Engaging students:
The role of phenomena
and sense-making talk
Who in your classroom participates?

Mark Windschitl
University of Washington

• Can I participate?
• Will I participate?
• Can I see my interests in the science?
• Will people care about my ideas?

Students motivated by events that are important, relevant, connected to events
they’ve experienced or care about, problems that are interesting, realistic

Essential question: How could the re-introduction
of a small number of wolves cause dramatic
changes in the Yellowstone ecosystem?

What the arc of a unit looks like…
Ecosystems: Yellowstone
Sophomore biology: Why
did my aunt get breast
cancer and will it spread?

Kindergarten: How can
someone little push someone
big off the end of a slide?

5th grade: Why are solar
eclipses predictable and so
rare?

Habitats

Carrying capacity

How social behavior
Trophic pyramids:
helps survival
How does energy flow ?

W.J. Ripple, R.L. Beschta / Biological Conservation xxx (2011) xxx–xxx

2nd grade: An apple tree
starts to grow on a hillside,
where did it come from?

AP Chemistry: Where
does the heat go when I
pour out my coffee?

8th grade: Why are killer
whale populations in Puget
Sound declining?

Inter-dependence
of different species

Competition
for resources
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Changing population
data

Fig. 1. Trends in (A) wolf populations, (B) minimum elk populations from annual counts, (C) percentage of aspen leaders browsed, (D) mean aspen heights (early springtime
heights after winter browsing but before summer growth), (E) cottonwood recruitment, (F) willow ring area, (G) number of beaver colonies, and (H) summer bison counts.
Wolf data were obtained from Smith et al. (2011). Elk data for the period 1993–2004 from White and Garrott (2005); 2005–2010 elk data as well bison data unpublished from
Yellowstone National Park. The elk count for 2006 is believed to be inaccurate due to poor weather conditions during the count. Animal data presented here are based on
reporting year protocol suggested by White and Garrott (2005). Recent changes in the distribution of elk to more use of conifer cover (Mao et al., 2005) indicate that
continuing efforts to conduct the traditional complete counts of elk may not be adequate. Willow data from Beyer et al. (2007); beaver data from Smith and Tyers (2008) and
Yellowstone National Park. Dashed lines represent time periods with at least 1 year of missing data. Panels A, G, and H represent animal population counts for the northern
range in the park; B the entire northern range; and C, D, E, and F from selected plant study areas within the northern range inside the park.

streams. Mean willow stem ring area was as much as two times
greater after wolf reintroduction compared to before wolves suggesting a willow release (Fig. 1F). The number of beaver colonies
on the northern range increased from 1 in 1996 to 12 in 2009
(Fig. 1G). Summer counts of bison on the northern range have
greatly increased since wolf reintroduction. The number of counted
bison between 2001 and 2010 (!
x ¼ 1; 385) averaged nearly two
times greater than between 1990 and 2000 (!
x ¼ 708) (Fig. 1H).
Mean annual snow water equivalent (SWEacc) was 34.7 m for
the period of 1981–2009. During the late 1990s (1995–1999), representing the early years of wolf recovery in Yellowstone NP, annual SWEacc averaged 49.7 m which was more than 40% above
the long term mean. During more recent years (2000–2009), the
average SWEacc was 30.6 m or approximately 14% below the long
term mean.
During the 15 years since wolf reintroduction (1995/1996–
2010), we found 13 field studies and 2 remote sensing studies of
change in woody browse species in Yellowstone (Table 1). Twelve
of 13 field studies reported taller plants over time. For example,
some valley-bottom willows showed evidence of release from high

