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Presentation Notes
Welcome to PAO in Action 

The purpose of this session is to provide formative science resources created by Montana science educators for Montana science educators.    The PAO process resources are aligned to the Montana Content Standards (2016).
 

mailto:sniederstadt@mt.gov


Putting Montana Students First 

Session Objectives

• History of Science Standards
• Science Action Plan
• PAO Instruction
• Science Resource Repository
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2012: 
Publication of A 
Framework for 
K – 12 Science 
Education

2013:   
Publication of 
Next Generation 
Science Standards 
(NGSS)

2013:
A critical look at 
NGSS for Montana 
and verification of 
gap analysis.

2014: 
NAEP Item 
Classification Study

2014: 
NRC Report 
Published on 
Assessments for 
NGSS identifies 
NAEP as a 
potential 
exemplar 

History of Science Standards in MT
• Last Science Standards adoption was in 2006.  
• In 2009, the Essential Learning Expectations (ELE’s) were 

written in an effort to provide guidance and support for 
teachers.  

• MT NGSS Lead State of 26.
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2006: Last Science Standards adoption was in 2006.  
2009: Essential Learning Expectations (ELE’s) in an effort to provide guidance and support for teachers. 
2012: A Framework for K – 12 Science Education | guidance for the development of science standards that would strengthen science education and support teachers in preparing all students to be CCR.
2013: Montana chose to sign on as a Lead State in the development of the NGSS. Lead states made a commitment to consider them during their next science standards adoption.
April 2013: NGSS were published by Achieve. Montana was very careful in its consideration of the NGSS. 
Fall of 2013: many teachers voluntarily participate in the crosswalk exercise or the “a critical look at NGSS for Montana.” which consisted of looking at the commonalities and differences between Montana’s 2006 standards and those with NGSS to identify any gaps or great overlap.
Late summer of 2014: 15 science teachers from across the state also participated in an NICS (NAEP Item Classification Study) using NAEP items. This consisted of making alignments to the Framework and to Montana’s 2006 standards.


https://www.nap.edu/catalog/13165/a-framework-for-k-12-science-education-practices-crosscutting-concepts
http://nextgenscience.org/sites/default/files/resource/files/Appendix%20A%20-%204.11.13%20Conceptual%20Shifts%20in%20the%20Next%20Generation%20Science%20Standards.pdf
https://sites.google.com/site/mtngssreview/home
https://www.nap.edu/catalog/18409/developing-assessments-for-the-next-generation-science-standards


Action Planning and Roll Out



Putting Montana Students First 

What is PAO Science?
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P: Instructional Processes - What is taught? 
A: Intentional Assessments - What is intended to be learned and measured? 
O: Expected Outcomes – What has been learned and are we on track?




Putting Montana Students First 

Theory of Action Vision

• State Education Agency
• Annual Progress Snapshot

Summative

• Local Education Agency
• Periodic PredictorInterim

• Teachers & Students
• Frequent Feedback   Formative
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Balanced assessment systems consist of three parts: formative, interim and summative.

These assessments provide different information that pinpoints instructional next steps. 
Summative fulfills our state and federal reporting requirements such as the school report card. 
Interims help districts that are monitoring progress towards local goals or may help in program evaluation.
Formative is a tool teachers use to give feedback to students and/or guide their instruction.  It is not included in a student grade, nor should it be used to judge a teacher’s performance.  






• Formative Assessment - is a deliberate process used by teachers and students during instruction that provides actionable feedback used to adjust 
ongoing teaching and learning strategies to improve students’ attainment of curricular learning targets/goals.

PAO Formative Assessment
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Development of formative assessment focuses more on the instructional moves of the teacher and the way students engage in reflection on their learning activities than the assessment items themselves. Formative activities focus less on the question of what students know today, and more on the question of what can happen next in the learning environment to move students forward (Heritage 2010).

Teachers can use the PAO process to identify: 
The Learning Goal — “What is taught?” and/or “where are we headed?”; 
The Evidence Production and Action — “What has been learned and how do I know?", “what gap exists?”, “are we on track?”; 
The Learning Outcomes — “How do we close the learning gap?” and "what actions do I/we need to take?". 




