Alignment to Texas Essential Knowledge and Skills

Filtration Investigation
Lesson focuses on how filtration systems solve many problems throughout the world such as improving drinking water. Through this lesson, students work in
teams to design and build a filtration system to remove dirt from water. Students select from everyday items to build their filter, test the resulting system

evaluate the effectiveness of their filters and those of other teams, and present their findings to the class.

Grade 3

Grade 4

Grade 5

Grade 6

Grade 7

Grade 8

IPC

Earth & Space
Science

Strand: Scientific Investigation and Reasoning

1.A Demonstrate
safe practices as
described in the
Texas Safety

1.A Demonstrate
safe practices and
the use of safety
equipment as

1.A Demonstrate
safe practices and
the use of safety
equipment as

1.A Demonstrate
safe practices during
laboratory and field
investigations as

1.A Demonstrate
safe practices during
laboratory and field
investigations as

1.A Demonstrate
safe practices during
laboratory and field
investigations as

1.A Demonstrates
safe practices during
laboratory and field
investigations.

1.A Demonstrate
safe practices during
laboratory and field
investigations.

Standards during described in the described in the outlined in the Texas outlined in the Texas outlined in the Texas

classroom and Texas Safety Texas Safety Safety Standards. Safety Standards. Safety Standards.

outdoor Standards during Standards during

investigations classroom and classroom and

including observing a | outdoor outdoor

schoolyard habitat. investigations. investigations.

1.B Make informed 1.B Make informed | 1.B Make informed | 1.B Practice 1.B Practice 1.B Practice 1.B Demonstrate an | 1.B Demonstrate an

choices in the use
and conservation of
natural resources by
recycling or reusing
materials such as

choices in the use
and conservation of
natural resources
and reusing and
recycling of

choices in the
conservation,
disposal, and
recycling of
materials.

appropriate use and
conservation of
resources including
disposal, reuse, or

recycling of materials.

appropriate use and
conservation of
resources including
disposal, reuse, or

recycling of materials.

appropriate use and
conservation of
resources including
disposal, reuse, or

recycling of materials.

understanding of the
use and
conservation of
resources and the
proper disposal or

understanding of the
use and
conservation of
resources and the
proper disposal or

paper, aluminum materials such as recycling of recycling of
cans, and plastics. paper, aluminum, materials. materials.
glass, cans and
plastic.
1.C Use the
school's technology
and information
systems in a wise
and ethical manner.
2.A Plan and 2.A Plan and 2.A Describe, plan | 2.A Plan and 2.A Plan and 2.A Plan and 2.B Plan and
implement implement and implement implement implement implement implement
descriptive descriptive simple comparative and comparative and comparative and investigate
investigations investigations, experimental descriptive descriptive descriptive procedures including

including asking and
answering questions,
making inferences,
and selecting and
using equipment or
technology needed
to solve a specific
problem in the
natural world.

including asking
well-defined
questions, making
inferences, and
selecting and using
appropriate
equipment or
technology to
answer his/her
questions.

investigations
testing one
variable.

investigations by
making observations,
asking well- defined
questions, and using
appropriate
equipment and
technology.

investigations by
making observations,
asking well- defined
questions and using
appropriate
equipment and
technology.

investigations by
making observations,
asking well- defined
questions, and
selecting and using
appropriate
equipment and
technology.

asking questions,
formulating testable
hypotheses, and
selecting equipment
and technology.
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Alignment to Texas Essential Knowledge and Skills

Grade 3

Grade 4

Grade 5

Grade 6

Grade 7

Grade 8

IPC

Earth & Space
Science

2.B Ask well-
defined questions,
formulate testable
hypotheses, and
select and use

2.B Design and
implement
experimental
investigations by
making observations,

2.B Design and
implement
experimental
investigations by
making observations,

2.B Design and
implement
comparative and
experimental
investigations by

appropriate asking well-defined asking well-defined making observations,
equipment and questions, formulating | questions, formulating | asking well- defined
technology. testable hypotheses, testable hypotheses, questions, formulating
and using appropriate | and using appropriate | testable hypotheses
equipment and equipment and and selecting and
technology. technology. using appropriate
equipment and
technology.
2.B Collect data by 2.B Collect and 2.C Collect 2.C Collect and 2.C Collect and 2.C Collect and 2.C Collect data 2.E Demonstrate
observing and record data by information by record data using the record data using the record data using the | and make the use of course
measuring using the | observing and detailed International System International System International System measurements with equipment,
metric system and measuring, using observations and of Units (SI) and of Units (SI) and of Units (SI) and precision. techniques, and
recognize the metric system, accurate qualitative means qualitative means qualitative means procedures,

differences between
observed and

and using
descriptive words

measuring.

