Patterns Physics Resource: Student Talk Road Map

for Community Building, Academic Talk, and Data Discussions

Student discourse is a cornerstone of Patterns Physics and constructivist learning. This guide offers a vertically articulated, year-long
roadmap for cultivating productive, equitable talk: we start with community-building exchanges, progress to academic talk around the
big ideas, and then enact a multi-level release of responsibility for data discussions, culminating in fully independent students. For a

quick overview of these
for a deeper understand

supports in action, see the video on data-discussion talk moves. See the Patterns Sequence Design Principles
ing of how student talk integrates with the curriculum.
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Qo General Prompts Community Building Questions: List of 20 prompts/questions
Talk : : . :
Task Structure Academic Talk focused on Processing and Synthesizing the Big Ideas



https://hsscience4all.org/physics
https://hsscience4all.org/physics
https://hsscience4all.org/physics
https://www.youtube.com/watch?v=smlRaMNc3R8
https://docs.google.com/document/d/1f0ViVr7scl-22y8lc-Ue8B4B9lrEW4nEpX_dq9VORQY/edit?tab=t.0
https://docs.google.com/document/d/1YL4ppJs0QLfZhN5Io94BLXVDimYA0o3tdsLWEzXAM2c/edit?usp=sharing
https://docs.google.com/document/d/1YL4ppJs0QLfZhN5Io94BLXVDimYA0o3tdsLWEzXAM2c/edit?usp=sharing
https://docs.google.com/document/d/1z63bpVfe2qd_o3AbBpquAnpAYiOnxtGYVus35d5f9ds/edit?usp=sharing
https://docs.google.com/document/d/1q5VNtLM0d86bf36aoWNwJfcC2LUcONp8XL3iJMWdzBM/edit?usp=sharing
https://docs.google.com/document/d/1Fpq_Vf0YNEGoTJ00XGHRioG5W1F33invTYAI4M3_vgs/edit?usp=sharing
https://docs.google.com/document/d/1Rk1cr4JSWAFbVVwjmCTFVMf0dXy45Zrf8EXCSvcVYWY/edit?usp=sharing
https://docs.google.com/document/d/1CWhzf1HKJmVrWRw9KcW56C6vOPlb2C607GWUyUC5roQ/edit?tab=t.0
https://docs.google.com/document/d/1CWhzf1HKJmVrWRw9KcW56C6vOPlb2C607GWUyUC5roQ/edit?tab=t.0

Example 1:

Example 2:

Example 3:
1.7 Interconnecting Everything .

Example 4:
Task 2.1 Community Building +

Specific Task 1.3 Connection Question i Task 1.5 Connection Question . ;
Student-led using this script | Student-led using this script : Student-led using this script Building Background Question
o g Pt g Pt 9 P 1 student-led using this script
§ x
E |E General Scripts General Exit Ticket Script for Student-led use, see an example Exit Ticket prompt from Task 1.5
Q
< |
General See General Talk Structures and Slide-based supports in the Poster and Common Slides File
Sensemaking Talk for Equitable, Student-Centered Learning with Data Discussions
Task Level of Orienting Analyzing Making Sense Applications
Support to the Data the Data of the Data and Limitations
s ted Teacher-led Student-led Teacher-led Teacher-led
c & vggeste with the graphic organizer with this Data Script with graphic organizer with graphic organizer
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3 Teacher-led with an annotated | Teacher-led with an annotated | Teacher-led with an annotated | Teacher-led with an annotated
W evel 1 support . : : . : . . . . . . .
pre-filled graphic organizer pre-filled graphic organizer pre-filled graphic organizer pre-filled graphic organizer
- s ted Teacher facilitated Student-led Student-led with Data Scripts, Teacher facilitated
Ea E uggeste with the graphic organizer with this Data Script then transition to Teacher-led with the graphic organizer
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“ Teacher-led with an annotated | Teacher-led with an annotated | Teacher-led with an annotated

