
Advancing Tools and Processes for Next Generation Science 

Model B: Planning for Instruction 
Introduction to the Next Generation Science Standards (NGSS) and the 

Five Tools and Processes for Translating the NGSS 

Introduction 
During this introduction session, participants’ prior knowledge, beliefs and misconceptions about the 
NGSS are elicited. Facilitators can use this time as an opportunity to learn more about the participants in 
order to best support teacher teams in their small groups during the later Five Tools sessions. 

Goals: 
• Provide an introduction to the shifts and innovations of the NGSS
• Deepen participants understanding of the research and rationale for the development of the Five

Tools and Processes for Translating the NGSS

Prerequisite: NONE 

Total Time: 120 minutes (2 hours) 

Part 1  Introduction (Slides 1-10) [30 minutes] 
Purpose: Set the stage for the focus of the session and begin to build community. 
Summary: Participants have an opportunity to connect to one another and to the content of the day 
through the Magnetic Quotes activity. Professional Development (PD) Leaders review the goals and 
agenda. Initial group norms are agreed upon. 

Part 2    Vision of the NGSS (Slides 11-12) [60 minutes] 
Purpose: Provide participants with some of the underlying thinking behind the new standards. 
Summary: Readings about the major NGSS shifts, the innovations of the NGSS and a summary of the 
research on How People Learn 

Part 3    Overview of the Five Tools and Processes (Slides 13) [5 minutes] 
Purpose: Introduction to the Five Tools and Processes 
Summary: Participants watch the Five Tools and Processes introduction video and are presented with 
the Five Tools and Processes graphic. 

Part 4    NGSS compared to old standards (Slides 14-15) [25 minutes] 
Purpose: Introduction to an NGSS standards page 
Summary: Through a comparison of a new standards page to an old one, participants are introduced 
to the NGSS architecture. 

Materials Charts 
• List of Science and Engineering Practices (use BLUE font)
• List of Crosscutting Concepts (use GREEN font)

Handouts 
HO 1 NGSS Shifts 
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HO 2 NGSS Innovations 
HO 3 How People Learn 
HO 4 Five Tools Graphic 
HO 5 Sample page from the NGSS 
HO 6 Sample page from previous standards 

 
Resources (optional for this session) 
R 1 A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core 

Ideas (2012) by National Research Council 
R 2 Next Generation Science Standards For States, By States Volume 1: The Standards 

(2013) by NGSS Lead States 
R 3 Next Generation Science Standards For States, By States Volume 2: The Appendices 

(2013) by NGSS Lead States 
 
Materials 

• Chart paper 
• Markers 

 
Slides 
Slide 1 Introduction to the Five Tools  
Slide 2  Introductions 
Slide 3 My thoughts about the NGSS  
Slide 4 Magnetic Quote 1 
Slide 5 Magnetic Quote 2 
Slide 6 Magnetic Quote 3 
Slide 7 Magnetic Quote 4 
Slide 8 Magnetic Quote 5 
Slide 9 Magnetic Quote 6 
Slide 10 Goals 
Slide 11 Norms 
Slide 12 The vision of the NGSS 
Slide 13 Innovations of the NGSS  
Slide 14 Five Tools video 
Slide 15 NGSS vs. Old Standards 
Slide 16 Reflection 
 

Advance Preparation 
• Communicate with participants prior to the session. Decide if you want participants to sit in 

predetermined groups (based on grade level/topic. 
• Select sample page from NGSS and related page from previous state standards. 
• Print all 3 Handouts (1/participant). 
• Prepare charts (list of SEPs and CCCs). 
• Optional: participants can read their assigned text in advance of session. 
• Optional – A Five Tools cover page and a “Foreword” by Rodger Bybee are included in the handouts pdf.  

These can be provided to participants prior to or during the session. 
• If desired, link a timer program to the hourglass icon in the upper right of each slide.  
• Determine the number of magnetic quotes that you will use for the group size. See PD Leader notes on 

slide 3. 
• Write magnetic quotes on chart paper and hang around the room. 
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Part 1 Introduction (30 minutes) 

Slide  Facilitation Notes  

 

Display Slide 1. Introduction to the Five Tools (0 min) 

a. Welcome participants to the session. 

 

Display Slide 2. Introductions (optional) 

a. Introduce yourself. Have other facilitators introduce 
themselves. Click to show rest of slide. 

b. Share the prompts with participants. Allow time for 
participants to silently consider their responses. Ask for a 
volunteer to begin and continue around the room until 
everyone has had an opportunity to share. 

PD Leader Note: If participants already know each other, this 
slide can be omitted or shortened by using a Turn-and-Talk or 
table group conversation with a whole group sharing of common 
ideas shared. 

