


 
 
 
Figure 4 shows the average ACT science score over time disaggregated by race/ethnicity. From 2013 (pre-
sequence) to 2018, scores have increased for all subgroups. Changes to the average ACT science score for each 
subgroup between 2013 and 2018, listed from largest to smallest, are the following: Multiple (+3.9), Asian (+1.6), 
Black (+1.3), Hispanic (+0.9), and White (+0.6). 
 
 
 

 

Figure 4 
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Appendix B: High School Instructional Materials Review Process 

In April and May of 2018, the Science Teacher Cadre reviewed all instructional materials on the High School ODE 
Adoption List, in addition to the Patterns materials they were already using in their classrooms.  The chemistry 
team did an additional review of materials in September 2018. Upon completion of their full review process, each 
course team on the Cadre noted the following: 

• The textbooks on the ODE adoption lists were not significantly different than the textbooks we 
already own and are still in good condition: 

o Physics: Hewitt Conceptual Physics  
o Chemistry 1: Living by Chemistry  
o STEM Chemistry: Chemistry (Pearson, by Wilbraham, et. al.) 
o Biology: Miller and Levine Biology 

• After reviewing the materials against the Equip Rubric (a nationally developed rubric to evaluate 
NGSS alignment of curricula) and our internal criteria, the ODE Adoption List materials were 
judged insufficiently aligned to the NGSS and the instructional goals for our courses. 

• Teachers agreed that our own Patterns instructional materials were both high quality and would 
require substantially less money to continuously improve versus buying all new textbooks. This 
will allow us to allocate funds to purchase new lab equipment and to replace old and broken 
equipment across our schools. With the emphasis on the practicing of science and engineering in 
the NGSS, the Cadre and Project team wants to prioritize schools having the tools and materials 
for students to engage in science. 
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Appendix C: Professional Development Plan - Outline of Events 

 

Teachers Year 1, 2019-2020 Year 2, 2020-2021 

Physics 2 day “Instructional Practices for Science Equity” 
training. Offered summer, July 18 and 19, or 2 days 
during the school year. 
 
2 days “Physics Classroom Walkthroughs” teachers 
observe each other for a half day and reflect on 
observations for a half day.  

2 days “Physics Classroom Walkthroughs” 
teachers observe each other for a half day 
and reflect on observations for a half day.  
 
2 day “Instructional Practices for Science 
Equity” training for new teachers 

Chemistry 2 day “Instructional Practices for Science Equity” 
training offered during the school year. 
 
2 days “Chemistry Classroom Walkthroughs” 
teachers observe each other for a half day and reflect 
on observations for a half day. 

2 days “Chemistry Classroom 
Walkthroughs” teachers observe each 
other for a half day and reflect on 
observations for a half day.  
 
2 day “Instructional Practices for Science 
Equity” training for new teachers 

Biology 5 days “Biology for the Next Generation” 
training.  Offered summer, July 15-19 or August 12-
16, or 5 days during the school year (spread out, 
based on unit timing). 
 
1-day “Biology Classroom Walkthroughs” teachers 
observe each other for a half day and reflect on 
observations for a half day. 

2 days “Biology Classroom Walkthroughs” 
teachers observe each other for a half day 
and reflect on observations for a half day.  
 
2 day “Instructional Practices for Science 
Equity” training for new teachers 
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Appendix F: High School Instructional Resources Background & Instruction Model 

Background: The Patterns High School Science Sequence is a three-year course pathway and curriculum aligned to 
the Next Generation Science Standards (NGSS). The sequence consists of freshman physics, sophomore chemistry, 
and junior biology courses. Each course utilizes common instructional strategies and real-world phenomena and 
design challenges that engage students in rigorous learning experiences.  The curriculum is a combination of 
teacher-generated and curated open-content materials. Development of these materials began in the classrooms 
of Beaverton teachers and has grown steadily over the last 7 years. Development of the curriculum is now a 
regional effort in part supported by our STEM Hub, the Portland Metro STEM Partnership (PMSP), who have 
recently received several grants to support the curriculum and its development of career connections. Initially 
implemented in Beaverton between 2012 and 2014, the sequence has been continuously improved over time by 
teacher leaders and with the help and input of teachers across the district. To view data showing changes we have 
seen before and after implementation of the Patterns Sequence, including AP and IB science enrollment and 
science achievement on the ACT test, see Appendix A. For information on the review process the Teacher Cadre 
conducted to put forth this recommendation, see Appendix B.  

Model of Instruction: The Patterns Approach to science instruction emphasizes the use of mathematical and real-
world patterns to predict the future and understand the past.  Students construct science knowledge by making 
an initial “wild-guess”, asking questions, planning and conducting experiments, collecting data, finding a 
mathematical model that fits their data, explaining the phenomenon based on that model, then finally making a 
data-informed prediction. Harnessing their own experiences, students compare and contrast low-evidence 
predictions (wild guesses) to their data-informed prediction to live the scientific experience and learn the value of 
evidence-based reasoning.  Additionally, students engage in several engineering projects in each course, where 
they must use patterns they discover in their designs to optimize solutions to real-world problems.  The Patterns 
Approach utilizes technology, student-constructed knowledge, frequent opportunities for student talk, and 
language supports to ensure the engagement and success of every student.  By emphasizing, rather than 
removing, the mathematical connections to science, the Patterns Approach supports student conceptual 
understanding by making connections between real-world inquiry experiences, graphical representations, and 
mathematical representations of science phenomena. 
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