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In FOSS, every \ ﬁ
phenomenon
tells a story.




Phenomena Storylines in FOSS:

Lead students on a All types of interaction for
path of discovery. all types of students.

In the era of NGSS, successful science teaching doesn’t just task students to memorize rote facts— FOSS® offers students a multitude of ways to interact with local and relevant phenomena,

it challenges them to make sense of phenomena and solve problems. Storylines are central to this allowing students to figure out and share their observations. FOSS storylines are tested

process of discovery. in real classrooms to ensure that the sequence of activities is coherent, developmentally
appropriate, and accessible to all students. Each storyline then offers students a variety

A storyline takes shape in students’ minds as they observe phenomena firsthand and make sense of avenues to express that newfound understanding all along the way. Investigations in

of what they find. These interactions lead them to ask questions, which lead them to the next step in every FOSS module:

a storyline. At every point, the students’ own perspective is key; they know the overarching problem

they’re trying to solve and the role of each investigation in solving it. + Introduce an anchor phenomenon to students to help organize their

learning, activate prior knowledge, and ask questions.
FOSS® Next Generation, developed at UC Berkeley’s Lawrence Hall of Science, puts storylines

front and center for purposeful student learning. The power of each FOSS module and course is the * Invite students to explore local and relevant phenomena.

carefully designed seqguence of investigations, or storylines, that support students in figuring out . |ncorporate opportunities to make sense of their |earning of discip”nary
elements of the phenomenon. Every FOSS module equips its teacher with an /nvestigations Guide, core ideas related to the phenomenon, which is driven by Guiding and
explicitly describing each module’s storyline and supporting phenomenon-based teaching. Focus questions.

+ Call on students to use multiple modalities that will help them devise and

FOSS modules feature revise models.

ANCHOR PHENOMENON 1 observable events that are . . . . .
INVESTIGATIONS 1-3 appropriate to students’ age - Reflect on learning, with several different tools available to help monitor
and development levels. student progress.

Anchor phenomena in each

module help students make The Investigations

connections to aid their nvesticATion J = Separating Mixtures Ata Glance Guide in every FOSS

progress through a storyline. : module helps teachers
T T S| s : quide students in their

journey of discovery.

INTEGRATED NGSS DIMENSIONS

PS1.A: Structures and Properties of Matter

Cause and Effect; Scale, Proportion and Quantity
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Developing and Using Models; Engaging in Argument From Evidence -, e ey el ekt omaeestio o it

NGSS PERFORMANCE EXPECTATIONS
5-PS1-1, 5-PS1-2, 3-5-ETS1-1, 3-5-ETS1-2, 3-5-ETS1-3
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Students investigate the changes to water and plants in a pond after a hard rain. They begin to it s e g i " Waemmecaycomerg o
construct an explanation of the changes in the water by mixing three solid materials (gravel, T i SR
powder, and salt) into cups of water to observe three types of mixtures, revealing a phenomenon; e
dissolving. Next, they use measurement tools to gather evidence that the dissolved material (salt) Eﬁ%?.m || — - oo v e i e iesgori 1 ek
is still present, but not visible (conservation of matter), and develop a model for the dissolved salt Il roen i w2 e W s | ot Bl sttt

in water. Then, they use evaporation to separate salt from water. They apply what they learned e e | S

about separating mixtures to construct an explanation of the changes to the water that has
ponded. Finally, they analyze solutions and develop a model for concentration and use this model e s R e s s "
to determine impact of concentration of solutions on plants. A

Investigation 1, Separating Mixtures
At a Glance, Pages 88-89



9-4-20 | |

Mixture—two or more maferia]sfoge‘f‘lwer.
—_— - +
e n O m e n a ey ca n Students construct WARNING — e coms oo ( Dissolve—when a solid disappearsin a liquid. A

an explanation of a e e el e, et Solution—a mixture in which a solid
phenomenon in their dissolvedin aliquid.

used by children except under adulf supervision. 3
. 3 i | —
How can a mixture be separated? e

, | You can separate gravel and water with a

Procedure

Separate all three mixtures, using screen. You can separate Powder and water |

screens and filters.

