From Lab to Classroom:
Developing Discourse Tools to
Promote Student Discussion
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Model for Connecting Scientists & Teachers
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practical support for great science teaching W Need Hdﬂ Ask Us!

Home About CRS Programs & Services For Educators For Volunteers For Science Providers Get Involved!

"] see that through CRS, students
understand the connection
between learning in the
classroom and the outside world.
CRS sends the message to
students and the school
community that science
instruction is important; we see
time and money invested in this
effort to bring science instruction
to life.”

- Principal, Oakland

Science Super Star Challenge!

What's Happening . .. Spotlight On ...

Relating Science to the Rest of the
World

Graduate student, Megan Vieira,
has been volunteering with
BASIS for over two years,
bulding on her previous teaching
expernence 3s an Interpretive
Park Ranger and substitute

teacher. cher Voices Science Super Star Chiallenge!

A Mobile Fish Exhibit, Beehives &
Water Gardens With James Frank

"Ranger James” of the East Bay
— L Regional Park District has been
fgaching.science in one way of




|l ntroductions & fiwarm upo
Overview of topic

From Lab to Classroom: Adapting Effective Science &
Engineering Structures and Strategies

Sample PD and tools for teachers

Breakout groups: Discuss key guestions and develop
actionable ideas

Share out: Actionable ideas!



Warm Up!

O

- Examine the bottom image on the card at your table.
- Take a few moments to note three observations




With a partner, discuss the picture

First, discuss what you observe . (Colors, shapes,
textures, patterns, etc.)

~

n | observe

N
N

Then, make connections

Use t he sentence frame n(o
ét hink aboatreminds me of

oré. makes me wonder




Now, expand to a small group (4-6) with the same
picture.

One person begins by making a claim , supporting

that with evidence . Continue around the group,
agreeing or disagreeing and citing evidence to

support your claim. (Can start general, such as
6living vs nonlivingo and

Nl t hi nk because
Can your group reach agreement about what this is?



Teacher PD Reflections on activity:

A Strategies for facilitating student close
observation

A Strategies for engaging students in discussion
with claims & evidence

A Teacher moves to keep the conversation
going

A Tools such as sentence frames, prompts

Encourage teachers to build a library of images

rel ate o therir science
I ncor porate qui ck nobse:
nobserve and wri teo act



1. Asking questions (for science) and NEXT GENERATION
defining problems (for engineering) SClENCE

2. Developing and using models

3. Planning and carrying out investigations

4. Analyzing and interpreting data

5. Using mathematics and computational thinking

6. Constructing explanations (for science) and
designing solutions  (for engineering)

/. Engaging in argument from evidence

8. Obtaining, evaluating, and communicating
Information



Next Generation Science Standards

THEORIES
THE REAL WORLD AND MODELS
| . /! ]
Ask Questions ARGUE Imagine
Observe CRITIQUE Reason
Experiment ANALY ZE Calculate
Measure / ‘\ Predict
COLLECT DATA FORMULATE HYPOTHESES
TEST SOLUTIONS PROPOSE SOLUTIONS
Developing Explanations
Investigating Evaluating and Solutions
FIGURE 3-1 The three spheres of activity for scientists and engineers. NEXT GENERATION

CIENGE

STANDARDS




How Scientists Communicate
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ANATOMY OF A GROUP MEETING PRESENTATION
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Discourse: Lab Meeting Types

- Roundtable

- Everyone gives a brief update

- Journal Club
+ Discuss results from recent publications, literature review
+ Figure driven

- Presentation
+ Troubleshooting, communicating results

- Design Review (Engineering)
- Evaluate progress toward solution development
- Specification and need-driven




Good comments/criticisms are backed up with
evidence and suggestions; comments that can lead
to making meaning

Bad comments/criticisms based on opinion and offer
little opportunity for improvement

Examples, videos



NFallure 1 s only t
more I ntelligently.o

Copyrght 1968 Rangy Glashergen.  www glasbergen com

The 1 mport a
ot to stop
~ Albert Einstein

> N

GlA

“Don’t tell them we failed. Tell them we
decided to temporarily postpone our success.”

