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R+P Collaboratory

The R + P Collaboratory is an NSF-funded project formed
to address the gap between research and practice in STEM
education, across both formal and informal settings.
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R+P Theory

We are experimenting with novel arrangements that
better connect research and practice as well as build
new relationships between researchers and
practitioners.
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Levels of Collaboratory Work

Researchers at CSSS

We are supporting researchers and

practitioners to create new forms of - Workshops at NARST
research and design partnerships - Webinars
We are designing and testing research - Adaptation site research

practice partnerships in STEM
improvement efforts to create new insights
and resources for the field.

We are creating new tools for both - Practice Briefs
researchers and practitioners. These tools Curating resources (PD guide)

Website

and other resources will be available on
http://researchandpractice.org
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Collaboratory R+P Partnerships:
Focal Areas

FORMATIVE
ASSESSMEN T

STEM PRACTICES

INTERACTIVE
TECHNOLOGIES

LEARNING ACROSS
SETTINGS
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Creating New Tools

STEM PRACTICES
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Practice Briefs

STEM Teaching Tool #47

Practice
Brief

Is it important to distinguish
between the explanation and
argumentation practices in the

classroom?

What Is The Issue

The a i ) {

expact learners 10 engage in the science
practics of ‘constructing explanations’ and
also in ‘argument from evidence’ (along with
six other practices). But, some curricua and
PD resources don't make this distinction.
They integrate argumentation into
expianation and say that it isn't important for
students to understand the difference. Does
it matter?

Authored by Phiks Bl and Arcirew Shouser Jan 2014,
0 Now 2013

Why it Matters to You

C

Teachers should help students urderstand
how scientific knowdedge is produced
through explanation and argumentation.

District staff and PD providers should
emphasize the distinction betwesn
explanation and argumentation in PO.

School leaders should leam 1o recognize
what it looks like for student to learn
scence through argumentation and
exglanation focused tak and writing.

Things To Consider

« Explanations are constructed from models and
reprasentations of reality — not out of data and warrants.
Wih arguments, scientists attempt to logically reason
from the data to a concluson using appropriate warrants.
Argumentation often involves comparing different
explanations for natural phenomena in an evidence-based
way. The two practices are deeply linked to each other, but
they do different intellectual work for scientists. Bewiew the
Medal of Scientiéc Praclices to lsam more.

« It can be simpler to not distinguish explanation fom
argumentation—to introduce students 1o one practice
rather than two. This comes with some downsides.

* Argumentation invoives a level of uncertainty — one argues
1o darify for hersel or to persuade others who have a
different idea. A measure of uncertainty is powerful for
constructing open-endad, authentic investigations for a
class. Focusing on explanation and ignoring argumentation
may inhibit such investigations. If this intellectual work is
anly framad for students as explanation then the classroom
process of exploring and testing different student ideas
through evidence-based argument may not hapgen.
Explanation can easily only focus on finding the “right
answer” —rather than understanding the concepiual ideas.

* Science curicuia and assessments wil ikely diferentiate
between the two practices since the NGSS did, so leamers
need to soe them as separate aspects of doing science.

Attending to Equity

« All students should be fuly engaged in argumentation- and
exp!a-xanon -focused instruction. S,.m.e_mmzm_xs
cultiural and neads 1o be taken into account. Students with
limited proficiancy in Engiish often bareft from more
cuslom supPors in order to fully participate.

Recommended Actions You Can Take

 Leam more about the explanation and argumeniation
practices from the Framework for K-12 Science Education.

« Distinguish between explanation and argumentation in
lessons and show how they connect. Use different rubrics
10 analyze student work and thinking for each practice.

« Bead a summary of the background rasearch article by
QOstomne & Patterson on the differances between
explanation and argument n science.

QR Code for
Related Resources
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“Wheveas the goal of scientific
explanation is to provide a causal
account of events in the material
world, argument seexs (o use gata
and warrants 10 justily bafel.”

— Stephen Touimin, phioscpher

Modial doe Scietfic Practioes (from NRC
Frameviork for K-12 Sclence Education)

Things to Think About

* Where does the explanation or
argumentation practice aready
show up in your teaching —
perhaps persuasive writing or
debate? Do they?

*What might be confusing to
students as you help them
understand the difference between
argumentation and explaration?

* How does the difference batween
argumentation and explanation
show up in other subjects (e.g.,
history, language arns)?

Also See STEM Teaching Tools:
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Other Practice Briefs in Progress

Why should students investigate contemporary science
topics 1n your classroom?

Practices should not stand alone
How Multiple Instructional Models Can Support Practices

How can curriculum adaptation be a strategy for helping
teachers learn about NGSS?

