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Instructional Practices Called for by NGSS
from the Perspective of an IPS or FM&E Teacher

Harold Pratt

The Next Generation Science Standards' (NGSS) were released in May, 2013, and since
then much has been written® about how to read and understand the unique design and
new vision of the standards. Introductory Physical Science (IPS) and Force, Motion, and Energy
(FM&E) teachers may be wondering how their curricula align with NGSS. Without go-
ing into detail, rest assured that the content in both courses is front and center in NGSS,
just as with the National Science Education Standards. An equally important question is
“Does the NGSS suggest pedagogy or an instructional philosophy or style different from
that in IPS and FM&E?”

The unique design of NGSS places a series of performance expectations—which
integrate science and engineering practices, disciplinary core ideas and crosscutting con-
cepts—as the primary elements in the standards. The integrated nature of the perfor-
mance expectations have significant implications for instruction that may require a change
in daily instructional practices for many non-IPS/FM&E teachers, though the standards
themselves do not specify the nature of instruction. The role of standards is to describe
student outcome performances; the type of instruction is determined by individual teach-
ers or by school district or state curriculum policies.

With this background in mind, the question that is probably in many IPS or FM&E
teachers’ minds is “Will the NGSS aftect my teaching?” Although not addressing IPS or
FMG&E teachers specifically, Brian Reiser, one of the writers of both NGSS and the Frame-
work for K-12 Science Education (the guiding document for the development of NGSS) has
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tackled the issue in a recent article.” A brief review of the article will indicate how Introductory Physical
Science and Force, Motion, and Energy fit the classroom practices he describes.

Reiser identifies three interrelated goals that affect how teachers adhering to NGSS need to support student
learning:

* Core Ideas: The Framework and NGSS shift emphasis away from the breadth of too much content to a
focus on the in-depth development of core explanatory ideas.

* Practices: The Framework and NGSS outline a central role for science and engineering practices in which
students develop key explanatory ideas and models through investigation and apply them to make sense
of phenomena.

* Coherence: Building explanatory ideas requires treating science learning as a coherent progression (i.e. a
storyline) in which learners build ideas across time and between science disciplines.

These three goals can be thought of as an approach to teaching science that emphasizes the role of explanatory
core ideas, how the practices are used to build the ideas, and how they fit together (coherence). To stress how this
emphasis will affect teaching, Reiser lists three shifts in teaching practices that may affect teachers.

1.

“The goal of instruction needs to shift from facts to explaining phenomena.”

Instead of learning about ideas as ends in themselves because they have been identified as important,
students will figure out the scientific ideas to explain how and why phenomena occur. Lessons or ac-
tivities should start with phenomena and progress to models that explain what has been observed or
investigated.

“Inquiry is not a separate activity—all science learning should involve engaging in practices to build
and use knowledge.”
The emphasis on inquiry in science and engineering practices is a commitment to “figuring out.” It

involves students posing questions, designing investigations, constructing explanations from evidence,
and engaging in argumentation to reach consensus conclusions.

“Teaching involves building a coherent storyline across time.”

If explanations are to be grounded in phenomena and evidence, the justification for the order of lessons
must flow from the phenomena themselves, not the traditional structure of the discipline. Ideas must
build from activity to activity in a logical way, developing more complex and extensive explanations.

As an interesting exercise, compare the above goals with the following description of Introductory Physical Science
and Force, Motion, and Energy from a 2005 issue of Reflections.*

“Both courses focus on important, fundamental concepts essential to all science disciplines... They
trade breadth of coverage for depth of understanding...”

“Both courses have a clear story-line. What is learned in early chapters is used in the later ones.”
“The learning of individual concepts begins with a question or a problem.”

“Most of the content and development of inquiry skills comes from doing investigations, summa-
rizing data, and drawing conclusions from the results.”
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IPS and FM&E teachers should recognize the broad goals and teaching “shifts” outlined by Reiser as already in
place in their teaching, and they will find that the pedagogy in the two courses is “aligned” with the instructional
approach expected from NGSS.

Keep up the good work; you were already in the “next generation”!

! NGSS Lead States. (2013). Next generation science standards: For states, by states. Washington, DC: The National Academies Press.

[N}

Pratt, H. A. (2013). The reader’s guide to the next generation science standards. Washington, DC: NSTA Press.

Reiser, B.J. (2013). What professional development strategies are needed for successful implementation of the next generation science standards?
Invitational Research Symposium on Science Assessment: Washington, DC: K-12 Center at ETS. (Used with permission.)

* Haber-Schaim, U. (2005). The underlying principles of IPS and FM&E. Reflections #19: Spring, 2005. Lakewood, CO: Science Cur-
riculum Inc.

Harold Pratt was a staff member and writer for the National Science Education Standards (NSES) and is a former President of NSTA. He is
president of Science Curriculum Inc., and has consulted with NSTA during the review and feedback phase of the development of the Next Genera-
tion Science Standards (NGSS).

Educating Students, Supporting Teachers, Exceeding Standards

IPS
RS L T .
Helping students learn by: |ntro'ductory‘ 1 Supporting teachers through:
« integrating scientific practices with Ph)’Sical Science | * professional development workshops;

science concepts and content;

9th Edition

* workshop tuition credits;

* developing collaborative and analytic

R o the IPS Teacher’s Guide and Resource
skills;

Book;

» scaffolding science reading skills with
Comprehension Guide Questions
(CGQs).

o the IPS Assessment Package;

¢ videos and software.

For more information about IPS, For ebook information, scan

scan this code this code or visit

. sci-ips.com/e_ebookinfo.htm
Also available as an ebook!

Science Curriculum Inc. For workshop information,
or visit sci-ips.com/links.htm 888-501-0957 scan this code or visit
Thoughtful Curricula sci-ips.com/e_workshops.htm

Developing Thinking Students

Happy Holidays to all!



http://www.nap.edu/NGSS/
http://www.nsta.org/store/product_detail.aspx?id=10.2505/9781938946066
http://www.k12center.org/rsc/pdf/reiser.pdf
http://sci-ips.com/links.htm
http://www.sci-ips.com/
http://sci-ips.com/e_ebookinfo.htm
http://sci-ips.com/e_workshops.htm