Science discourse creates a constructive lab
meeting environment to discuss fallures.



Each type of lab meeting has its own specialized
discourse & structure

For example: Presentation of Investigation Results
would follow structure similar to scientific paper:

Introduction -APrevious wor k has sha
hypothesis

Materials and Methods - design, technigues

Results - display data in raw form, chart, table

Analysis or Discussion - put data in context in a model,

Implications if your data, propose additional experiments
Conclusion




Results : describing just the data from your
experiment
Figure: display data in graph, chart, table

Interpretation  : analyzing the data, making
predictions, proposing future tests
NAn | mpli cation of these resull
Model: diagram, cycle, illustration




Potential objects T whatever you like!

Sand
- Flour
Paperclip |
Stress Ball Playing Card
Rice
Key Rin .
Lump of Clay y =ing Plastic Die
Marble
: Wooden Block
Table Tennis Ball _
Clothespin

http://www.sciencemuseum.org.uk/
educators.aspx




Mystery Boxes: Lab Meeting Challenge!

O

- Make Observations

| observed :
When | do , | noticed
- Hypothesis
| hypothesize my box contains because

- How would you design an experiment to test your
hypothesis? (Materials and Methods)

WWW.CRSCIENCE.ORG




Engineering: Concept Generation

O

Criteria:
build a better peeler!
use Ndecompose

generate ideas for each
component

mix and match for novel
solutions

Constraints:
Skyos the |1 mi




Criteria: Thepeel er e

peels a variety of produce.

can be used
ambidextrously.

creates minimal waste.
saves time.

IS durable.

IS easy to clean.

IS safe to use and store.
IS comfortable to use.

stays sharp or can be easily

sharpened.

Some rules of brainstorming:
defer judgment
go for volume
stay on topic
be visual



Functional Decomposition

O

Whole

. Discard skin
veggie

veggie

Apply hand

Hand power
power

Come up with ideas for each box - be crazy!
Combine 1 deas from each f or

Each group presents their favorite, most off-the-wall concept
In one minute




Scientific Discussion
In the lab In the classroom

Informal conversations with a fellow Pair share with a fellow classmate, is the
researcher about experimental design, | nvestigatioo?n a nf a
variables
Discussions of failures with small lab Small group discussions of data collected
group
Formal lab meeting presentations, Whole classconversations (with
includes discussion of hypothesis, prompts, sentence frames)
methods, data, observations, and Reports
conclusions
Use of visual representations of data Posters, whiteboard, charts

WWW.CRSCIENCE.ORG




Process Elements
O

Science Lab discusstCbassabomtdi scussio

Experimental design l s it a nfair testo
Hypothesis Predictions of what might happen
Variables What changes, what stays the same, what

might mess up the results (sources of error)

Engineers discus@Gléassroom di scussio
Criteria for success Problem or challenge we are trying to solve
How will we know we are successful?

Constraints Limitations on time, materials to be used,
ot her nrul eso of t he

Functions What is the workflow of the challenge? What
goes in the beginning step, and what comes
out at the end?

WWW.CRSCIENCE.ORG




Elements of a Good Discussion

O

(teacher brainstorming and examples)

- Discussion:

Allows students to explore and discuss issues as well as
listening to, respecting and challenging other viewpoints
In a safe an supportive environment.

- DI scussion I s not é
Silence or Chaos
One person monopolizing the session

CRS




G e tem talking!

-Engage the hook
“Inform  stimulus material
-Enable techniques

CRS




The Hook (Engage)

SR

| Personal/RelevanNz RN
- Current * o

- Provocative
- Connects to




Stimul I\/Iateri%(lnform)

- Images

- ODbjects

- News Articles
- Games

- Short Films
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