Level 1 support

pre-filled graphic organizer

Teacher-led with an annotated

pre-filled graphic organizer

pre-filled graphic organizer

pre-filled graphic organizer



https://docs.google.com/presentation/d/1SejLD1np5GcoFLWufWdCSzqUy31NEyEGy_xb_i4qsgY/edit#slide=id.g2eeba02bd1d_0_952
https://docs.google.com/document/d/1ZYuOLwSXmmrP4d3XMm9y1kBf89NL1DBFMekQLlWmaDg/edit?tab=t.0
https://docs.google.com/presentation/d/1wAWJpBBXq8mu4r3jsi96W8hk2aGlFfy4bQNzvZWHttc/edit#slide=id.g2eefc57b041_0_2475
https://docs.google.com/document/d/1Nc0Hadj6uigDWOfRRkcK9QrQnM5uA-F2Nc-RSqOkrBc/edit?tab=t.0
https://docs.google.com/presentation/d/1X4SuFzMM-CKLFG5Xlt6EPiV2RlaBzpFUPH4wT2x71Bs/edit#slide=id.g2ef09c70859_1_277
https://docs.google.com/document/d/1EH2QxcfyfsHBfl1NLWEHlRw-SV5VnpMCIMPwVkzXWlk/edit?tab=t.0
https://docs.google.com/presentation/d/1OwwuWXMY97FkJXKz-mmpSYy0qXQakbfv3pitOduVcfU/edit#slide=id.g2705fb02e74_0_10
https://docs.google.com/presentation/d/1OwwuWXMY97FkJXKz-mmpSYy0qXQakbfv3pitOduVcfU/edit#slide=id.g2705fb02e74_0_10
https://docs.google.com/document/d/1RKH_Co8RlBJchFacGGFfA2gKGbdcchUjPf-2tUuJS9M/edit?tab=t.0
https://docs.google.com/document/d/1h9BZZeLQ81BVUpBZfccNeCw8BT7GRccSWwBy1dOninA/edit?usp=sharing
https://docs.google.com/presentation/d/1wAWJpBBXq8mu4r3jsi96W8hk2aGlFfy4bQNzvZWHttc/edit#slide=id.g2eefc57b041_0_2794
https://docs.google.com/presentation/d/1ghoRc_E1abiCRYt1exwUUW9qUX_ld3rts81OeZEZFzQ/edit#slide=id.g5d234313cc_0_93
https://docs.google.com/document/d/1GIiBJLokAMZuS-4IaYF_ld0qtXVqvBPczSGss2eJDGs/edit
https://docs.google.com/document/d/1NtO0H_9s7lBFfVOnL9ixUsNe_XvfMxrazFBnu2AiX1Q/edit?usp=sharing
https://docs.google.com/document/d/1WFYiz96sd0dvMMPP8jLmZ1Z5wikn9sUcXKfCIup6FtE/edit?usp=sharing

Suggested

Level 1 support

Teacher facilitated
with the graphic organizer

Teacher-led with an annotated
pre-filled graphic organizer

Student-led
with this Data Script

Student-led with Data Scripts,
then transition to Teacher-led

Student-led with Data Scripts,
then transition to Teacher-led

Student-led with Data Scripts,
then transition to Teacher-led

Student-led
with this Data Script

Teacher-led with an annotated
pre-filled graphic organizer
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Suggested