such as labeled
drawings, writing, and

such as labeled

drawings, writing, and

such as labeled
drawings, writing, and

including computers
and web-based

measured data. and numerals, such graphic organizers. graphic organizers. graphic organizers. computer
as labeled applications.
drawings, writing,
and concept maps.
2.C Construct maps, | 2.C Construct 2.G Construct 2.D Construct tables, | 2.D Construct tables 2.D Construct tables
graphic organizers, simple tables, appropriate simple using repeated trials and graphs, using and graphs, using
simple tables, charts, | charts, bar graphs, graphs, tables, and means to repeated trials and repeated trials and
and bar graphs using | and maps using maps, and charts organize data and means to organize means, to organize
tools and current tools and current using technology identify patterns. data and identify data and identify
technology to technology to including patterns. patterns.
organize, examine, organize, examine, computers to
and evaluate and evaluate data. organize, examine,
measured data. and evaluate
information.
2.D Analyze and 2.D Analyze data 2.D Analyze and
interpret patterns in and interpret interpret
data to construct patterns to information to
reasonable construct construct
explanations based reasonable reasonable
on evidence from explanations from explanations from
investigations. data that can be direct (observable)
observed and and indirect
measured. (inferred) evidence.
2.E Demonstrate 2.E Perform 2.E Demonstrate 2.E Analyze data to 2.E Analyze data to 2.E Analyze data to 2.D Organize, 2.G Organize,
that repeated repeated that repeated formulate reasonable | formulate reasonable | formulate reasonable | analyze, evaluate, analyze, evaluate,

investigations may

investigations to

investigations may

explanations,

explanations,

explanations,

make inferences,

make inferences,
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Alignment to Texas Essential Knowledge and Skills

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 IPC Earth & Space
Science
increase the increase the increase the communicate valid communicate valid communicate valid and predict trends and predict trends
reliability of results. reliability of results. | reliability of results. | conclusions conclusions conclusions from data. from data.

supported by the
data, and predict
trends.

supported by the
data, and predict
trends.

supported by the
data, and predict
trends.

2.F Communicate
valid conclusions
supported by data in
writing, by drawing
pictures, and through
verbal discussion.

2.F Communicate
valid, oral and
written results
supported by data.

2.F Communicate
valid conclusions in
both written and
verbal forms.

2.E Communicate
valid conclusions.

2. Communicate
valid conclusions
supported by data
using several
formats such as
technical reports, lab
reports, labeled
drawings, graphic
organizers, journals,
presentations, and
technical posters.

3.D Connect grade
level appropriate
science concepts
with the history of
science, science
careers and
contributions of
scientists.

3.D Connect
grade-level
appropriate science
concepts with the
history of science,
science careers,
and contributions of
scientists.

3.D Connect
grade-level
appropriate science
concepts with the
history of science,
science careers,
and contributions of
scientists.

3.D Relate the impact
of research on
scientific thought and
society including the
history of science and
contributions of
scientists as related
to the content.

3.D Relate the
impact of research on
scientific thought and
society, including
history of science and
contributions of
scientists as related
to the content.

3.D Relate the
impact of research on
scientific thought and
society including the
history of science and
contributions of
scientists as related
to the content.

3.D Evaluate the
impact of research
on scientific thought,
society, and the
environment.

3.D Evaluate the
impact of research
on scientific thought,
society, and public

policy.

3.E Describe
connections
between physics
and chemistry and
future careers.

3.E Explore careers
and collaboration
among scientists in
Earth and space
sciences.

3.F Research
describes the history
of physics, chemistry
and contributions of
scientists.

3.F Learn and
understand the
contributions of
scientists to the
historical
development of
Earth and space
sciences.

4 A Collect, record,
and analyze
information using
tools, including
microscopes,
cameras, computers,
hand lenses, metric
rulers, Celsius
thermometers, wind

4 A Collect, record,
and analyze
information using
tools, including
calculators,
microscopes,
cameras,
computers, hand
lenses, metric

4.A Collect and
analyze information
using tools
including
calculators,
microscopes,
cameras,
computers, hand
lenses, metric

4.A Use appropriate
tools to collect,
record, and analyze
information including:
journals/ notebooks,
beakers, Petri dishes,
meter sticks,
graduated cylinders,
hot plates, test tubes,

4.A Use appropriate
tools to collect,
record, and analyze
information including:
life science models,
hand lens,
stereoscopes,
microscopes,
beakers, Petri dishes,

4.A Use appropriate
tools to collect,
record, and analyze
information including:
lab
journals/notebooks,
beakers, meter sticks,
graduated cylinders,
anemometers,

2.F Use a wide
variety of additional
course apparatuses,
equipment,
techniques, and
procedures as
appropriate such as
satellite imagery and
other remote
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Alignment to Texas Essential Knowledge and Skills

