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Science and Engineering Practices

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) through coherent
inves�ga�ons. 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. Planning and carrying out inves�ga�ons, one of the eight prac�ces, makes science more
meaningful for students, and helps shape their worldview.

Planning and Carrying out Investigations

Did You
Know?
The Math and Science
Bureau’s Making Sense of
SCIENCE courses are ﬁlling up!
A few courses remain open.
Applica�ons close on April 19,
2019!

Students’ explora�on of the anchoring phenomenon informs subsequent classroom inves�ga�on.
Students engaging in making sense of the phenomenon come across opportuni�es to learn unknown
knowledge, leading to genera�ng a ques�on and planning an inves�ga�on. One shi� in the new
standards gives students the opportunity to revise their understanding of phenomena when new
evidence becomes available and to reﬁne their models. Mul�ple, coherent inves�ga�ons are required
for students to build comprehensive ideas and explana�ons of the phenomenon.
Students should explicitly understand the how and why of carrying out inves�ga�ons based on the
anchor and inves�ga�ve phenomena. This prac�ce of planning and carrying out inves�ga�ons
requires coherent inves�ga�ons based on student-generated ques�ons/wonderings (See Driving
Ques�on Board, STEM Connect #10).
A Framework for K–12 Science Education’s cau�ons against students conduc�ng inves�ga�ons leading
to known evidence. Inves�ga�ng known evidence perpetuates students’ misconcep�on that sense
making leads to a straigh�orward, easily obtainable answer without struggle. Following an outlined
procedure that leads to predicted outcomes cheats students out of sense making and leaves students
with fewer skills or methods to ﬁgure out complex phenomena in the world.

Classroom Practice-Planning an Investigation

Duschl and Bybee (2014) suggest students should consider the following when planning an
inves�ga�on:
1. Deciding what and how to measure, observe, and sample;
2. Developing or selec�ng procedures/tools to measure and collect data;
3. Documen�ng and systema�cally recording results and observa�ons;
4. Devising representa�ons for structuring data and pa�erns of observa�ons; and
5. Determining if (1) the data are good (valid and reliable) and can be used as evidence, (2) addi�onal
or new data are needed, or (3) a new inves�ga�on design or set of measurements are needed.
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