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inquiry and argumentation are at the heart
of current efforts to help students develop
scientific literacy

scientific literacy involves understanding:
how knowledge is generated, justified, and
evaluated by scientists

how to use such knowledge to engage in inquiry
in ways that reflect the practices of the scientific
community

scientific argumentation is ultimately
about:

developing, warranting, and communicating
a persuasive argument in terms of the
processes and criteria valued in science

constructing, critiquing, and communicating
sound and valid arguments in terms of the
connections between and among the
evidence and theoretical ideas




these are central 215t century skills




making sense of the phenomenon

generating a sufficient and useful explanation

justifying their explanation using appropriate
evidence and reasoning

evaluating the validity or acceptability of an
explanation

unfortunately, opportunities for students
to engage in scientific argumentation in
the classroom are typically rare




research over the past 15 years has
focused on computer-enhanced
environments to support students
constructing arguments and engaging with
one another in argumentation

these environments can also support
students’ development of 215t century skills




students adapt their everyday
communication skills to align more
closely with the values, habits of mind,
and criteria involved in scientific
argumentation

students adapt to new technologies

argumentation skills can be viewed as
central to helping individuals adapt to
changing circumstances in their
environment

CASSIS discussion
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DREW evironment




many environments focus on helping
students learn how to work toward
consensus

students need to communicate complex
ideas in order to build a shared
understanding

scientific argumentation is ultimately about
developing, warranting, and finally
communicating a persuasive argument

scripts integrated into the environments
support students in these roles

CASSIS single-argument script
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WISE conflict schema




environments promote non-routine problem-

solving skills by providing

access to rich sources

of data and tools to investigate complex questions

this involves pattern recognition, deduction,
analogical thinking, and several other key
problem-solving skills in a context that is
constantly shifting as students interact with one
another and add new ideas to the mix
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WISE Principle Maker
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participant awareness tools help
students monitor their own participation
or contributions and the participation or
contributions of others

another approach to supporting self-
management and self-development
involves metacognitive prompts




VCRI
participation




CASSIS argument
sequence script
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arguments are systems of claims,
warrants, backings, and data that can
involve substantial complexity as they
evolve through discussion

students must examine how the
components of an argument or
counterargument fit together

students can be scaffolded in specific
roles as they investigate complex
systems

DREW diagramming tool
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VCRI debate tool




guasi-experimental or experimental
designs

most current research focuses on
specific activity structures and scripts

different evaluation approaches due to
differences in focus

assessments focus on skills related to
215t century skills:

argumentative interaction

learning of argumentation skills

content learning




environments integrate design principles
developed through research on
argumentation and the learning sciences

environments focus on skills, habits of
mind, and communication processes
central to science and 215t century skills




there are certainly domain-specific
aspects of argumentation in science

environments focus on forms of
argumentation that generalize to certain
other domains

this generality supports 21st century
skills (and partaking in societal debates
and political life within democratic
societies)




national science standards, however,
place heavy emphasis on inquiry and
argumentation and thus provide
excellent opportunities for integration of
these skills into the curriculum




many environments organized as
“scripts” that orchestrate and structure
students’ interactions with each other
and the environments

most research focuses on the efficacy of
clearly defined scripts, tools, and activity
structures

research thus supports incorporation
into other online and offline curricula and
learning environments

Thank you!