browsing pressure by about 1997 on the northern range
(Beyer et al., 2007) and by about 1999 on the Gallatin winter range
(Ripple and Beschta, 2004b). Two remote sensing studies of willow
cover also showed significant increases in willow canopy cover
since wolf reintroduction (Groshong, 2004; Baril, 2009). Cottonwoods on the northern range showed evidence of a release at just
a few sites in 2002 (Ripple and Beschta, 2003), had increased by
2006, and increased further by 2010 (Fig. 1E). Evidence for a release of riparian aspen appeared at some sites by 2004 (Ripple
and Beschta, 2007b) and by 2010, even upland aspen were at early
stages of a release (Fig. 1D).
When documenting recruitment, authors consistently reported
(1) that plant height increases were inversely related to browsing
levels and (2) increased growth/recruitment was ‘‘spatially patchy’’
and only found at some sites and not others. Most authors attributed these plant responses, at least partially, to spatial variation
in perceived predation risk; relatively risky sites received less
browsing and experienced more plant growth. Perceived predation
risk relates to prey antipredator behavior (Lima and Dill, 1990) and
can be inferred from foraging patterns (browsing) and space use by
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Can technology help us
overcome hearing loss?

What makes noise vs.
music?

Can ultrasound help us see
hidden things?

How does military sonar use
affect orcas?

How are auditoriums built to
make voices & music clear?

SOUND

How do neighborhoods cut
down on noise pollution?

How can “booming”
speakers make me shake?

Can a person who is
blind echo-locate?

Your own
questions…

Before Ashley asks
students for
observations, she
scaffolds...
BEFORE, DURING, AFTER
• Before anything happened, I
noticed this…
• While ___ was happening, I
noticed this...
• After it happened, I noticed...

For real? Can people “break glass”
with the sound of their voices?

https://vimeo.com/319554911

SAW, HEARD, FELT
• I saw something happen…
• I heard this...it sounded
like...
• I felt this...

HOW FAST IT HAPPENED

SMALL DETAILS

• Something happened
slow...
• Something happened fast...

• I saw a detail, maybe its not
important but I want to state
it anyway...
• Something seemed
missing...

SHAPE, COLOR, SIZE
• Something was this shape,
this color, this size, it was in
front of, it was behind....

CONNECTIONS TO YOUR
EXPERIENCE
• It was like something else I
had seen before…

Cool stuff

Studying the “energy story” behind
sound (6th grade)

“Straw inside
the glass was
freaking out.”

Let’s develop a list of “starter” ideas:
Under what conditions would the glass
break?

“Flicked the
glass, that
maybe made a
crack…”

• ”We think it has something
to do with _____.”
• “We think _________ caused
the glass to break.”
• “We are wondering
_________ .”

“Sound of his
voice vibrated
the cup and
straw.”

Science modeling
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Teacher visits each pair of
students for 3 minutes

Talk moves…
PROBING: “What
do you think
about…?”

FOLLOW-UPS:
“Can you say
more about
that?”

PRIMING:
“Would you be
willing to share
that idea?”
REVOICING:
“What I think I
hear you saying
is…”

LEAVING
QUESTION:
“What do you
mean by sound
dying out?”

BPQs (back pocket questions)
For students who are moving along:
• Can you share your thinking about THIS part of your model?
• Can you say more about what you think is happening HERE that we can’t see?

For students who may be stalling out:

• Let’s just say out loud what we saw and heard in the video, maybe that will
jumpstart us.
• How do you think loud versus soft sounds are made?

Generic follow-ups:

• Can you say more about that? • Do you agree with your partner? • Do you
want to add on? • Do you think that is important?
• Is there something you’ve seen or heard before outside of school that makes
you say that?
Notes on which partners have ideas or questions that could be brought out to
whole class?

9th grade
example

1. Listen first, ask question
about what students already
talking about
2. Use follow-ups, not one
question after another
3. Don’t funnel students into
using technical language or
definition
4. Make eye contact with
everyone, get students to
comment on peers’ ideas
5. Ask a leaving question so
they keep talking

What to do
To get students to talk

Expanding opportunities
to be smart
Can I participate? Will I participate?
Can I see my interests in the science?
Will people care about my ideas?