Methods

PAO Phases I ‒ IV



Putting Montana Students First 

Methods Outline
•PAO Phase I (Online)

•Material Selection
•Teacher Selection – 30
•Online Training
•Four-Page Form

•PAO Phase II (In-Person)
•Three-day Workshop

•PAO Phase III (In the Classroom)
•Pilot Resources
•Video Snippet Series
•Template Resources

•PAO Phase IV (To Be Determined)
•Merge and finalize all resources 
•Review online repository
•Create action plan
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PAO Phase I
• Material Selection
• Teacher Selection
• Online Training
• Four-Page Form
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Material Selection
Leverage existing alignment work (NAEP Item Classification Study (NICS) conducted in 2014)	
Included Interactive Computer Tasks (ICTs), Hands-on Tasks (HOTs), Technology and Engineering tasks (TEL), reading passages and math items.
Teacher Selection – 30
30 selected using a 32-question online application and were scored using a predetermined scoring guide.
25 teachers participated.	
Online Training
OPI’s Teacher Learning Hub
Items and tasks were provided before the study to help certify that participants were able to engage with and interact with the defined formative development process.
Four-Page Form
Using the principles of Understanding by Design (UbD)
Were structured with a step-by-step guided design to help teachers think critically about the materials and their application for formative assessment in the classroom.





PAO Phase II

• Three-Day Workshop
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Twenty-five teachers participated in the in-person consensus led-workshop from July 26-28, 2017.
The four-page forms were divided into sections based on the review happening each day:
Form One – Establish Quality and Rigor (Day 1)
Form Two – Strategize a Strategy (Day 2)
Form Three – Identify Accessibility (Day 3)
Form Four – Identify Cultural Relevance and Significance ( Day 3)
One of the goals was to build a proof-of-concept model to serve as an exemplar library for teachers using the “Online Formative Repository Inclusion and Review Rubric.”




PAO Phase III
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• Pilot Resources
• Video Snippet Series
• Template Resources
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•Pilot Resources
94 sources were submitted for the repository using the four-page form and newly defined template.
•Video Snippet Series
Designed to be less than seven minutes in length and show footage of teacher(s) and student(s) during actual teaching and learning.
Effectively model formative assessment practices
•Template Resources
Several revisions took place to be consistent with the current research to support educations with addressing the full spectrum of student knowledge in their classrooms.






PAO Goals
• Test the resource template
• Test the process with rubrics and checklist
• Elicit input from piloting teacher
• Revise materials as necessary
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Once improvements are made, future teachers will be able to contribute to the resource pool through a similar vetting process.  



Moving Forward
Science Resource Repository
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The PAO study provided methods to help teachers reduce their time to gather materials by providing them with already aligned and comprehensive resources. The study defined a backwards design process to consider how already existing and aligned materials can be used in a formative way which can be used by teachers, local education agencies, and states. It also used a research-proven stepwise system to identify resources and strategies that maintain strong alignment and intention to the learning goals (standards).

https://sites.google.com/a/opiconnect.org/science-resource-repository/


Science Standards
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The Science Resource Repository has available Repository by Topic which compares NGSS with the MT Science standards and makes available formative assessment items for your review/use. 



Science Resource Repository
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Scroll right to links to current resources

https://sites.google.com/a/opiconnect.org/science-resource-repository/


Science Resource Repository
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https://sites.google.com/a/opiconnect.org/science-resource-repository/


Science Resource Repository
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What’s the Buzz? PDSA Cycle 

Iggy the Iguana: POE Strategy      
Student Constructed Rubrics MS-ESS1-4

https://sites.google.com/a/opiconnect.org/science-resource-repository/


Science Resource Repository
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https://sites.google.com/a/opiconnect.org/science-resource-repository/




Exit Slip
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Questions?

Shantel Niederstadt, NAEP State Coordinator – OPI
sniederstadt@mt.gov

444-3450

Michelle McCarthy, Science Instructional Coordinator - OPI
MMcCarthy5@mt.gov

444-3537

Resource: Montana's Initial Steps Toward Developing Formative Science Assessments

mailto:sniederstadt@mt.gov
mailto:MMcCarthy5@mt.gov
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