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Seize the opportunity provided by the state’s upcoming science
learning standards:
By Jessica Whisher-Hehl, Onondaga-Cortland-Madison BOCES Center for Innovative Science
Education Coordinator and Laura Lehtonen, Capital Region BOCES Program Manager for STEM
& 21st Century Skills
We are at the precipice of an exciting change in K-12 science education in New York State with the anticipation of new
science learning standards. The draft New York State Science
Learning Standards (NYSSLS), released in November 2015, gave
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The development of the draft science standards began with a survey in 2013 to inform edits to the Next Generation Science Standards (NGSS) (Lead States, 2013), which were the basis for the draft NYSSLS. The NGSS were created using an extensive
development process (http://www.nextgenscience.org/development-process) conducted by 26 lead states, including New
York. After the release of the draft NYSSLS in November 2015, the New York State Education Department (NYSED) conducted a survey that found the majority of respondents in support of the new standards. NYSED is in the process of finalizing
the NYSSLS for consideration by the Board of Regents. A summary of the entire development process can be found at http://
www.p12.nysed.gov/ciai/mst/sci/nyssls.html.
Considering the draft NYSSLS are significantly correlated with the NGSS, it is important to have an understanding of the development and purpose of the NGSS. The vision, context, and research for the NGSS is articulated in the National Research
Council’s A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. One of the key shifts
in the current science standards is a focus on usable science for all students:
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By the end of 12th grade, students should have gained sufficient knowledge of the practices,
crosscutting concepts, and core ideas of science and engineering to engage in public
discussion on science-related issues, to be critical consumers of scientific information related
to their everyday lives, and to continue to learn about science throughout their lives. They
should come to appreciate that science and the current scientific understanding of the world
are the results of many hundreds of years of creative human endeavor. It is especially important to note that the above goals are for all students, not just those who pursue careers in
science, engineering, or technology or those who continue on to higher education.
(NRC, 2012, p. 9)
All students deserve and require a K-12 science education experience that supports their future success. This is more
important than ever, considering the fact that science permeates many more aspects of our lives.

New science standards
One goal of the new standards is for a cohesive and coherent K-12 science learning experience, which is based on the
most recent research on how students learn the subject matter. Learning progressions theory forms one of the bases
for the new standards. This represents both the logical progression of a science concept and how students’ ideas
progress to more complete understanding of the concept (Furtak & Heredia, 2014).
To develop a thorough understanding of scientific explanations of the world, students need
sustained opportunities to work with and develop the underlying ideas and to appreciate those
ideas’ interconnections over a period of years rather than weeks or months. (NRC, 2012, p. 26).
Such an approach will require educators to intentionally provide robust and coherent science learning opportunities
to students throughout their K-12 experience. The 2012 National Survey of Science and Mathematics Education
found that regular science instruction is rare in elementary schools and often not conceptually coherent (Banilower,
et al. 2013; National Academies of Science, 2015). Thus, we need to thoughtfully and intentionally consider the
requirements of the learning progression as we move towards implementation of the NYSSLS. This will require a
cohesive K-12 approach.
Another critical new component in the standards is the full integration of three dimensions: disciplinary core ideas,
crosscutting concepts, and science and engineering practices. All three dimensions
are grounded in learning progressions. The disciplinary core ideas are the science
concepts. The Framework intentionally limited the number of disciplinary core ideas
to allow students to develop sufficiently deep understanding, noting that “an
important role of science education is not to teach ‘all the facts’ but rather to prepare
students with sufficient core knowledge” (NRC, 2012 p. 31). The crosscutting
concepts unify all disciplines of science and “help provide students with an organizational framework for connecting knowledge from the various disciplines into a
coherent and scientifically based view of the world” (NRC, 2012, p. 83).
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Scientific and engineering practices are the cognitive processes in which scientists and engineers engage. The
integration of the practices is a purposeful differentiation from the previous standards, which included stand-alone
inquiry skills. The new standards “call for moving away from learning content and inquiry in isolation to building
knowledge in use – building and applying science knowledge” (Krajcik et al., 2014, p. 158). The full integration of the
three dimensions is a key difference between the draft NYSSLS and the current standards.
Educators must consciously engage in learning to fulfill the call of the new standards because they are significantly
different from what currently exists. The type of instruction envisioned by the Framework “represents a significant
departure from current teaching approaches” and “all teachers – regardless of their preparation or experiences –
will require some new knowledge and skills” (National Academies of Science, Engineering, and Medicine, 2015).
Furthermore, the type of instruction required by the NGSS is different from the science learning experiences of
previous generations, as well as the instruction educators themselves were trained to deliver (Osborne, 2014). To
that end, the new standards provide learning opportunities for students as well as teachers and administrators. This
educational need is going to require us to plan, support, and implement professional development opportunities to
all teachers that is more robust than current practices (National Academies of Science Engineering, and Medicine,
2015).
The draft NYSSLS indicate a significant and imminent change in science education – a change that should be embraced. We must refrain from our natural tendency to be assimilators, or to frame the new aspects of the standards
as parts of our existing practice. The assimilation trap will prevent us from seizing the opportunity provided by the
new standards to change K-12 science education (Spillane, 2009). We strongly encourage educators to view the new
standards with an open mind and a vision of the future, not the past.
Although NYSED has expressed the need for a thoughtful and slow process for implementation of the new
standards, we are not yet certain of the timeline. With changes looming, however, schools and districts should
not wait to begin professional development and planning.

Important considerations for schools and districts getting ready for implementation:
● Understand the implications of the Framework for K-12 Science Education: Practices, Crosscutting Concepts,

and Core Ideas.
● Develop a district plan that mirrors the NYS Strategic Plan for Science with specific goals for standards,
curriculum,professional development, assessment, materials, and administrative and community support.
● Develop a vision and plan for three-dimensional learning which includes the K-12 progression in the science and
engineering practices, the disciplinary core ideas and the crosscutting concepts.
● Support development of formative and summative assessments to create information about student learning.
● Explore the available NGSS resources provided by NSTA and Achieve.
● Become familiar with and use the EQuIP rubric for Lessons & Units: Science to vet new
district-developed curriculum materials and those that become available on the market.
(http://www.nextgenscience.org/news/equip-rubric-science-released)
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