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Did You
Know?
Concord Consor�um
Simula�ons, Google
Spreadsheets, NetLogo, PhET
Simula�ons, ScratchED, or
Vensim are freely available
online simula�on or data
visualiza�on tools.
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Science and Engineering Practices - Mathematical and Computational
Thinking

Sense making requires students to be engaged in understanding the world by genera�ng, using,
and extending scien�ﬁc knowledge around a phenomenon (Schwarz et al., 2017). When
classrooms focus science educa�on on applica�on [phenomenon] then students are mo�vated
to explain and the focus of learning shi�s from learning about a topic to ﬁguring out why or
how something happens. A Framework for K–12 Science Education emphasizes eight prac�ces
that scien�sts and engineers use in their profession and that students u�lize in their K–12
science educa�on. Mathema�cs and computa�onal thinking, one of the eight prac�ces,
enables predic�ng the behavior of systems and tes�ng the validity of those predic�ons.

Mathematical and Computational Thinking

Students engaging in mathema�cal and computa�onal thinking apply mathema�cal formulas to
precisely, predic�vely model phenomenon. Mathema�cs requires students to iden�fy and
measure pa�erns or quan��es in a way so peers can compare results consistently. Once
students iden�fy pa�erns and quan��es, they address the rela�onship between those
quan��es and rela�onships (e.g. mathema�cal formulas). The equa�on f=ma (force = mass x
accelera�on) describes the rela�onship between quan��es (i.e. mass and accelera�on) to the
force of an object. Students are using mathema�cal formulas to explain the phenomenon, not
to reinforce predeﬁned data or to prac�ce procedural ﬂuency.
Visualizing data (i.e. computer models or computer simula�ons) gathered from inves�ga�ons
help students to reﬁne their understanding of rela�onships and processes to explain a
phenomenon. Students can use exis�ng or create new online tools to design and simulate
scien�ﬁc systems. Computa�onal tools help students understand systems that are too complex
mathema�cally or that have random or probabilis�c elements (Schwarz et al., 2017).

Classroom Practice

Suppor�ng students u�lizing this prac�ce calls for a classroom culture promo�ng student sense
making and providing the appropriate tools. Appendix F of the NGSS iden�ﬁes ways to
incorporate this prac�ce in the classroom. Push students to take qualita�ve observa�ons that
lend themselves to quan�ta�ve measures. Students use visualiza�on tools to ﬁnd pa�erns and
trends from quan�ta�ve measures. Students use those visual tools to help explain the
phenomenon.
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