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Desired Outcome

By the end of this meeting we will:

Purpose &
Desired Outcome

e Understand the key components of
three-dimensional, phenomenon-based science
iInstruction so that we recognize what
high-quality science teaching looks like

e Understand how to identify indicators of effective
teaching and learning in a science classroom
so that we can support educators in refining
iInstructional practice

AN
Purpose

To deepen your understanding of the
lllinois Science Standards, build your
capacity to teach science, and support
greater student success.

e Understand how leadership decisions shape the
quality and equity of science instruction so that
we can align systems and supports




Participant Guidelines

Participate though chat,

Cameras on if possible hands up feature, and
breakout sessions

Resist the temptation e Take care of your own
to multitask needs



Poll: How have you supported teachers or engaged with the lllinois
Learning Standards for Science (NGSS)?

1. Unpacking the standards activities.

2. Developing lessons and/or units aligned to the standards.

3. Creating assessments aligned to the standards.
4. Other.



What are the lllinois Learning Standards for Science (NGSS)?

e Consist of three dimensions:
o Science and Engineering Practices (SEPs)

O

o Crosscutting Concepts (CCCs)

e Each statement, performance expectation, contains one element of
each dimension.
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What are the lllinois Learning Standards for Science (NGSS)?

dents who demonstrate understanding can:

Construct an argument supported by evidence for how plants and animals (including humans) can change the
environment to meet their needs. [Clarification Statement: Examples of plants and animals changing their environment could
include a squirrel digs in the ground to hide its food and tree roots can break concrete.]

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or
Disciplinary Core |dea.




e 4
What are the lllinois Learning Standards for Science (NGSS)?

Students who demonstrate understanding can:

5-ESS3-1. Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources
and environment.

The performance expectation above was developed using the following elements from the NRC document A Framework for K- 12 Science Education:

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or

Disciol Soipes .




Students who demonstrate understanding can:
HS-ESS3- Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.* [Clarification
4.

Statement: Examples of data on the impacts of human activities could include the quantities and types of pollutants released,
changes to biomass and species diversity, or areal changes in land surface use (such as for urban development, agriculture and
livestock, or surface mining). Examples for limiting future impacts could range from local efforts (such as reducing, reusing, and
recycling resources) to large-scale geoengineering design solutions (such as altering global temperatures by making large
changes to the atmosphere or ocean).]

The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:
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Indicators of Effective Teaching

Reflection:

 What do we currently look for when evaluation effective teaching
practices in the science classroom?

* How are you gathering evidence of the three-dimensions?



Indicators of Effective Teaching

A FRAMEWORK FOR

Critical Attributes of Sensemaking: K-12 SCIENCE

EDUCATION

 Students experience a phenomenon;

* engage in science and engineering practices and

 share ideas to develop or apply the

 science ideas and crosscutting concepts needed to explain how or
why the phenomenon occurs.



Indicators of Effective Teachin

NGSS Walkthrough Tool

» Students experience a
phenomenon;

* engage in science and
engineering practices and

 share ideas to develop or app
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* science ideas and crosscutting
concepts needed to explain how
or why the phenomenon occurs.
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Indicators of Effective Teaching
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Indicators of Effective Teaching
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Classrooms are complex. There are circumstances,
relationships, and a shared history that we are not aware of.
Presume expertise and best intentions on the part of the
teacher.

Remember that the students are learning. Assume what the
Kids are saying makes sense to them.

Focus on how what you see and hear is serving the learning

goadls of the lesson and the science and engineering
practices involved.
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Indicators of Effective Teaching

Making Sense of Science |ldeas
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In small groups, discuss what
you noticed in the video:

 What is the feacher doing?
What were key teacher moves
you noticed to support 3D
learning?

 \What are the students doing?
How would you describe
student moves as they
engaged 3D learning?





http://www.youtube.com/watch?v=scwscFtDaIM
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In small groups, discuss what
you noticed in the video:

 What is the feacher doing?
What were key teacher moves
you noticed to support 3D
learning?

 \What are the students doing?
How would you describe
student moves as they
engaged 3D learning?
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https://docs.google.com/file/d/1rLasKCSUB8IpPqG_Tw9BPuIJuG7Dfhap/preview
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In small groups, discuss what
you noticed in the video:

 What is the feacher doing?
What were key teacher moves
you noticed to support 3D
learning?

 \What are the students doing?
How would you describe
student moves as they
engaged 3D learning?
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Making Sense of Science Ideas What patterns did you notice
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DOMAIN 1 DOMAIN 2

Indicators of Effective Teaching

THE FRAMEWORK
FOR TEACHING

DOMAIN 4 DOMAIN 3

3¢ Engaging Students in Learning
Rich Learning Experiences: Students demonstrate aﬁencz and critical thinking
in completion of tasks and activities that require high levels of intellectual

engagement

Collaboration and Teamwork: Student collaboration is a key component of
learning and engagement, and students take initiative to collaborate in new
or unplanned ways that further their learning and make it more engaging and

meaningful.

