
DEFINING INQUIRY

and 3D science Teaching



SAMPLE LAB

Flower	Color	and	
Habitat	Survey

Driving	question:	What	flower	colors	are	most	common	in	

different	habitats?

• Observe	in	Sun	Garden	and	
Shade	Garden	of	White	River

Gardens

• Use	the	“My	Inquiry	Journal”	
template	to	record	your	ideas.

• Return	to	River	House	at…



DEFINING INQUIRY

and 3D science Teaching



National Science Education Standards (NRC, 2000) defines 
�inquiry� by describing the �Essential Elements�

• Learners are engaged by scientifically 
oriented questions.

• Learners give priority to evidence to 
develop and evaluate explanations.

• Learners formulate explanations from 
evidence.

• Learners evaluate their explanations in 
light of alternative explanations.

• Learners communicate and justify their 
explanations.

Adapted from NRC, 2000, Table 2.5 on p. 25.



FROM NRC, 2000, TABLE 2.6 ON P. 28
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An alternative view: 
Bell�s Levels of Inquiry

From Bell, Smetana, & Binns, 2005, p. 33



THREE-DIMENSIONAL TEACHING

• Originated with the NGSS “Framework” (2012)
• Reflected in NGSS and NGSS-aligned books on 

science teaching
• Partially reflected in Indiana Standards (2016)

• The Dimensions
• Disciplinary Core Ideas  (Content Standards)
• Science and Engineering Practices (Process Standards)
• Crosscutting Concepts



“Practices” or “Processes”
The NGSS AND STATE STANDARDS

“We use the term ‘practices’ instead of a term such as “skills” to 
emphasize that engaging in scientific investigation requires not only 
skill but also knowledge that is specific to each practice.” (NRC 
Framework, 2012, p. 30) 

1.Asking questions (for science) and defining problems (for 
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 (for science) and designing solutions 
(for engineering) 

7.Engaging in argument from evidence 
8.Obtaining, evaluating, and communicating information



CROSSCUTTING CONCEPTS

1. Patterns
2. Cause and Effect: Mechanisms and Explanations
3. Scale, Proportion and Quantity
4. System and System Models
5. Energy and Matter: Flows, Cycles and 

Conservation
6. Structure and Function
7. Stability and Change



WHAT DOES 3D TEACHING LOOK LIKE?

• All three dimensions explicitly reflected in…
• Objectives
• Activities
• Assessments

• Lesson Plan Template asks you to identify these



An Example – Unit on Enzymes

• Objectives
• Students will explain how enzymes function to control 

biological reactions.
• Students will list examples of enzymes in humans and the 

substrate on which they act.
• Students will design an experiment to test the types of 

macromolecules bromelain helps to lyse.
• Students will summarize and explain the results of their 

bromelain experiment.



YOUR TASK THIS WEEK

• Develop a lesson/unit plan inspired by the science 
content you learn this week.

• SUGGESTED Plan:
• Mon – Begin developing lesson topic
• Tues – Pick topic, standards alignment
• Wed – Think about assessments and activities
• Thur – Share your plan


