Learning Segment Central Focus — Phenomenon: This is a paragraph describing the backdrop and context
of the lesson described in the ESA below. Must include attention to NGSS and phenomenon-based learning.
Guiding Phenomena: When | make lemonade, all of the ingredients together make one new substance. Could
| get those ingredients back out again after combining them? Why or why not?

The central focus of our unit is an investigation of what happens after substances are combined. My lesson
within the unit investigates what happens when baking soda and vinegar are combined. As it was designed for
distance learning, students will observe the phenomena while taking notes and drawing pictures.

Time Allotted: 50 minutes Classroom organization/groups/labs: Students will
observe the phenomena as a class, then work in 3-4
student groups to analyze the material

Unit Name: Let’s Get Physical with Science! | Class/Grade: 5th

NGSS Content Standard(s):

e 5-PSI-4. Conduct an investigation to determine whether the mixing of two or more substances
results in new substances. In this lesson, students will investigate what happens when baking soda and
vinegar are combined. In other lessons from this unit, students will investigate what substances are
combined to make cake batter, lemonade, slime, and will see if old substances can be recovered into their
original parts when they’re filtered.

e Science and Engineering Practices (SEP): Make observations and measurements to produce data
to serve as the basis for evidence for an explanation of a phenomena. In this lesson, students will
make observations of the volcano at different stages; this evidence will serve as the basis for the
explanation of their claim.

e Disciplinary Core Ideas (DCI): When two or more different substances are mixed, a new substance
with different properties may be formed. In this lesson, students will make predictions about, then
observe the new substance made when mixing baking soda and vinegar. This will be repeated in other
lessons throughout this unit.

e Crosscutting Concepts (CCC): Cause and Effect relationships are routinely identified, tested, and
used to explain change. In this lesson, students will generate a cause-and-effect table to identify how
substances changed during the phenomena.

e ELA/Literacy: W.5.8 — Recall relevant information from experiences or gather relevant information
from print and digital sources; take notes and categorize information, and provide a list of sources.
In this lesson, students will recall information from past experiences, and take notes to organize what
they’ve learned

Language Supports: These language supports are helpful because it makes scientific vocabulary more
accessible for explaining the content material students will be discussing. Sentence starters can aid in giving
students ways to verbalize their thoughts.

e Pictures, videos, bilingual dictionary

e Sentence strips with prompt starters

e Specific vocabulary words related to this unit (erosion, weathering, water cycle, precipitation, etc.)

Materials N indi ny safety m res that n nsider
e Science notebook/graphic organizer
e Pencils, color pencils/crayons
e Virtual KLEWS chart on Jamboard for wrap-up lesson review (distance learning modification)
e Virtual Claims/Evidence/Reasoning chart with sentence starters (distance learning modification




Objective(s): Possible Challenges/Misconceptions:
e Students will be able to write measurable e Students are limited by their medium; over Zoom
observations about a baking soda/vinegar volcano some observations may not be as obvious/telling
e Students will hypothesize mixture outcomes. as they would be during in-person instruction.
e Students will deduce when a new substance is
created.

Formative Assessment strategies (indicate WHY these are chosen — WHAT are you assessing —
concepts, skills):

e Individually, students are taking notes during the phenomena. Teacher is looking for the hypotheses made,
observations noted, and/or sketches drawn.

e Students could write “I notice foam coming from the top,” or “I notice it happened very quickly,” or “I
think they (substances) reacted,” or may have drawings of the volcano before and after.

e After students have seen the phenomena, they will be grouped with 3-4 other students to compare what
they observed. Each group will have their own Claims/Evidence/Reasoning chart. Teacher is looking for
how students generate evidence and reasoning for claims regarding the phenomena.

e One C/E/R example: C: | think a new substance was made. E: | don’t think we can get the baking soda
out of the vinegar. R: You can’t take things out of substances once they’re put together.

e Students will share their observations and understanding to each other; evidence of this will be checked
with an end-of-class exit ticket.




Phys Sci Unit: Day 3 (50 min) Lesson Plan Structure:

Teacher’s Actions:

Students’ Actions:

Opening:

(Engage)
3-5 minutes

Activate prior
knowledge and student
interest- teacher
presents an interesting
situation, phenomenon,
or dilemma/
controversial issue that
helps students connect
to the content.

e Show pictures of Diet Coke and Mentos
and baking soda/vinegar mixing, but
don’t say the causes. Have the students
share what they notice and observe.

e Review: What is a mixture? What is a
reaction? Is a new substance being
made here? How do you know?

e What do you see in these pictures?
(Students may answer with: “A mixture
is when two things are mixed together,”
or “A substance is being made here
because )

e Students participate in discussion,
asking questions if they have any.

e (Questions like: How did this happen?
What is in the cup? Can | try this
myself? Is this a reaction? Among
others).

Introduction:
5 minutes

Getting students ready -
teacher introduces the
task and makes sure
students understand
what they are trying to
accomplish, but not how
they are to do it

e Today, we're going to observe what
happens when two substances react
with each other.

e As a class, we’'ll observe what happens
when baking soda is mixed with
vinegar. We’ll do this by placing both
substances in a papier mache volcano.

e We’'re going to make predictions before
it happens, observations as it happens,
then you’ll go into groups to compare
what you’ve noticed and learned.

e Remind students to get their science
materials.

e Gather science materials (notebook for
notetaking/sketching, links on Google
Classroom to handouts

e Listen to the teacher and ask
questions (if they have any).

e After phenomena, go to groups to
complete groupwork.

Body of lesson:

Students working on
content - teacher
observes students,
monitors their progress,
and provides
clarification as
necessary

Explore ~10 minutes

e Let students hypothesize what'll
happen when the baking soda mixes
with the vinegar.

e Show the phenomena. Ensure
students are attentive. Add the vinegar
to the baking soda. Let students make
observations—allow time for sketches
and notes before, during, and after the
phenomena.

e Ask probing questions to scaffold
students’ thinking to go beyond
surface level understanding.