1. Place a screen over an empty,
labeled cup.
| | Stir the mixture thoroughly.

2.
3. Pour the mixture through the
4.

with a filter paper, 50 you can probably }

separate gravel, too. Salt and water goes

screen. through a screen and afilter, so we need a

Pour the mixture through the . 2 |
filter paper. 9 new idea for separating salt and water. J

Did you separate the mixtures? Record your results. }

Ithink the powder is like the dirtin the pond. |

FOSS gives all students the opportunity to build understanding through their own Frpeee | | | Ifyouleaveit, it goesto the bottom. We
. . . . - Gravel es es I | ) . |
investigations, by solving problems and explaining the anchor phenomenon. power {,o Ze; LS C"";fe”"lem'fmowcumfomaybe%e 1
4 pond has saltthat we can’tsee too.
Salt no no — b

FOSS takes care to ensure that every phenomenon used is local and relevant ‘ }
to your students. As they make sense of the phenomenon through a coherent —1 |
sequence of activities, they use notebooks to record observations, discuss,
reflect on and revise their models and explanations. In these ways and more,
FOSS empowers students to comprehend and explain what they’re observing,
so they can deepen their understanding of the phenomena they’re exploring.

Part 1: Making and Separating Mixtures

X
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can'tbe seen. retum to the sait-mixture question
inthe next session.

This suggested strategy addresses
the Common Core State
‘Standards for ELA.

L5: Demonstrate understanding
of word relationships.

Investigation 1, Part 1 ) o )
Step 20, Page 111 Teachers guide the students to revisit their

explanation of the anchor phenomenon.

“All students—including English language

20. Assess progress: notebook entry
I ea rn e rs a n d St u d e nts fro m c u It u ra I Collect students’ notebooks. After class, check that students can ‘

. explain the difference between a mixture and a solution, and the
groups underrepresented in STEM— phenomenon of discolving
° What to Look For

n eed p h e n o m e n a t h at a re e n g a g In g a n d o Amixture is two or more materials together; a solution is a mixture in Z:sils\felgst;/h:zg; :f;‘;ef :';"II; r;cz‘tbe

’ = hich a solid (substance) letely dissolves in a liquid; dissolve i ot

meaningful to them. Not all students will hensoldned v gid éats dow o peces sosmalhey | ASSUe stucens tht thy wil
can't be seen. l"eturn to the sal.t-mlxture question

have the same background or relate to a e next sessen
L] [ ’,
particular phenomenon in the same way.

TEACHING NOTE

Solutions are composed of a solvent (liquid) and a solute (solid) that is
dissolved in the solvent.

Mixtures can be separated back into the original materials, using
screens and filters.

STEP 20 As students identify the effects of combining materials with water, chart them on
the board. Ask students to revisit their explanation of the anchor phenomenon.

Craig Gabler, Ph.D.

Member, NGSS Writing Team




A logical sequence
designed for NGSS.

The FOSS® program is designed around learning as a developmental progression, providing
experiences that allow students to build continuously on their initial notions. FOSS investigations
invite students to engage with scientific ideas (content) and the practices of science and
engineering, by providing a carefully curated series of firsthand experiences.

GRADE 5: FOSS Mixtures and Solutions Learning Progression

ANCHOR PHENOMENON 1

FOSS Next Generation K-8 Topic
Arrangement Learning Progression

KINDERGARTEN

PEs: K-PS3-2, K-2-ETS1-1,
K-2-ETS1-2, K-2-ETS1-3

In FOSS Materials and Motion,
students conduct investigations
to identify and compare
properties of common solid
materials. They learn that
different properties are suited
for different purposes. They use
these ideas to design and build
a structure with materials that
will reduce the warming effect
of sunlight on an area.

Driving Questions for Anchor Phenomena: What is matter? What happens when matter interacts?

ANCHOR PHENOMENON 3

How can you identify the mystery
substance safely?

INVESTIGATION 4

NGSS PEs: 5-PS1-1, 5-PS1-2, 5-PS1-3,
3-5-ETS1-1, 3-5-ETS1-2

Students are given a problem to
determine a mystery substance. They
compare the amount of different
substances that dissolve in a given
amount of water. They analyze

the crystal signature of different
substances and then plan and carry out
investigations using the properties of
solubility and crystal pattern to identify
the mystery substance.

Students gain more complex science and
engineering knowledge throughout a module
(above) and cumulatively as they experience
modules at multiple grade levels (below).