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 IPC Earth & Space
Science

vanes, rain gauges, rulers, Celsius rulers, Celsius triple beam balances, microscope slides, psychrometers, hot sensing data,
pan balances, thermometers, thermometers, microscopes, graduated cylinders, plates, test tubes, Geographic
graduated cylinders, mirrors, spring prisms, mirrors, thermometers, test tubes, meter spring scales, Information Systems
beakers, spring scales, pan pan balances, triple | calculators, sticks, metric rulers, balances, (GIS), Global
scales, hot plates, balances, triple beam balances, computers, timing metric tape microscopes, Positioning System
meter sticks, beam balances, spring scales, devices, and other measures, timing thermometers, (GPS), scientific
compasses, graduated graduated equipment as needed | devices, hot plates, calculators, probes,
magnets, collecting cylinders, beakers, cylinders, beakers, to teach the balances, computers, microscopes,

nets, notebooks,

hotplates, meter

hot plates, meter

curriculum.

thermometers,

spectroscopes, timing

telescopes, modern

sound recorders, sticks, compasses, sticks, timing calculators, water test | devices, and other video and image
Sun, Earth, and magnets, collecting | devices including kits, computers, equipment as needed libraries, weather
Moon system nets, and clocks and temperature and pH to teach the stations, fossil and
models; timing notebooks; timing stopwatches, probes, collecting curriculum. rock kits, bar

devices, including
clocks and
stopwatches; and

devices, including
clocks and
stopwatches; and

magnets, collecting
nets, notebooks
and materials to

nets, insect traps,
globes, digital
cameras and

magnets, coiled
springs, wave
simulators, tectonic

materials to support materials to support | support journals/notebooks plate models, and
observation of observation of observations of and other equipment planetary globes.
habitats of habitats of habitats or as needed to teach

organisms such as
terrariums and
aquariums.

organisms such as
terrariums and
aquariums.

organisms such as
terrariums and
aquariums.

the curriculum.

Strand: Matter and Energy

5.A Measure, test,
and record physical
properties of matter
including
temperature, mass,
magnetism, and the

ability to sink or float.

5.A Measure,
compare, and
contrast physical
properties of matter
including size,
mass, volume,
states (solid, liquid,
gas), temperature,
magnetism, and the
ability to sink or
float.

5.A Classify matter
based on physical
properties
including: mass,
magnetism, state
(solid, liquid, gas),
relative density
(sinking and
floating), and
solubility in water,
and the ability to
conduct or insulate
thermal energy or
electric energy.

5.D Explore and
recognize that a
mixture is created
when two materials
are combined, such
as gravel and sand
and metal and
plastic paper clips.

5.C Compare and
contrast a variety of
mixtures and
solutions such as
rocks in sand, sand
in water, or sugar in
water.

5.C Demonstrate
that some mixtures
maintain physical
properties of their
ingredients such as
iron filings and
sand.
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Alignment to Texas Essential Knowledge and Skills

Grade 3

Grade 4

Grade 5

Grade 6 Grade 7

Grade 8

IPC

Earth & Space
Science

5.D Identify
changes that can
occur in the
physical properties
of the ingredients of
solutions such as
dissolving salt in
water or adding
lemon juice to
water.

Strand: Force Motion and Energy

6.C Observe forces
such as magnetism
and gravity acting on
objects.

6.D Design an
experiment to test
the effect of force
on an object such
as a push or a pull,
gravity, friction, or
magnetism.

6.D Design an
experiment that
tests the effect of
force on an object.

8.B Identify and
describe the changes
in position, direction,
and speed of an
object when acted
upon by unbalanced
forces.

6.A Demonstrate and
calculate how
unbalanced forces
change the speed or
direction of an
object's motion.

4.C Investigate how
an object’s motion
changes only when
a net force is
applied, including
activities and
equipment such as
toy cars, vehicle
restraints, sports
activities and
classroom objects.

Strand: Earth and Space

7.D Explore the
characteristics of
natural resources
that make them
useful in products
and materials such
as clothing and
furniture, and how
resources may be
conserved.

7.C Identify and
classify the Earth’s
renewable
resources including
air, plants, water,
and animals, and
nonrenewable
resources including
coal, oil, natural
gas; and the
importance of
conservation.

7.F Research and
describe the
environmental and
economic impact of
the end-products of
chemical reactions
such as those that
may result in acid
rain, degradation of
water and air quality,
and ozone depletion.

12.C Discriminate
between renewable
and nonrenewable
resources based
upon rate of
formation and use.

12.D Analyze the
economics of
resources from
discovery to
disposal, including
technological
advances, resource
type, concentration
and location, waste
disposal and
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Alignment to Texas Essential Knowledge and Skills

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 IPC Earth & Space
Science
recycling, and
environmental costs.
12.E Explore
careers that involve
the exploration,
extraction,
production, use, and
disposal of Earth's
resources.

$ Alignment provided by Harris County Department of Education (www.hcde-texas.org).
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