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Phenomena, Inquiry, & Investigations
3-Dimensional Science Instruction

C
on

te
nt

P
ra

ct
ic

es

R
ec

ur
rin

g 
Th

em
es



TREK Framework & Segments 



Recall

Review 
Prior Knowledge

✓Activates schema
✓Reviews previous vocabulary in      

context
✓Connects self to content



Recall

Review:
What Do Living 
Things Need?
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What Is Happening?

Image Credit: Wikimedia Commons /  Bob Blaylock

go

Instructions: Describe what you think is happening 
in this picture. What do you see? What does it make you 
think of? What does this make you wonder?

THINK.
PAIR.

SHARE.

https://commons.wikimedia.org/wiki/File:20100926_180209_DentalPlaque.jpg
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Gunk on your teeth!
This is a microscopic image of dental plaque, or the yellow 
film that builds up on your teeth. It is made up of tiny 
bacteria that rely on you, another living thing. 

For these bacteria, you are a prime place to live! You 
provide water, food, and shelter to survive 
and reproduce.

However, these bacteria can damage your teeth. Brushing 
and flossing keeps bacteria populations low. This is why 
brushing your teeth and tongue twice a day helps reduce 
damage over your lifetime.
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What Is Happening?

https://commons.wikimedia.org/wiki/File:20100926_180209_DentalPlaque.jpg
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2. The light 
of the sun; 
sunshine.

6. A liquid that comes from 
the clouds as rain and 
forms streams, lakes, etc.

5. A mixture of natural materials that 
covers much of Earth’s surface. 
Materials include dead plants, dead 
animals, bacteria, rocks, sand, etc.

3. The mixture of 
gases you can’t 
see or smell that 
surrounds Earth.

1. The material that people 
and animals eat that give 
them energy to grow, 
repair, and do things.

4. Something that 
covers or protects.
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doRECALL Vocabulary Check go

Instructions: Move each BASIC NEED COMPONENT circle to where it matches its definition.



Reasoning, Sharing Experiences & 
Using Language ALOUD
Productive Discourse (TALK) is Important

● Talk is a form of thinking
○ Requires formulation/construction  of relevant ideas
○ Making thinking public

● Shared ideas are a resource for others
○ Hear how another person thinks
○ Civil disagreement, challenge our thinking



Ambitious Science Teaching

Book by: Jessica Jane Thompson, Mark Windschitl, and Melissa L. Braaten; 
Website: ambitiousscienceteaching.org supported by NSF Discovery K-12 Grant and sponsored by University of Washington.



Science Talk

● “Specialized Language”
○ Build identity as “knowers of the natural world”
○ Make work meaningful
○ How science is done and communicated

● Talk Moves: 
○ Probing
○ Pressing
○ Re-voicing
○ Prompting student discourse
○ Putting ideas “on hold”



Questions can be used to 
“shape the nature and flow 
of classroom discussions and 
the cognitive opportunities 
offered to students.”
- Boaler, J., Brodie, K. (2004) The 

importance, nature, and impact of 
teacher questions.



Teacher Actions
Questioning Research

Question Design
● Goals
● Open v. Closed & IRE
● Varied Depth

Implementation
● Ownership
● Wait Time
● Encouragement
● Feedback

Figure From: Chen, Y.-C., Hand, B., & Norton-Meier, L. (2017). Teacher Roles of Questioning in Early Elementary Science Classrooms: A Framework Promoting 
Student Cognitive Complexities in Argumentation. Research in Science Education, 47(2), 373–405. https://doi.org/10.1007/s11165-015-9506-6

https://doi.org/10.1007/s11165-015-9506-6


Texas ELPS
Learning, Listening, Speaking, Reading, Writing - in English

ELPS Speaking TEKS Discussion STEMS Strategies
Student is expected to…

3E: Share information in cooperative 
learning interactions.