(Before phenomena) We are going to
mix this baking soda with vinegar.
What do you think will happen? Write
down a prediction.

e Ask a handful (2-4) students to share
their predictions.

What do you notice so far? You could
say, | noticed...

Explore

e Make predictions before the
phenomena occurs

e Notelillustrate what is occurring at all
stages of the phenomena.
Draw and discuss as a full group
Evaluate predictions made.




“What do you think will happen next?
(During phenomena) “What are you
noticing about the substance coming
out of the volcano?”

e (After phenomena) “Why do you think
about what happened? What do you
wonder? You could say | wonder...”
Was a new substance made?

Inform students they’ll build claims re:
the phenomena in their groupwork.

Explain ~15 minutes

e Group students equitably.
Predetermined if possible, or randomly
shuffled via Zoom and/or equity cards.

e Let students use the first ~5 minutes to
compare notes/drawings taken
before/during/after the phenomena.

e Students receive prompt, “If we add
baking soda and vinegar together,
then

e After ~5 minutes, bring groups back
and inform them of their task and
roles: they are to generate claims and
back them with evidence and
reasoning. The roles in each group:
reporter (will talk to the class about the
group’s work), recorder (will generate
the CER chart), researcher (will help
with evidence and reasoning; groups
larger than 3 will have extra
researchers). All group members will
help generate claims.

Explain

e Talk with their group about what they
noticed during the phenomena.
Compare predictions, notes and
drawings at the various stages.

e Pick group member roles (reporter,
recorder, researcher).

e Reporter will deliver group’s claim,
recorder will write down the group’s
C/E/R chart, researcher will

e Each group will generate a claim, and
back them up with evidence and
reasoning.

e One C/E/R example: C: | think a
new substance was made. E: |
don’t think we can get the baking
soda out of the vinegar. R: You
can’t take things out of substances
once they’re put together.

Elaborate ~10 minutes

e Regroup students all together.
Reporter of each group tells the class
of the claim and evidence/reasoning
generated.

e Teacher generates a class-wide CER
chart using student work.

e Refer to other lessons in the unit and
build connections between them.

e Ensure that students use proper
vocabulary when discussing
experiments. “The substances we
started with were...”

e How is what happened here similar to
the slime experiment (or whichever
was most recent)? How is it different?

Elaborate

e Group reporter reports back with
findings from the group.

Sturd bt . I
respending-when-prempted-

e In the slime experiment, we started
with glue and baking soda, and our
new substance was slime.

e | think the baking soda and vinegar
reacted the way they did because they
had a chemical reaction.

e | think it’s possible for other
substances to react like this but they
have to have a reaction.

e | think we made a new substance with
this experiment because you can’t




Why do you think the baking soda and
vinegar reacted the way they did? Do
you think it’s possible for other
substances to react like this?

We used baking soda in the slime.
Why didn’t the slime react like the
volcano did?

Did we make a new substance with
this experiment?

Enthusiastically stress using science
language to describe experiments;
sentence frames: Inthe
experiment, we started with ___ and
____,and our new substance was __.
If a student mentions chemical
reaction, center conversation around
unpacking this phrase.

remove the baking soda from the
vinegar.

Closure
(Evaluate):
5 minutes

Wrapping Up - teacher
facilitates group
discussion, helps
students share their
work/progress, helps
students make
connections, and
ensures that big ideas
are brought forward.
Have you connected
your lesson back to the
overarching
phenomenon? What
skills (SEPs),
concepts (DCls) and
overarching
connections (CCCs)
have you included
and assessed?

Let’s go back to the predictions you
made before we started. Were your
predictions accurate? How did they
differ from what happened? (color
changed for legibility)

Teacher needs to steer students away
from using right/wrong to discuss their
predictions.

The above is discussed, then
discussion turns to Exit Ticket.
Students open up Exit Ticket
document, which lists, with sentence
frames: Before the experiment started,
my prediction was

During the experiment, .
My prediction is (the same as/different
than) what happened because

This is their exit ticket.

SEP: Students have made
observations about the volcano to
produce data to serve as the basis for
evidence for an explanation of a
phenomena (explaining why the
volcano reacted the way it did)

DCI: Students evaluate what happens
when the substances in this
experiment are mixed, and make a
judgement as to whether a new
substance is formed.

My prediction was different from what
happened because | wasn’t sure what
was gonna happen.

Exit Ticket example: Before the
experiment started, my prediction was
that nothing would happen. During the
experiment, the baking soda and
vinegar foamed up. My prediction is
different than what happened because
| didn’t think the volcano would foam
up.

Students complete their exit ticket.




e CCC: Students build cause-and-effect
relationships when discussing C/E/R

chart.

Rubric 1 a. Engaging students in scientific Students make predictions before the lesson, and they

practices through inquiry evaluate them throughout. Their Exit Ticket is an evaluation
of the prediction they made.

b. Constructing explanations Students try to explain why the volcano reacted the way it

related to the inquiry did, evaluating what happened to what they predicted would
happen.

Rubric 4 a. Assisting students in language Emphasis on the words experiment and substances
demands (function, syntax, throughout, use of the words claim, evidence, reasoning in
discourse). group discussion, sentence frames to ensure these words

are being used in class discussion.

Rubric 5 a. Assessing for use of concepts Teacher asks questions to guide students towards

determining whether a new substance was created by the
experiment, and also to evaluate our hypotheses at different
stages.

b. Assessing for use of science
skills/practice in the inquiry

Students use critical thinking to discuss their findings with
classmates, both in groups and full-class discussion.




