


Observing instructional 
shifts in science classrooms

Part of STEM Library Lab’s Engaging Students in LSSS Aligned Instruction Workshop Series
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Today’s Goal:

Acquire techniques, skills, and 
understandings to effectively coach and 
monitor LSSS-Aligned science classrooms
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Session Objectives
• Identify the components of 3 dimensional learning and be able 

to interpret the Louisiana Student Standards for Science 
(LSSS)

• Explain the rationale for the 3 Instructional Shifts for 
Implementation recommended by the LSSS

• Use rubrics and exemplars to observe and evaluate science 
classrooms for alignment to the LSSS

• Use the Instructional Shifts inherent in the LSSS to coach 
teachers
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LSSS and 3 Dimensional Learning



66

Comparing the 
Standards 

The old Louisiana 
Science Standards
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Comparing the 
Standards 

The new Louisiana 
Student Standards for 
Science
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Locating the 
Standards 

1. Finding the standards is 
simple: a Google search 
for Louisiana Science 
Standards brings them 
up!

2. Download the Louisiana 
Student Standards for 
Science (LSSS) folder 
with all grades and 
subjects, then locate 
yours

https://www.louisianabelieves.com/resources/library/k-12-science-resources
https://www.louisianabelieves.com/resources/library/k-12-science-resources
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Reading the 
Standards

1. Be able to describe to a 
partner what each 
section of the new 
standards is about

• Standard Code

• Performance Expectation

• Clarification Statement

• Science & Engineering 
Practices

• Disciplinary Core Ideas

• Crosscutting Concepts
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How to Read the New LSSS 
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• Broad Strokes:

- Performance Expectation

- Clarification Statement

• Three Dimensional Learning 
Components

- Disciplinary Core Idea(s)

- Science and Engineering Practices

- Cross Cutting Concepts
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Performance Expectations are similar to a 
“Summative Assessment” in that they describe 
how students can show what they have learned 
by the end of the year.
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The Clarification Statement is just for you- a 
quick set of real-world examples to help you 
process what the PE actually means
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The 8 Science and Engineering Practices 
describe the process for how scientists and 
engineers (and students) build and develop 
scientific theories and ideas.
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Science and 
Engineering 
Practices

• Describe the 
process for how 
scientists (and 
students) build and 
develop scientific 
theories and ideas.

• https://ngss.nsta.org
/PracticesFull.aspx

https://ngss.nsta.org/PracticesFull.aspx
https://ngss.nsta.org/PracticesFull.aspx
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The 7 crosscutting concepts define the various 
types of relationships scientists (and students) 
look for to make connections across different 
ideas and disciplines
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Crosscutting 
Concepts

• Define the various 
types of 
relationships 
scientists (and 
students) look for to 
make connections 
across different 
ideas and disciplines

• https://ngss.nsta.org
/CrosscuttingConcep
tsFull.aspx

https://ngss.nsta.org/CrosscuttingConceptsFull.aspx
https://ngss.nsta.org/CrosscuttingConceptsFull.aspx
https://ngss.nsta.org/CrosscuttingConceptsFull.aspx
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1. Asking Questions and Defining 
Problems

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 and 
Designing Solutions

7. Engaging in Argument From Evidence

8. Obtaining, Evaluating, and 
Communicating Information

Science and Engineering 
Practices

• Patterns

• Cause and Effect

• Scale, Proportion, and Quantity

• System and System Models

• Energy and Matter

• Structure and Function

• Stability and Change

Cross Cutting Concepts vs.
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Disciplinary Core Ideas (DCIs) Describe the 
most essential content knowledge that 
students need to know/learn 
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DCIs fall into 5 domains: Physical Science, Life Science, Earth 
and Space Science, Environmental Science, and Engineering, 
Technology, and Applications of Science

Disciplinary Core Ideas (DCIs) Describe the 
most essential content knowledge that 
students need to know/learn 
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• DCIs + SEPs + CCCs = 3 Dimensions 
of science learning

• DCIs- Understand the essential 
content knowledge

• SEPs- Apply the tools scientists and 
engineers use in the quest for 
knowledge

• CCCs- Relate the unifying themes 
that run through discovery

Three-Dimensional Learning
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Performance Expectations are similar to a 
“Summative Assessment” in that they describe 
how students can show what they have 
learned.
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LSSS vs NGSS- 
staying standards 
aligned

• LSSS bears many 
similarities in structure to 
the “Next Generation 
Science Standards” 
(NGSS) 