GRADE 2 MIDDLE SCHOOL

PEs: 2-PS1-1, 2-PS1-2, 2-PS1-3, 2-PS1-4,
K-2-ETS1-1, K-2-ETS1-2, K-2-ETS1-3

PEs: MS-PS1-1, MS-PS1-2, MS-PS1-3, MS-PS1-4, MS-PS1-5, MS-
PS1-6, MS-PS3-3, MS-PS3-4, MS-PS3-5, MS-ETS1-1, MS-ETS1-2,
MS-ETS1-3, MS-ETS1-4

In FOSS Solids and Liquids, students plan and
conduct investigations to describe and classify
materials by their observable properties. They
design, construct, and reconstruct structures
(towers and bridges) using a set of objects
that meet criteria. After exploring properties
of liquids, they observe what happens when
common materials are mixed. Finally, they
explore changes to materials due to heating
and cooling and argue with evidence if
toothpaste is a solid or liquid.

In FOSS Chemical Interactions, students build on matter
interactions, introduced in grade 5. They observe a (chemical)
reaction of a mystery mixture of two solid substances and water.
They conduct investigations to figure out the composition of the
mystery mixture, using materials, virtual simulations, and readings.
They learn about elements, atoms and molecules, phase change,
kinetic energy, and the conservation of matter. They design a
thermos to apply ideas related to energy transformations. As they
experience different reactions, they develop models to describe the
atomic composition of simple molecules and conclude by applying
the ideas to the mystery mixture.

Supports for teachers
help students make
sense of phenomena.

Each FOSS module includes new teaching slides, created expressly to show how
every anchor phenomenon ties into each investigation throughout the module.

New FOSS teaching
slides show the
connection between
each investigation and
its associated anchor
phenomenon.

Anchor Phenomenon

W8 Anchor Phenomena

Adfter a hard rain, some What caused the formation of the pond, and
smdml: ‘:“mo‘:mm’u.m how do you explain the changes observed to
pO’ﬂd nexl tructis

site. The water was brown the water and plants?

right after the rain. The + Share prior knowled ith a partner.
next day, they saw the o e ﬂ. o
pond water was clearer, * How can we find out what might be

and rocks and mud were happening?

on the bottom. Near the

edge of the pond, the

plants started to tum

brown and die.
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B8 Revisit Phenomena Revisit Phenomenon

After a hard rain, some What caused the formation of the
students noticed a small pond, and how do you explain the |
pond next to a construction

site, The water was brown changes observed to the water and

right after the rain. The plants?

:ﬁ;ﬁ"@ﬁﬁ?ﬂg, + How do your observations of

and rocks and mud were making and separating mixtures

on the i'.""l}“w""’- li?; the help answer this question?
cdgc o Ui i
plants slancﬁo to turn * What questions do you still have?

M o . 1 Mo

Teacher tools promote effective learning.

Three-dimensional learning support in each investigation equips the teacher with
scientific background information specific to that investigation. Throughout, the
Teaching Children About section makes direct connections to NGSS for the grade level.

Home/school connections include home-based activities in science and math that
enable parental involvement and, as needed, remote learning.

Unmatched professional learning is provided by a network of consultants
experienced in using FOSS themselves.

Teacher Resource Introductory Videos review instructional practices, such as
making sense of phenomena and sense-making discussions, in the context of actual
FOSS classroom lessons.

Teacher Preparation Videos guide the setup of equipment and summarize what
students will do and learn.



FOSS: PHENOMENA STORYLINES

FOSS: A vision fulfilled.
Science teaching transformed.

Every student deserves the benefits of science education—not just exposure to scientific
phenomena, but the opportunity to understand and explain them. From its foundation, FOSS
was built to afford that opportunity to all, regardless of background culture, language, or ability.

The FOSS developers at the Lawrence Hall of Science designed FOSS around the principle of
collaborative, active investigation. FOSS effectively engages all students by inviting them to interact
with observable phenomena, a teaching philosophy subsequently codified with the arrival of
NGSS. FOSS makes science accessible and equitable for every student in every classroom. This
active learning philosophy has turned more than two million students and 100,000 teachers into
hands-on active investigators of scientific phenomena. FOSS is recognized today by experts and
organizations across the country for its proven quality, rigor, support, and effectiveness.

Learn more.

Find your local FOSS/Delta Education
representative at FOSSNextGeneration.com/sales
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