 

Display Slide 3. My thoughts about the NGSS (slides 3-9: 15 min) 

a. Explain to participants that the quotes around the room 
represent a number of reactions, thoughts and concerns 
about the NGSS. When standing near a quote, participants 
who do not yet know each other can introduce themselves 

b. Read aloud through all the magnetic quote options.  

c. After participants have discussed their quote in their small 
groups, lead the whole group in a brief sharing out. Themes 
across groups can be charted. Use this as an opportunity to 
gather participants’ prior ideas and beliefs about the NGSS. 
As questions arise, they can be charted as well, though they 
do not need to be answered at this time, nor do 
misconceptions need to be corrected. 

PD Leader Note: For larger groups, use all six of the quotes. For 
smaller groups, select 3-5 quotes that you anticipate will be the 
most relevant. If printed largely enough, slides 4-9 can be hidden. 
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Display Slide 4. Magnetic Quote 1 

a. Read magnetic quote 1. 

 

Display Slide 5. Magnetic Quote 2 

a. Read magnetic quote 2. 

 

Display Slide 6. Magnetic Quote 3 

a. Read magnetic quote 3. 

 

Display Slide 7. Magnetic Quote 4 

a. Read magnetic quote 4. 
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Display Slide 8. Magnetic Quote 5 

a. Read magnetic quote 5. 

 

Display Slide 9. Magnetic Quote 6 

a. Read magnetic quote 6. 

 

Display Slide 10. Goals (1 min) 

a. Explain that the purpose of this session to introduce 
participants to the NGSS and the Five Tools and Processes. 
The group will have an opportunity to get to know each other 
through discussions in order to set the stage  

 

Display Slide 11. Norms (optional) (13 min) 

a. Small groups may need to set their own norms, but this time 
can be used to establish whole group norms. If your group 
already has group norms, this slide can be edited, although 
those norms should be revisited in the context of this 
session. 

PD Leader Note: if your group is from the same 
organization/district, this is an opportune time to make 
connections between the NGSS and other initiatives.  Insert slides 
as appropriate to frame how the NGSS and its conceptual shifts 
are important and support the organization/district’s larger 
vision. 
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Part 2 Vision for the NGSS (60 min) 
 
PD Leader Note: The slides below are timed for participants to read their assigned texts during the session. If 
participants received their assigned reading in advance, more time can be spent in discussion. 

Slide  Facilitation Notes  

 

Display Slide 12. The vison of the NGSS: 3 readings (55 min) 

a. The readings will be completed as a jigsaw. Divide 
participants into three expert groups. Participants should 
read their assigned text and discuss the key ideas.  

b. Distribute HO1, HO2, and HO3. Let participants know that 
they are receiving all handouts, even though they are 
expected to focus on one reading at this time. 

c. In small groups made up of at least one member from each 
expert group, participants should chart the answer to the 
posted question. They can share about their reading but 
should spend more of their time looking for themes across 
the three readings, and how they can help them think about 
their own practice and classrooms. 

d. After a brief gallery walk, use the remaining time to share 
common themes that have emerged. 

 

Display Slide 13. Innovations of the NGSS (5 min) 
a. Share the video in which Roger Bybee and Peter McLaren 

discuss the innovations of the NGSS standards. 

 
 
Part 3 Introduction to the Five Tools and Processes  (5 minutes) 

Slide  Facilitation Notes  

 

Display Slide 14. How do we build…  (5 min) 

a. Share the video to introduce participants to the Five Tools.  

b. Distribute HO4 (Five Tools Graphic). 
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Part 4 NGSS Compared to Old Standards  (25 minutes) 

Slide  Facilitation Notes  

 

Display Slide 15. NGSS vs. Our Old State Standards (20 min) 

PD Leader Note: Edit this slide as needed:  

• If your location is a recent adopter of the NGSS, select an 
appropriate page from the NGSS (HO5) to compare to a 
similar grade level and content page (HO6) from the 
previous state standards of the location where your PD is 
taking place.  

• Alternatively, if your location adopted the NGSS several 
years ago, use this time to consider: 1) How has 
instruction has changed (or not) since adoption of the 
NGSS. 2) What shifts still need to occur in instruction for 
effective phenomena-focused three-dimensional 
teaching and learning to occur? 

a. Use this opportunity to allow participants to discover 
similarities and differences between previous standards and 
the new NGSS. Distribute HO5 and HO6. Allow participants 
time to talk in small groups.  

a. During the whole group share out, be sure to highlight the 
foundation boxes on the NGSS page, along with the 
Performance Expectations on the top of the page.  Share the 
SEP (blue) and CCC (green) charts. 

 

Display Slide 16. Refection (5 min) 
a. Gather final thoughts from participants. Collect remaining 

questions and concerns. 
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