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High School - Three Course Model 

Overall Chapter Introduction
A Framework for K-12 Science Education (NRC Framework, 2012) outlined a significant new vision for science education. The Next Generation Science Standards for California Public Schools, Kindergarten through Grade Twelve (CA NGSS)) are just the first step to translate that vision into practice aided by the California Science Framework. 

Before the CA NGSS can be implemented, the high school grade-banded performance expectations (PEs) must be organized into courses. This chapter describes one way in which the PEs for high school could be bundled together into units to form an appropriate sequence of courses in three course version. 
This chapter describes three high school courses. Appendix K of the NGSS provides examples of model course mapping for the middle grades and high school level. The courses proposed in this chapter are based on the Modified Science Domains Model in which one course is assigned to the commonly taught courses in high school: biology, chemistry, and physics. The modification introduced in each of these courses is that the earth and space science (ESS) performance expectations have been distributed across biology, chemistry, and physics courses based on their best conceptual fit. In most cases, an earth science phenomenon motivates the study of a fundamental process in one of the other sciences. ESS is not intended to be an add-on, but an exciting opportunity to see basic principles expressed at a larger scale. 
Individual PEs should not be used to develop individual lessons or activities, as they are insufficient to specify the full organization of a coherent curriculum. Rather, a unit comprising a bundle of selected PEs from biology or chemistry or physics as well as the appropriate earth and space science PEs that allows enough breath to address the key content ideas that students need to develop in depth. 

In general, the PEs in each unit allow students to engage in disciplinary core ideas (DCI) related to a specific disciplinary topic through the use of the scientific and engineering practices. The PEs are the expected outcomes after a sequence of units that build on one another and are developed for the students as the underlying knowledge of the topics in high school. Furthermore, as students engage in multiple practices in the course of each of these units, they also make use of the crosscutting concepts (CCC) as tools to make sense of their observations and investigations within each unit and to answer the guiding questions that are developed based on the phenomena investigated. 
The selections of PEs in each unit bundle presented in this chapter are only one example of the way in which the PEs could be coherently organized and should not be interpreted as the only way or the required way to address science instruction especially within these embedded courses. There are a variety of possible alternative paths and different interplays among overarching themes identified in each unit bundle. Educators should consider their local context as they reflect upon these examples and make decisions regarding the development of their own instructional sequence and courses adapted to best meet their students’ needs. 

For each unit bundle of PEs, an effort is made to provide an expanded description of the science concepts indicated in the DCI that underlie the specific set of PEs. Furthermore, the clarification statements and assessment boundaries associated with the PEs in the bundle were used where appropriate to suggest students’ investigations consistent with the learning objectives for the unit and aligned with the vision of three-dimensional learning, consisting of science and engineering practices, crosscutting concepts and disciplinary core ideas. 

The teaching of science and engineering content should be integrated with the teaching of the practices of scientists and engineers. It is through the integration of content and practices "that science begins to make sense and allows students to apply the material” (NGSS, 2013).  The CA NGSS encourage teachers and students to go more deeply into specific topics, emphasizing critical thinking and primary investigation in the context of case studies. 
However, the CA NGSS does not dictate any specific curriculum.  Rather, it is left to local decision makers to determine how to organize units or bundle performance expectations to present coherent and engaging curricula for students. Some suggestions are made in these framework documents. Such curricula should help students master the disciplinary core ideas identified by the NRC Framework, through investigations that employ both science and engineering.  In particular, lessons should be created in such a way that students learn the power of employing CCC to understand and explain phenomena from a wide variety of fields.  Local education agencies will determine how best to arrange this curriculum.  

A cursory review of the CA NGSS PEs and the 1998 California State Content Standards for Science reveals a significant change in emphasis.  With the exception of the investigation and experimentation standards, all of the 1998 California State Content Standards for Science start with the phrase “Students will know…”  By contrast, the performance expectations of the CA NGSS emphasize higher level reasoning through phrases such as: “plan and conduct...”, “develop models…”, “communicate…”, “predict…”, “apply scientific principles…”, “support the claim…” etc. Although the number of PEs in CA NGSS is smaller than the number of standards in the existing standards, they require a deeper understanding. It is critical that teachers look at the verbs embedded in each PE to understand what students are expected to do.  It is no longer sufficient for students to simply “know” facts about science, they need to be able to apply science and engineering practices to uncover and elucidate crosscutting concepts that have applications across many DCI.

The PEs of the CA NGSS for the high school level are the assessable statements of what all students should know and be able to do by the end of twelfth grade.  In other words, the PEs represent the minimal assessable standards for which all high school 

students should be held accountable. Each of the PEs have assessment boundaries to guide those who construct standardized assessments.  Thus, the PEs set a minimum goal and high school science teachers should include additional expectations as appropriate for the goals of their courses.  Teachers should pay close attention to the DCI, SEP, and CCC and develop each to the depth appropriate for the goals of their class using the resources in the CA NGSS Appendices.   
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