Level 1 support

Student-led
with this Data Script

Teacher-led with an annotated
pre-filled graphic organizer

Student-led
with this Data Script

Student-led with Data Script,
then transition to Teacher-led

Student-led with Data Scripts,
then transition to Teacher-led

Student-led with Data Script,
then transition to Teacher-led

Student-led
with this Data Script

Student-led with Data Script,
then transition to Teacher-led

3.2
Investigation into
the impact of a
shoe

Suggested

Level 1 support

Teacher-led
with the graphic organizer

Teacher-led with an annotated
pre-filled graphic organizer

Student Leader led
with facilitator cards

Student-led facilitator cards
with Data Scripts

Student Leader led
with facilitator cards

Student-led with Data Script,
then transition to Teacher-led

Student Leader led
with facilitator cards

Student-led with Data Script,
then transition to Teacher-led

3.4
Data Mining for
Newton's
2nd Law

Suggested

Level 1 support

Student Leader facilitated
with the graphic organizer

Teacher-led
with the graphic organizer

Student Leader facilitated
with the graphic organizer

Teacher-led
with the graphic organizer

Student Leader facilitated
with the graphic organizer

Student-led with Data Script,
then transition to Teacher-led

Student Leader facilitated
with the graphic organizer

Student-led with Data Script,
then transition to Teacher-led

42
Finding the
patterns in

waves

Suggested

Student facilitated
with the graphic organizer

Student-led
with this Data Script

Student facilitated
with the graphic organizer

Student-led
with this Data Script

Student facilitated
with the graphic organizer

Student-led
with this Data Script

Student facilitated
with the graphic organizer

Student-led
with this Data Script



https://docs.google.com/document/d/1tTwtY5LNjpQsT69gmXBG_Y7DfMCtMyp96qephMmi6PU/edit?usp=sharing
https://docs.google.com/document/d/1tTwtY5LNjpQsT69gmXBG_Y7DfMCtMyp96qephMmi6PU/edit?usp=sharing
https://docs.google.com/document/d/1tTwtY5LNjpQsT69gmXBG_Y7DfMCtMyp96qephMmi6PU/edit?usp=sharing
https://docs.google.com/document/d/1WFYiz96sd0dvMMPP8jLmZ1Z5wikn9sUcXKfCIup6FtE/edit?usp=sharing
https://docs.google.com/document/d/1WFYiz96sd0dvMMPP8jLmZ1Z5wikn9sUcXKfCIup6FtE/edit?usp=sharing
https://docs.google.com/document/d/1WFYiz96sd0dvMMPP8jLmZ1Z5wikn9sUcXKfCIup6FtE/edit?usp=sharing
https://docs.google.com/document/d/1WFYiz96sd0dvMMPP8jLmZ1Z5wikn9sUcXKfCIup6FtE/edit?usp=sharing
https://docs.google.com/document/d/1WFYiz96sd0dvMMPP8jLmZ1Z5wikn9sUcXKfCIup6FtE/edit?usp=sharing
https://docs.google.com/document/d/1WFYiz96sd0dvMMPP8jLmZ1Z5wikn9sUcXKfCIup6FtE/edit?usp=sharing
https://docs.google.com/document/d/1WFYiz96sd0dvMMPP8jLmZ1Z5wikn9sUcXKfCIup6FtE/edit?usp=sharing
https://docs.google.com/document/d/1WFYiz96sd0dvMMPP8jLmZ1Z5wikn9sUcXKfCIup6FtE/edit?usp=sharing
https://docs.google.com/document/d/1WFYiz96sd0dvMMPP8jLmZ1Z5wikn9sUcXKfCIup6FtE/edit?usp=sharing
https://docs.google.com/presentation/d/1-z9X-aJnGvtG1hzVDxnDT-5Z5aTXlP8lNBpsBpIyiV8/edit#slide=id.g2f246acbfa2_5_233
https://docs.google.com/presentation/d/1-z9X-aJnGvtG1hzVDxnDT-5Z5aTXlP8lNBpsBpIyiV8/edit#slide=id.g2f246acbfa2_5_233
https://docs.google.com/presentation/d/1-z9X-aJnGvtG1hzVDxnDT-5Z5aTXlP8lNBpsBpIyiV8/edit#slide=id.g2f246acbfa2_5_233
https://docs.google.com/presentation/d/1-z9X-aJnGvtG1hzVDxnDT-5Z5aTXlP8lNBpsBpIyiV8/edit#slide=id.g2f246acbfa2_5_233
https://docs.google.com/document/d/1o3SNX0BPNyArWz3hSVE03oZdVGgIpPz4h8PIXZKpciE/edit?usp=sharing
https://docs.google.com/document/d/1o3SNX0BPNyArWz3hSVE03oZdVGgIpPz4h8PIXZKpciE/edit?tab=t.0
https://docs.google.com/document/d/1o3SNX0BPNyArWz3hSVE03oZdVGgIpPz4h8PIXZKpciE/edit?tab=t.0
https://docs.google.com/document/d/1Wu88xW-iK1gJHTFxRuRwRUzuBtQDHDu1FwQvUTRW7AA/edit?usp=sharing
https://docs.google.com/document/d/1Wu88xW-iK1gJHTFxRuRwRUzuBtQDHDu1FwQvUTRW7AA/edit?usp=sharing
https://docs.google.com/document/d/1XLVGMimcjiyBKmgJYu7GmNCKubJ61eT8tR3tEKCVfxI/edit?usp=sharing
https://docs.google.com/document/d/1XLVGMimcjiyBKmgJYu7GmNCKubJ61eT8tR3tEKCVfxI/edit?usp=sharing
https://docs.google.com/document/d/1XLVGMimcjiyBKmgJYu7GmNCKubJ61eT8tR3tEKCVfxI/edit?usp=sharing
https://docs.google.com/document/d/1XLVGMimcjiyBKmgJYu7GmNCKubJ61eT8tR3tEKCVfxI/edit?usp=sharing

Student-led with Data Script, then| Student-led with Data Script, Student-led with Data Script, Student-led with Data Script,
Level 2 support

transition to Teacher-led then transition to Teacher-led | then transition to Teacher-led then transition to Teacher-led
s ted Student facilitated Student facilitated Student facilitated Student facilitated
uggeste with the graphic organizer with the graphic organizer with the graphic organizer with the graphic organizer
o=
- Student-led Student-led Student-led Student-led
wi EE Level 1 support . . . . . . . . . . .
:51 2 with this Data Script with Data Script with this Data Script with this Data Script

Student-led with Data Script, then| Student-led with Data Script, Student-led with Data Script, Student-led with Data Script,

e Z L. transition to Teacher-led then transition to Teacher-led then transition to Teacher-led then transition to Teacher-led

Teacher-led with an annotated Pre-filled Organizer: The teacher provides a strategically annotated and partial pre-filled

graphic organizer, along with step-by-step guidance for students to be successful. This includes explicitly discussing each pre-filled and
unfilled box, defining terms, and explaining how or where students in the future would find the information needed to construct a
response. The teacher either models strong responses or gathers multiple responses from students for each box and gives constructive
feedback about why the response meets the intention of the box or what could be improved in the response to do so.

