science Education

SCIENTIFIC & ENGINEERING CROSS-CUTTING

PRACTICES CONCEPTS

/1. Asking questions (scienceN / \ / \
and defining problems

(engineering)
2. Developing and using 1. Patterns
models
3. Planning and carrying out

Cause and effect:
Mechanisms & Explanations

investigations . 1. Physical Sciences
4. Analyzing and interpreting 3. Scale, proportion, and 2. Life Sciences
data quantity 3. Earth and Space Sciences
5. Using mathematics and 4. Systems and system models 4' Enai . pT hnol
computational thinking 5.  Energy and matter: Flows, . ngineering, lechnology,

6. Constructing explanations and Applications of Science

(science) and designing
solutions (engineering)

7. Engaging in argument from
evidence

8. Obtaining, evaluating and
communicating information 7

cycles, and conservation
6. Structure and function
7. Stability & Change




Ask questions (science)
Define problems (engineering)
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Develop and Use Models

Purpose is to explain, analyze and share understanding

Conceptual Models - diagram, replica, analogy,
mathematical, simulation

Goal: Construct drawings, represent phenomenon, create
simulations, test



Analyze and Interpret Data

Science - for purpose of getting meaning
Engineering - to test possible solutions

Goal: to gather data, organize data, and use data to create
meaning, use graphs, tables, charts (o demonstrate
causation/correlations



Use Mathematics and Computational
Thinking

Use math to explain data“as it represents variables. Improve
on design..Use computers to help gather large amounts of
data

Goal; Start students using quantities and units (rulers,
thermometers, protractors), collect and organize data on
spreadsheets, graphs, see mathematical relationships,
simulations



Construct Explanations (Science)
Design Solutions (Engineering)

Working with theories, hypotheses, observations,
explanations based on process

Goal: Become better at constructing explanations, making
guesses, modifying guesses, and design solutions



Engage in Arguiment froim Evidence

Best explanation (Science) Best solutions (Engineering)
Formulating and critiquing arguments

Goal: Using questions to construct and critique to come up
with answers. Then use investigations, put forward a
guess/explanation based on evidence



Obtain, Evaluate and Communicate
Information\

Sharing explanations (Science) Share solutions (Engineering)

Goal: Consume information using scientific literature, create
and share own scientific and/or engineering information








http://tinyurl.com/geo-tour-gray-mt-black-mesa
http://tinyurl.com/geo-tour-gray-mt-black-mesa

‘!-._‘..1; L
’ 3 x N

;E\qb‘ovéfiow Continued. Fossil Lake

- " ) 3
e AR
- LNy R
= [y - - L ; .
" 3 A . "_. ! \
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