• Both models were pulled 
from the “Framework for 
K-12 Science Education”

https://www.nap.edu/catalog
/13165/a-framework-for-k-12
-science-education-practices
-crosscutting-concepts
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CORE TAKEAWAY:

LSSS standards de-emphasize discrete 
content and emphasize Doing science and 
Processing information
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LSSS-Instructional Shifts

• Your science classrooms may look different than they 
used to

• Your science classrooms may look different than other 
classrooms

• Implementing the shifts is hard, and you may expect 
teachers to struggle

• Actually, you may expect all parties to struggle initially
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Instructional 
Shifts

https://www.nap.edu/cat
alog/18802/guide-to-imp
lementing-the-next-gene
ration-science-standards

This sounds great, but 
practically speaking, how 
do we accomplish it?

https://www.nap.edu/catalog/18802/guide-to-implementing-the-next-generation-science-standards
https://www.nap.edu/catalog/18802/guide-to-implementing-the-next-generation-science-standards
https://www.nap.edu/catalog/18802/guide-to-implementing-the-next-generation-science-standards
https://www.nap.edu/catalog/18802/guide-to-implementing-the-next-generation-science-standards
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LSSS-Instructional Shifts

• Apply Content Knowledge
• Investigate, Evaluate, and Reason Scientifically
• Connect Ideas Across Disciplines 
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Implementing Instructional Shifts

1. Teach Phenomena not topics

2. Implement instruction such that students purposefully 
engage in the Science and Engineering Practices to explore 
content

3. Implement instruction such that students can use 
Crosscutting Concepts to process content

4. Integrate engineering into instructional sequences
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Teach Phenomena not Topics

• A lesson, module, or unit should be organized around a 
real world experience students can relate to:

• Water cycle vs “what happens to water puddles on a 
hot day?”

• Electricity vs “why does flipping a switch turn a light 
on?”

• Cycles of the moon vs “how often do we see a full 
moon?”
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Anchor Phenomenon Investigatory Phenomenon
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Investigatory Phenomenon

• Lessons should be evaluated as part of a lesson sequence not 
just individually (tools for this later)

• New content, in the form of tasks, lessons, or modules should 
begin with phenomenon that students explore

• Teachers should not explain or present content that doesn’t 
refer back to a phenomenon
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5E as a Guidepost

5E sequence
• Engage

• Explore

• Explain

• Elaborate

• Evaluate

I Do, We Do, You Do 
sequence
• Content delivery

• I do

• We do

• You do 

• AssessmentX



37

• 5E templates

• Review each of the 3 
templates and write the 
pros and cons
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• 5E templates

• Review each of the 3 
templates and write the 
pros and cons
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• 5E templates

• Review each of the 3 
templates and write the 
pros and cons
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Driving Question Boards

The person who asks the question is the person who wants to 
know the answer.

The Driving Question Board is a tool for guiding a unit based on student 
generated questions.



41

Driving Question 
Board Examples

• https://www.yo
utube.com/wat
ch?v=hEjcTHQd
QTI

https://www.youtube.com/watch?v=hEjcTHQdQTI
https://www.youtube.com/watch?v=hEjcTHQdQTI
https://www.youtube.com/watch?v=hEjcTHQdQTI
https://www.youtube.com/watch?v=hEjcTHQdQTI
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Create a Driving Question Board

What’s the point of the DQB?- Make students want to do two 
things: 

(1) actively pursue an inquiry and not be satisfied with glib, 
superficial answers, and 

(2) willingly learn content along the way in the service of the 
inquiry process.
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Engage in Science and Engineering 
Practices
• Every lesson in the science 

classroom should feature students 
doing science

• The SEPs outline 8 practices that 
are ways of “doing science,” beyond 
just experiments
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Science and 
Engineering 
Practices
Tasks students 
perform should be 
rooted in SEPs

This is different from 
tasks all being 
activities or 
experiments

https://ngss.nsta.org/P
racticesFull.aspx

https://ngss.nsta.org/PracticesFull.aspx
https://ngss.nsta.org/PracticesFull.aspx
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Crosscutting 
Concepts
• The LSSS has identified 7 

universal science themes 
that run across science 
content and practices

• Purposeful teaching invites 
students to draw 
connections about content 
through the lens of a 
Crosscutting Concept
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Crosscutting Concepts

• Every lesson in the science 
classroom should address 
one (or more) of the 7 
universal science themes

• Purposeful teaching invites 
students to draw 
connections about content 
through the lens of a 
Crosscutting Concept
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Crosscutting 
Concepts