Energy on roller coaster

How can small seed grow to become
Douglas fir? (High School)

Scanned by CamScanner

AP Chem: Where does heat go in my coffee?

Why can do few wolves change the
Yellowstone ecosystem?

How can we stop a hurricane?(6th)
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There is more…

Consensus model by
kindergarteners: How
can someone little bump
someone big off the end
of a playground slide?

Harvard
Ed
Press

POSSIBLE CLASSROOM TALK NORMS BY CATEGORY
• Preparation: We come prepared for discussion with notes, examples, stories, our readings.
• Responsible learners: We are responsible for our own learning. This means we speak, request
clarification, show agreement or confusion, verify, ask others to repeat.
• Pushing ourselves: We push ourselves and each other to think beyond the obvious, to disagree
with ideas, draw out comments from classmates, and we are open to changing our minds.

Bonus slides

Accountability to
Science and
Classmates

• Focus: Our comments and stories will stay on topic, and we have the right to explain how our
contribution connects with the science.
• Hearing from all: Everyone deserves to be heard.
• Air time: Don’t monopolize the conversation, a.k.a. “Watch your air time.”
• Priority to newcomers: We’ll give priority to those who have not had chances to talk yet.

Equity

• Time to think: The teacher will give “think time” before asking for our ideas.
• Civil participation: No put-downs—ever.
• Impulse control: Don’t interrupt or talk over your classmates when they have the floor.

Respect for each
other

• Fair critique: We, students and teacher, can critique ideas of others, but personal attacks are out
of bounds.
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Our “checklist” for finding good anchoring events +
essential question
Strong OK A bit weak

My anchoring event is a phenomenon rather than a topic
or a question.
The explanation for my anchoring event requires
students to integrate at least a half dozen important
science ideas together.

Topic is cell mitosis

My anchoring event is context-rich, meaning that it is
embedded in a story that happens in a certain place, in a
particular situation, under certain conditions, happens for
a particular length of time. The story may include specific
people.
My anchoring event would allow students to emphasize
different aspects of the event or process as they
construct their explanations and models.
My anchoring event is relatable by students to their
personal, family, or community experiences, or to their
interests about “things outside their direct experience.”

EQ: Why did I get skin cancer from
too much sun? Will it spread?

The essential question requires students to go beyond
an explanation they can just look up on the internet: why
did something stop happening? Why did something not
go as expected? Did it take place in an unusual situation?
Maybe there is a comparison between two “cases” of
the phenomenon?

Inside
Ashley’s 6th
grade
classroom
• Diverse urban K-8 school
• 80% Low income, 47% English Learners
• 20% Homeless

• How might the
teacher framing be
thought of an equity
move—increasing
participation?
• Are there ideas or
puzzlements from
Kelanie that could be
used as resources for
reasoning by her
peers?

Modeling to make thinking visible: Is
this share-out more than just sharing?

https://vimeo.com/319649634
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In this
video…

Names _____________________________________________________________________________________Period ___________________
The question we are answering by drawing this model and writing our explanations: How did this singer break the glass with his voice?
Directions:
1. In the three panels below, draw what is happening that you can and cannot see that is causing the glass to shatter. USE ZOOM-INS
2. Use the drawings to help you write an explanation about what is happening at each point in time.
3. For each picture, be sure to include the ideas from the Gotta-have Checklist
4. After completing your model, provide evidence from one class activity that supports one of your claims. Write the evidence on a
sticky-note and place on the relevant drawing.

Gotta-Have checklist: in each of the three panels:

o
o
o
o

How compression waves move energy
How frequency and amplitude play a role in the glass breaking
The full story of energy transfers from person to glass
How resonance plays a role in the story

A final
model
template
Before

• Who has opportunities to talk in this routine?
• What groundwork for talk has likely been laid by the
teacher earlier this year? Is there scaffolding or structuring
of this conversation that you see evidence for?
https://vimeo.com/319636999

During

After

