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Ideally, science educators will find natural ways to incorporate these practices into each lesson,
while remembering that not every practice belongs in every lesson. Scientists and engineers
engage in these practices regularly and use them in interconnected ways to solve problems. In
order to teach students to do the same, science teachers must be smart about how they present
them within the instructional process. Laboratory investigations or classroom activities should not
be limited to only one practice nor should practices be separated from the instructional process.

Although all practices are important and play a vital role in meaningful K-12 science instruction,
practice seven is essential for developing the critical-thinking skills that are required of successful
scientists and engineers. Practice seven, “engaging in argument from evidence,” ensures that
students will be able to write quality explanations and meet C mm nCre$ & e $ anda d expectations
surrounding argumentation.
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T he C mm nCre$ & e$ anda dein English Lang age AX #W ing require secondary-level students to
engage in evidence-based argumentation. Specifically, middle-school standards CCSS.ELA-
Literacy.W.6.1, CCSS.ELA-Literacy.W.7.1 and CCSS.ELA-Literacy.W.8.1 state: “Write arguments
to support claims with clear reasons and relevant evidence.”

As students progress into high school, CCSS.ELA-Literacy.W.9-10.1 and CCSS.ELA
Literacy.W.11-12.1 ask them to: “Write arguments to support claims in an analysis of substantive
topics or texts, using valid reasoning and relevant and sufficient evidence.”

Similar wording is used for each standard at the middle-school and high-school levels, however the
expectation is that there will be more sophistication and complexity in each student’s writing as he
or she nears graduation. NGSS standards set a comparable path for science students, and they are
also expected to become more adept at writing scientific arguments from evidence as

they progress.

The Claim, Evidence, and Reasoning Framework provides educators with a highly effective tool
for engaging students in writing scientific arguments. It asks students to construct their own
explanations, provide more detailed insight into phenomena, and use evidence-based logic to make
connections. This is a departure from more traditional science instruction that stresses building
vocabulary and memorizing facts realized through direct instruction and teacher-contrived
experimental procedures.

In addition, the CER Framework naturally integrates additional science and engineering practices.
For example, students may use models (practice two) as a piece of evidence, analyze and interpret
data (practice four) as evidence and/or reasoning, apply computational thinking (practice five)

in developing a reasoning statement, construct an explanation (practice six) for justification, and
learn to communicate their analysis effectively (practice eight).
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he CER Framework is an excellent structure for teaching students at all grade levels how to

construct arguments from evidenge. A frame rkf+ K 12 Science Eq c& i nprovides a rationale
for this practice and is referenced in Nt Gene & i n Science § anda d#
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Utilizing this practice in science instruction increases rigor by incorporating a greater cognitive
complexity of thinking. When first teaching this practice in the classroom, it is beneficial to focus
on the structure of claim, evidence, and reasoning arguments while making certain that students
understand the difference and can properly write an example of each term. As students become
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S tates that adopted the Nat Gena & i n Science & anda dedetermined their own timelines for
implementation. As a result, some middle-school students may have experience in engaging
in argumentation from evidence, while others may not. Strategies for helping first-timers
include providing definitions for claim, evidence, and reasoning, and offering simple examples
that reinforce the fundamentals of writing a claim, supporting it with evidence, and connectlrg
appropriate reasoning. Consider the following Performance Expectation as it appears in the Nt
Gena5 i n Science $ anda d# along with a sample claim, evidence, and reasoning response:

’ B
& notructon S
Construct an ument supported by ewdence for' how increases in human population and

per-capita consumption of natural resources impact Earth’s systems.
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As the population of Cityville increases, resulting air pollution caused a change in
Earth’s systems.

E yd r-.g.:
)
1. According to the Census, the population of Cityville has increased by 20,000 over
the past 10 years.

2. According to a recent article by the Associated Press, air quality in Cityville has worsened
over the past 10 years as a result of increased coal-burning at the power plant.

3. Rain barrels recently tested positive for slightly acidic water.
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Human population growth affects consumption of natural resources. As the population of
Cityville grew, more coal was used to keep up with increasing electricity demands. Burning
this natural resource releases compounds that cause acid rain, which negatively impacts
Earth’s systems. Changes in population caused changes in the hydrosphere, atmosphere,
and biosphere.

At the middle-school level, students typically begin by providing a claim, evidence, and
reasoning either in a graphic organizer or in a format similar to that above. As students
become more proficient in this skill, they can progress into a clearly written paragraph or
concise oral argument.

Teachers can use their discretion as to the science content or disciplinary core ideas included in
the argument. For instance, it may make sense to include prior-knowledge of Earth’s systems
or to conduct student research leading to the connection of acid rain and coal burning. The
details of the argument will change according to each assignment, but the process of using the
Claim, Evidence, and Reasoning Framework should be consistent.
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arents can support students as they learn to engage in argumentation using evidence by

looking at factual information with students and asking them questions about what that
information means or implies. Helping students learn to take their time to review all information
and make a logical, concise claim is a good first step. In addition, parents can review sets of
information with students (graphs, videos, readings, etc.) that surround a topic or phenomenon
to help them make connections. This will give them the practice they need to draw and support
appropriate conclusions and the foundation to participate in quality argumentation.
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&t Gena & i n Science $ anda d#require students to engage in argument from evidence, but

not all students have experience gathering evidence, formulating written arguments, and
critiquing other arguments. The Claim, Evidence, and Reasoning Framework for writing scientific
explanations supports students as they learn to master these critical skills.

Teachers must be clear about how the CER Framework is used and should model it when
necessary. Eventually, students will gain confidence using it, and, as a result, will become better
scientific thinkers and communicators.
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