Define the various 
types of relationships 
scientists (and 
students) look for to 
make connections 
across different ideas 
and disciplines

https://ngss.nsta.org/C
rosscuttingConceptsFu
ll.aspx

https://ngss.nsta.org/CrosscuttingConceptsFull.aspx
https://ngss.nsta.org/CrosscuttingConceptsFull.aspx
https://ngss.nsta.org/CrosscuttingConceptsFull.aspx
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• Crosscutting 
Concepts as a 
lens

• Patterns

• Cause and Effect

• Scale, Proportion, and Quantity

• System and System Models

• Energy and Matter

• Structure and Function

• Stability and Change
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CORE TAKEAWAYs:

Instructional shifts mean that your science 
classrooms may look different than they 
have in the past

The lsss highlights students doing science 
and Engaging in Science and Engineering 
Practices
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Observing Classrooms

1. Preview the lesson materials

2. Conduct the observation

3. Review evidence of learning

4. Conduct post observation coaching session
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Preview Lesson Materials 

Determine if the task, as designed, is LSSS-aligned from a high 
quality curriculum:

• Instructional Materials Review (IMR)

• NGSS Lesson Screener

• Task Pre-Screener

https://www.louisianabelieves.com/docs/default-source/year-long-planning/high-quality-science-curriculum.pdf?sfvrsn=7d969a1f_10
https://www.louisianabelieves.com/docs/default-source/year-long-planning/high-quality-science-curriculum.pdf?sfvrsn=7d969a1f_10
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Instructional 
Materials Review
• The IMR Rubric is the 

gold standard of 
Standards-Alignment
.

• If you have bought a 
prescribed Tier 1 or 
other curriculum, 
you could review 
their IMR scores.

• Additionally, high 
quality science pilots 
are listed on the 
K-12 Science 
Planning Page

https://www.louisianabelieves.com/academics/ONLINE-INSTRUCTIONAL-MATERIALS-REVIEWS/curricular-resources-annotated-reviews
https://www.louisianabelieves.com/academics/ONLINE-INSTRUCTIONAL-MATERIALS-REVIEWS/curricular-resources-annotated-reviews
https://www.louisianabelieves.com/resources/library/k-12-science-resources
https://www.louisianabelieves.com/resources/library/k-12-science-resources
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• NGSS Lesson 
Screener

• CMOs with science 
curriculum coordinators may 
opt to use the NGSS Lesson 
Screener, if they oversee 
several aligned classrooms.

• This tool is robust and will 
ensure that lessons are 
purposefully standards 
aligned.

• It is only as good as knowing 
the expectations for what 
high quality looks like. 

• https://www.nextgenscience.
org/sites/default/files/NGSSS
creeningTool-2.pdf
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• Science Task 
Prescreen

• The Science Task Prescreen 
is a quick checklist tool to 
assess whether a lesson plan 
has the necessary elements 
of 3D learning.

• Note, it requires direct 
evidence of SEPs and DCIs 
but does not mandate that 
CCCs are written into the 
lesson plan

• It does require that a 3 
dimensions (CCCs included) 
can be assessed separately

• https://www.nextgenscience.
org/sites/default/files/resour
ce/files/Achieve%20Task%20
PreScreener_Final_9.21.18.pdf
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Using the Task Pre-Screener
1. Review the lesson plan and all accompanying documents

2. Complete the pre-screener looking for red flags

3. Consider “What is planned” vs (later) “What is executed”

• Lesson plan documents should include assignment 
exemplars and teacher Checks for Understanding

• You should have an understanding of evidence the 
teacher will use to assess learning during the lesson
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CORE TAKEAWAYs:

Observations and coaching in science should 
revolve around how well teachers are 
implementing the instructional shifts

Observations and coaching should account 
for both planning and execution of lessons
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Presenter: Todd Wackerman, twackerman@stemlibrarylab.org

Visit our website stemlibrarylab.org/engaging-students-workshop-series  for more info, to 
enroll in our teacher facing PD opportunities

mailto:twackerman@stemlibrarylab.org
https://stemlibrarylab.org/engaging-students-workshop-series/
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Thank you for attending today’s session. You can leave feedback on this session using the 
Teacher Leader Summit app. It takes less than a minute.

Session Feedback

How to leave feedback:
1. At the bottom right corner of your session window 

in the app, click on “Rate This”. 
2. In the window that pops up, choose the facial 

expression that reflects your experience.
3. You can also leave an optional comment in the 

window that pops up.
4. Click submit to finalize.