Use of Instructional Materials and Resources: Instructional materials and

resources are used effectively to support intellectual engagement and deep

learning of the content.

Opportunities for Thinking and Reflection: Individual lessons, activities, and

tasks, as well as instructional pathways, have multiple and effective opportunities
to think, reflect, and consolidate understanding.
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Indicators of Effective Teaching

DOMAIN 1 DOMAIN 2

THE FRAMEWORK
FOR TEACHING

DOMAIN 4 DOMAIN 3

3d Using Assessment for Learning

Clear Standards for Success: Collaborative goals, the characteristics of high-
quality work, and the criteria established as evidence of success are clear to
students and those supporting them.

Monitoring Student Understanding: Teachers and students are constantly

monitoring learning and making use of specific strategies to elicit evidence of
understandin

Timely, Constructive Feedback: High-quality feedback comes from many sources,
including students; it is specific and focused on improvement.




Indicators of Effective Teaching

Science Education Will Involve More 3¢ Engaging Students in Learning

Rich Learning Experiences: Students demonstrate agency and critical thinking
in completion of tasks and activities that require high levels of intellectual
engagement

Facts and terminology leamed as needed while developing

explanations and designing solutions supported by evidence
based arguments and reasoning

Collaboration and Teamwork: Student collaboration is a key component of
learning and engagement, and students take initiative to collaborate in new
or unplanned ways that further their learning and make it more engaging and
meaningful.

Systems thinking and modeling to explain phenomena and to

Use of Instructional Materials and Resources: Instructional materials and

glve a Context for the |deas to be Iearned resources are _ur-,f.-d effectively to support intellectual engagement and deep
learning of the content
StUdentS Conducﬁng inveStigationS Solving problems and Opportunities for Thinking and Reflection: Individual lessons, activities, and
: 3 g 2 : ’ - : ? tasks, as well as instructional pathways, have multiple and effective opportunities
engaglng n dlSCUSS|OnS Wlth teachers gu|dance to think, reflect. and consolidate understanding.

Students discussing open-ended questions that focus on the

strength of the evidence used to generate claims

3d Using Assessment for Learning

Students reading multiple sources, including science-related , _ , o |
: g ¢ Clear Standards for Success: Collaborative goals, the characteristics of high-
magaZ"]eS, ]Ouma| arnCIeS, and Web-based resources quality work, and the criteria established as evidence of success are clear to

students and those supporting them.

Multiple investigations driven by students’ questions with a

range of possible outcomes that collectively lead to a deep lEorlng i arid gl Tleg of Gpaciic shintoutad to Stk aiterss o
understanding of established core scientific ideas Understanding

Students writing journals, reports, posters, media Timely, Constructive Feedback: High-quality feedback comes from many sources.

including students; it is specific and focused on improvement.

presentations that explain and argue

Providing supports so that all students can engage in
sophisticated science and engineering practices




School administrators who do not understand the nature of the changes required
by the NGSS may place demands on teachers, including criteria for evaluating
teachers, which undermine implementation of the new strategies needed. It is
unrealistic, for example, to assume that each day or two the classroom should
move onto a different performance expectation or to assume one-to-one mappings
between sequences of lessons and performance expectations. Multiple lessons will
need to build toward performance expectations over time (Krajcik et al., 2014). It is
essential that administrators themselves learn about the goals and strategies to
meet them that are implied by the adoption of the NGSS so that they recognize
the changes that teachers are attempting and support teachers in implementing
them effectively.

(Guide to Implementing the next Generation Science Standards, 2015)



Students engage in the NGSS practices to build a deeper
understanding of science and engineering content and make sense
of phenomena and design solutions

Students study the meaning of science content that teachers explain
to them. Students memorize definitions and rote procedures

Students develop models of systems within the natural world and use Teachers present models that describe phenomena in the natural

them to explain phenomena or solve problems

Students learn science as an iterative, dynamic, creative, and
collaborative process similar to how real scientists and engineers do
their work

Practices provide students with relevant, real world learning in which
they must investigate and problem solve using critical thinking

Students build science and engineering understanding using a
variety of practices in investigations, experiments, and
project-based experiences

Science content and science practice are integrated

Student reasoning and argumentation play a central role in
understanding labs and text

Science and engineering notebooks reflect student thinking using the
science and engineering practices to understand content and show
development and revision of students’ scientific models

world

Students learn science as a collection of facts and learn that these
facts were found using a singular and linear “scientific method,”
disconnected from how real scientists and engineers do their work

Students learn to conduct investigations following step-by-step
instructions

Students use one practice per investigation/ experiment

Science content and practices taught in isolation

Student thinking is limited by a “cookbook” approach to lab
experiences and problems or end-of-the-chapter questions and test
experiences

Science notebooks reflect only students’ ability to take notes or copy
teacher models

2016 Science Framework FOR CALIFORNIA PUBLIC SCHOOLS Kindergarten Through Grade Twelve Chapter 11 Instructional Strategies for CA NGSS Teaching and Learning in the Twenty-First
Century. (n.d.). https://www.cde.ca.gov/ci/sc/cf/documents/scifwchapterll.pdf?utm_source=chatgpt.com