• I feel/think/believe…
• In my opinion…
• I agree/disagree that… because…
• The way I would…
• After considering ____ I think…

• Instructional Conversation
• Literature Circles
• Peer Editing
• Interview Grids
• Pairs View

Student is expected to…

3G:  Express opinions, ideas, and 
feelings ranging from communicating 
single words and short phrases to 
participating in extended discussions 
on a variety of social and 
grade-appropriate academic topics

• How do you feel when/about…?
• What is your opinion about…?
• Another ___ might be ____ since …

• Anticipation Chat
• Instructional Conversation
• Literature Circles
• Question, Signal, Stem, Share, 
Assess
• Reciprocal Teaching
• W.I.T. Questioning

*Adapted from a RRISD Resource that used: Navigating the ELPS: Using the New Standards to Improve Instruction for English Learners, by John Seidlitz



RPA ELPS Spotlight
Strategies, Sentence Frames & Probing Questions for Emergent Bilingual Learners



Practice A
✓Provides varied 

investigation types

✓Scaffolds data interpretation 
and other process skills

✓ Integrates math skills

Scientific 
Investigations 
and STEAM 
Extension



RECALL

PRACTICE A PRACTICE B

APPLY

I can identify the 
basic needs of 
living things.

I can measure 
how water and 
sunlight affects 
plant growth.

I can identify 
how different 

bird species rely 
on their 

environments to 
survive.

I can determine 
the best habitat 

to match the 
basic needs of 

a species.

TREK Goals
5.12A Interdependence
Observe and describe how a variety of organisms survive by interacting with biotic and 
abiotic factors in a healthy ecosystem.
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5.12A Interdependence
Observe and describe how a variety of organisms survive by interacting with biotic 
and abiotic factors in a healthy ecosystem.
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Practice A
Investigation:
Plant Growth

I can measure 
how water affects 

plant growth.

TREK Goals
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What You Learn

How You Learn How You Think

Practice 
A

● Cause-and-Effect Relationships
● System Models

● Ask Questions
● Collect Data in Data Tables
● Graph, Analyze, and Interpret Data
● Communicate Explanations

All organisms interact with living and nonliving things in healthy ecosystems.

Integrating Concepts, Practices, and Themes
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Description of TREK Segment
What did you do? 

What did you learn? 



Building Expertise
STEM Teaching 
Tools Brief #16

TERC Talk Science 
Primer (p 7-11)

AST Discourse 
Primer (p. 8-14)

A B C



Learning Objective(s)
Content 5.12A Observe and describe how a variety of organisms survive by interacting with 

biotic and abiotic factors in a healthy ecosystem.

SEP (Skills & 
Practices)

o 5.1A Ask questions and define problems based on observations or information 
from text, phenomena, models, or investigations. 
o 5.1G Develop and use models to represent phenomena, objects, and processes or 
design a prototype for a solution to a problem.
o 5.2E Evaluate experimental and engineering designs.
o 5.3A Develop explanations and propose solutions supported by data and models;
o 5.3B Communicate explanations and solutions individually and collaboratively in a 
variety of settings and formats.
o 5.3C Engage respectfully in scientific discussion.

RTC 
(Recurring 
Themes & 
Concepts)

o 5.5A Identify and use patterns to explain scientific phenomena or to design 
solutions.
o 5.5B Identify and investigate cause-and-effect relationships to explain scientific 
phenomena or analyze problems.
o 5.5D Examine and model the parts of a system and their interdependence in the 
function of the system.
o 5.5G Explain how factors or conditions impact stability and change in objects, 
organisms, and systems.



Elicitation of Student Ideas
Improving 
Learning

How will discussing/talking about their ideas improve your 
learners’ science understanding connected to the learning 
objectives? 

Goal(s) What do you want to understand about your students’ thinking? 

Expectation(s) What do you expect to learn about your students’ understanding? 



Activity for Eliciting Student Ideas
Activity 
Description

 

Teacher 
Questions

6-8 strong teacher questions that 
direct and elicit student thinking 
aligned with your learning objectives

Teacher 
Moves

If the discussion stalls or veers off-topic, 
What questions or talk moves you will utilize 
to re-connect the discussion to your learning goals?

3D Science How does your specifically address the 
three-dimensions (three learning objectives)?



Point 4 
Explanations & Findings 



Gallery Walk

Questions?

POINT 4



Science and Engineering Practices
From Framework for K-12 Science Education 

● Ask Questions.
● Develop and Use Models.
● Plan and Carry out Investigations.
● Analyze and Interpret Data.
● Use Mathematics and Computational Thinking.
● Construct Explanations.
● Engage in Argument from Evidence - including dialogue.
● Obtain, Evaluate, and Communicate Information.



Crosscutting Concepts 
From Framework for K-12 Science Education 

● Patterns, 
● Cause and effect, 
● Scale proportion and quantity, 
● Systems and system models, 
● Energy and matter, 
● Structure and function, and 
● Stability and change