Teacher-led with the graphic organizer: The teacher provides step-by-step guidance for students to be successful. This

includes explicitly discussing each box, defining terms, and explaining how or where students in the future would find the information
needed to construct a response. The teacher either models strong responses or gathers multiple responses from students for each box
and gives constructive feedback about why they meet the intention of the box or what could be improved in the response to do so.

Teacher facilitated with the graphic organizer: The teacher provides minimal guidance for students to be successful. For key
boxes, the teacher orchestrates and guides student responses. Occasionally, in this mode, the teacher may model strong responses.


https://docs.google.com/document/d/1XLVGMimcjiyBKmgJYu7GmNCKubJ61eT8tR3tEKCVfxI/edit?usp=sharing
https://docs.google.com/document/d/1XLVGMimcjiyBKmgJYu7GmNCKubJ61eT8tR3tEKCVfxI/edit?usp=sharing
https://docs.google.com/document/d/1XLVGMimcjiyBKmgJYu7GmNCKubJ61eT8tR3tEKCVfxI/edit?usp=sharing
https://docs.google.com/document/d/1XLVGMimcjiyBKmgJYu7GmNCKubJ61eT8tR3tEKCVfxI/edit?usp=sharing
https://docs.google.com/document/d/1PQcWKSHfoNcPv72FXIZts_vQBPSYtLNvGWB7rylnZi8/edit?usp=sharing
https://docs.google.com/document/d/1PQcWKSHfoNcPv72FXIZts_vQBPSYtLNvGWB7rylnZi8/edit?usp=sharing
https://docs.google.com/document/d/1PQcWKSHfoNcPv72FXIZts_vQBPSYtLNvGWB7rylnZi8/edit?usp=sharing
https://docs.google.com/document/d/1PQcWKSHfoNcPv72FXIZts_vQBPSYtLNvGWB7rylnZi8/edit?usp=sharing
https://docs.google.com/document/d/1PQcWKSHfoNcPv72FXIZts_vQBPSYtLNvGWB7rylnZi8/edit?usp=sharing
https://docs.google.com/document/d/1PQcWKSHfoNcPv72FXIZts_vQBPSYtLNvGWB7rylnZi8/edit?usp=sharing
https://docs.google.com/document/d/1PQcWKSHfoNcPv72FXIZts_vQBPSYtLNvGWB7rylnZi8/edit?usp=sharing
https://docs.google.com/document/d/1PQcWKSHfoNcPv72FXIZts_vQBPSYtLNvGWB7rylnZi8/edit?usp=sharing

Student-led with Data Script: Students use the data script to direct their data discussion. The teacher monitors groups, stepping
in to model or guide to keep student groups moving forward effectively. If too many groups need help simultaneously, the teacher may
need to bring the class together for a teacher-led discussion to move forward efficiently.

Student Leader led with facilitator cards: The teacher may gather student leaders from each group (teacher selected, student
selected, or students sitting at the A1 spot) before the data discussion and check in with them that they each have a strong enough
understanding of the Orient to the Data and Analyzing the Data to facilitate the conversation up to that point with these Data Discussion
Facilitator Cards. The students do not need to have made sense of the pattern yet; this will ideally come about authentically during the
Making Sense of the Data section. Teachers can be supportive in maintaining small groups, but if too many groups need help
simultaneously, the teacher may need to bring together the class for a Teacher-led discussion to move forward efficiently.

Student Leader facilitated with the graphic organizer: The teacher may gather student leaders from each group (teacher
selected, student selected, or students sitting at the A1 spot) before the data discussion and check in with them that they each have a
strong enough understanding of the Orient to the Data and Analyzing the Data to facilitate the conversation up to that point using the
graphic organizer. The students do not need to have made sense of the pattern yet; this will ideally come about authentically during the
Making Sense of the Data section. Teachers can be supportive in maintaining small groups, but if too many groups need help
simultaneously, the teacher may need to bring the class together to move forward efficiently.

Student facilitated with the graphic organizer: Students use the graphic organizer to guide their data discussion. The
teacher monitors groups, stepping in to model or guide to keep student groups moving forward effectively. If too many groups need help
simultaneously, the teacher may need to bring together the class for a Teacher-led discussion to move forward efficiently.


https://docs.google.com/presentation/d/1-z9X-aJnGvtG1hzVDxnDT-5Z5aTXlP8lNBpsBpIyiV8/edit#slide=id.g2f246acbfa2_5_233
https://docs.google.com/presentation/d/1-z9X-aJnGvtG1hzVDxnDT-5Z5aTXlP8lNBpsBpIyiV8/edit#slide=id.g2f246acbfa2_5_233