Engineering is integrated into all science disciplines Engineering is treated as an add-on

Engaging in science and engineering practices allows students to The science process is just a thing to learn/ apply and “be done”.
revise their thinking and understanding

Students are actively engaged in the practices through investigations | Students are passively engaged in watching or participating in
and experiments and technologies they have generated teacher-directed investigations and experiments

Crosscutting concepts build a deeper and more connected No connection among science content
understanding of science as a whole

Connection of the practices to the goals of literacy in science Reading and writing disconnected from the purpose of learning
(purposeful reading and writing to strengthen science
understanding)

Student-to-student discourse is productive, using practices to Student-to-student discourse is limited due to activities that provide
explain phenomenon or solve problems only one exact outcome

Teacher questioning prompts and facilitates students’ discourse and | Teacher questions students to seek a confirmatory right answer
thinking

Learning takes place routinely in a variety of settings: in the Learning only occurs indoors in the classroom
classroom, outdoors, in school gardens and in the field, in museums
and aquariums, and in the community

2016 Science Framework FOR CALIFORNIA PUBLIC SCHOOLS Kindergarten Through Grade Twelve Chapter 11 Instructional Strategies for CA NGSS Teaching and Learning in the Twenty-First
Century. (n.d.). https://www.cde.ca.gov/ci/sc/cf/documents/scifwchapterll.pdf?utm_source=chatgpt.com



Impact of Leadership on Science Instruction

1. Leadership decisions determine whether students receive coherent, equitable,
and NGSS-alighed science instruction.

2. When science is not intentionally prioritized, instructional time becomes
iInconsistent and inequitable across classrooms and schools.

3. Leaders set the conditions that make high-quality science teaching possible — or
unintentionally undermine it.



Leadership Decisions

v/ Prioritize Science in Scheduling and Policy

Ensure science is treated as a core subject, not something taught “if time
allows.”

Protect dedicated instructional minutes for science across all grade levels.

Avoid relying on reading series or ELA curricula as proxies for science

instruction — science cannot be taught effectively through literacy programs.

Establish policies that reinforce the importance of hands-on investigation and
student sensemaking.

v/ Align Professional Learning

Provide ongoing PD that supports NGSS shifts: modeling, discourse,
investigations, and 3D integration.

Ensure all instructional leaders (administrators, coaches, teacher leaders)

share a common understanding of what high-quality science instruction looks

like.

Provide teachers with opportunities to analyze student work, plan units, and
rehearse SEPs (e.g., modeling, explanation, argumentation).

v/ Build Coherent Assessment Systems
Use NGSS-aligned classroom assessments that measure sensemaking, not recall.

v/ Create Time for Science Instruction

Ensure classroom schedules include regular, consistent blocks for science
instruction.

In early elementary grades (K-2), science can look like 15-20 minutes per day
of structured investigations and sensemaking.

As students get older, instructional time should expand into longer, more
sustained investigation blocks.

Protect time for teachers to plan science lessons and collaborate in PLCs.

v/ Adopt High-Quality, NGSS-Aligned Curriculum

Select science instructional materials specifically designed for NGSS and not
retrofitted from older content.

Support teachers with rollout, unit planning time, and frequent opportunities for
coaching and reflection.

Monitor implementation through walkthroughs and examination of student
work.

Ensure assessments provide insight into how students think, not just what they can answer.

Support teachers in designing or using 3D performance tasks.



Leadership Next Steps

v/ Continue to Build Your Science Knowledge

Develop a strong understanding of NGSS, SEPs, CCCs, and 3D
learning.

Participate in science-focused PD and walkthroughs.

Build confidence in identifying strong vs. weak science
instruction.

v/ Use Evidence to Identify Patterns
Analyze:

Classroom walkthrough data
Student work samples

PLC conversations
Assessment data

Teacher self-assessments

Look for patterns in:

Instructional strengths

Gaps or inconsistencies

Equity in access to high-quality instruction
Supports teachers need to be successful

v Prioritize High-Leverage Shifts
Examples of actionable, high-impact next steps:

Increase student discourse in science

Strengthen modeling and evidence-based reasoning
Expand use of NGSS-aligned investigations and performance
tasks

Improve coherence across grade bands

Increase protected minutes for science instruction

v/ Create Coherent Improvement Plans

Set focused, measurable goals
o Example: “Increase student use of models across grades
K—=5."

Provide time, materials, and coaching to support the shift.
Communicate clear expectations and supports.

Monitor progress through student work, walkthroughs, and
teacher feedback.



Next Steps

e Follow up email from Anji Garzag, includes
slides, agendaq, and video recording

e Encourage your teachers to attend the
educator sessions each month.

e Join us for the next session.

e Complete the Science Survey and share with
teachers.




Science Professiondl
Learning In lllinols
SURVEY CLICK HERE
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https://forms.gle/XiXeVTg3TDDCBrTB8

Meeting Evaluation

DELTA
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THANK YOU!