Using productive talk strategies

How design provides an entry point for learmng STEM and
the Arts while expanding what counts as “engineering”

What do we mean when we talk about modeling?
Where to start with PD?
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Rationale for Practice Briefs

Create a curated collection of bite-size ‘practice
briets’ around problems of practice and viable
approaches—akin to policy- and research-briefs

Put ‘practice briefs’ into thematic categories
related to various dimensions of implementation

Create these collections around the R+P themes
—at least practice-focused instruction to explore

the approach
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Research Briefs

http:/ /relatingresearchtopractice.org

Relating Research to Practice in Informal Learning Environments

Research Brief

by Beormyn Bavan

Supporting scientific practices through
opportunities to design and reflect

Researchors found that students developed greater iovels of what
design, refing, and refioct on SCENCE eXperiments curing a labomiry Course, as Companed with students who conducied

ey call sconific abiines when provided cpporunties to

maore trad Biona! labs which nvolved following dractions b aready establishes sapermentsl designs. ScertiSc atiites
inciude atiention to measuremant issues, srfacing and ciscussng assumplons n P

data, and communicating resdits. In other documents these sconfiic abdivos might be calied inguvy pocoss skils (Roth
1954) or sclanalic practices BBZJINRC, 2010). This artide will be of inlerest 1o INformal e3uCAtors who seck 10 provide
SAdents wWith 0ppOnuNiles 10 Croate, Make, invert, and iead their own scentifc investgations

In a controlec experimant, college sthudents who particpatnd in FadBional labs whees they ‘oliowed dractions 1o implement
XPENMENtS to answer Probiems soent Mast of their b time engaged in Ciscusaions about logistical maters (such as
mathematical procedures). In contrast, anodher set of students was scaficided [383(e.g ., gven a seif-assessment nubric that
focused ther atention on dfferent aapects of sGoNtiNc reasoning) to cesign and refiect on the design of their own
mxperments o acswer prodlems. This second group of stucents spent most of Tor lab time In sense-making ciscussions,
BUch 3% uncoverng assumplons or uncardtantes. The authors nots 1ot Cesigning thelr own expenments reguited students fo
“acivate ther price knowindge, dfferentate ther ess, and look o b Sasks with scertifc syes” (p 91)

The authors conjecture that one rasson for the dfierncs n the smourt and matute of the tme “cesign” versus non<esign”
shdents spent in the lad mght be that students who Cosignes their own maperments wete unsurs of thels acsons, which
Creatnd the cond tions for metacogniive Tinkng. such as panning and sasusting both expenimentsl methods and rosuts
Morecver, e authors note That the prescriptive asgects of The Yacisonal lab may have reinforced students’ hadits of not
Spencing time cn monltoring and reflecting

The stucy finds that students who designed their expenmams demorsirates beter scenfc abities than the “non-desgn®
shdents. athough the stucents performed equally wel on the paper-anc-gancl lests given as midierm ans firal exams. The
authors boleve that this is Decause pager-and-gencd 2sls 0o NOt MeasUre SCentifc atilty but rather recal of scendfic facts
The authors Therefore conclude that students who engage in designing experments “leam mone” than those who do not.

RESEARCH + PRACTICE o
COLLABORATORY expl ratorium



Other Research Briefs Available

[
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Supporting students in constructing scientific arguments

Protessional development through school-based
communities of practice

Visual and spatial thinking in science

Questioning strategies to deepen scientific thinking
Re-thinking learning in science

Developing communities of practice for middle school
math teachers

Supporting scientific practices through opportunities to
design and reflect
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Building Research-Rich Resources

1. Think about your particular work and a specific task
within that work
* Example: NGSS adoption process
* Implementing PD related to the vision of the Framework

2. Identity leverage points within this task

* How do you expand opportunities to participate in PD at all
levels of the system?

* How do you encourage and support local level adoption of
NGSS when the state 1s not supporting adoption?

* How do use research to inform and coordinate Professional
Development?

RESEARCH + PRACTICE o
COLLABORATORY eXP'Oratorlum




Small Group Discussion

What practice brief topics combining
perspectives from research and practice
would be most useful?

How might Practice Briefs be improved
to suit your needs?
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Reflection

* Do practice briefs seem like a good idea?
* Which briefs should be prioritized?

* How can the efforts of the Collaboratory
aid your existing implementation activities?

* What expertise might the CSSS contribute
to the creation or dissemination of practice

briefs?
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Conclusion

* How else can the Collaboratory
engage with the CSSS community?

* This material is based upon work supported by the
National Science Foundation under Grant No. (grantee
must enter NSF grant number). Any opinions, findings,
and conclusions or recommendations expressed in this
material are those of the author(s) and do not necessarily
reflect the views of the National Science Foundation.

* http://researchandpractice.org
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