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Vision for Ohio Education

All citizens of Ohio should benefit from an education that
will meet their basic learning needs in the best and fullest

sense of the term, tapping into each individual’s talents
and potential.

This education should include learning how to know, to
do, to live together and to be — preparing citizens to lead
productive lives and to contribute to the betterment of
local, national and global communities.

Adapted from: UNESCO World Declaration on Education
for All (Jomtien, 1990)
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What should students proficient in
science be expected to do? *

* Know, use, and interpret scientific explanations of the
natural world

e Generate and evaluate scientific evidence and
explanations

» Understand the nature and development of scientific
knowledge

» Participate productively in scientific practices and
discourse

*http://www.ostp.gov/galleries/PCAST/Alberts.pdf
N Ohio
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Are Ohio Students
Ready for College?

Percent of Ohio Students Ready for College-Level
Coursework (according to ACT benchmarks)
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215t Century Skills

. Information,
Life aSrIL(illﬁareer Media and
Technology Skills
* Leadership & : * Critical
Responsibility * Information Thinking
* Productivity & thergcy_ e Communication
ACCOU”tab“ity * Media Ll-teracy e Research
« Flexibility & * Information, e Problem
Adaptability Cgrq‘élmunlcatlon Solving/Design
* Initiative & Self- - . :
i Tfechnology Collaborat!o_n
_ Literacy * Meta-cognition
e Social & Cross- e Critical
Cultural Skills Thinking
* Creativity
e Innovation
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- Goals of the Revised Standards

and Model Curricula
Transform instructional practices to:

through problem-
based or project-
pbased learning.

0 for
distributive and
performance-based
assessments.
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Diffusion of Innovations (after Rogers)

Laggards

Late Majority

Early Majority

Number of Adopters

Early Adopters

Innovators
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Impetus for Change (after Prochaska)

Pros for Change
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Revised Model
Academic Curricula:
Content March 2011
Standards:
June 2010

Aligned System
of
Assessments:
2014
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Questions ?
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éhe Revised Science Standards
and Model Curriculum: '




What can be done In the
short term?
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Science Grade 7
Content Statements

~

Earth and Space Science (ESS)

Physical Science (PS)

Life Science (LS)

Topic: Cycles and Patterns of Earth and
the Moon

This topic focuses on Earth’s hydrologic cycle,
patterns that exist in atmospheric and oceanic
currents, the relationship between thermal
energy and the currents, and the relative
position and move f the Earth, sun and
moon.

Topic: Conservation of Mass and Energy
This topic focuses on the empirical evidence for
the arrangements of atoms on the Periodic Table
of Elements, conservation of mass and energy,
transformation and transfer of energy.

Topic: Cycles of Matter and Flow of
Energy

This topic focuses on the impact of matter
and energy transfer within the biotic
component of ecosystems.

strates the
ras it moves

The hydrologic cy
changing states o
through the lith
hydrosphere and

The properties of matter are determined by
the arrangement of atoms.

Matter is transferred continuously
between one organism to another and
between organisms and their physical
environments.

Thermal-energy transfers in the ocean and

of currents, which influence global climate
patterns.

the atmosphere contribute to the formation |i

Energy can be transformed or transferred but

In any particular biome, the number,
growth and survival of organisms and
populations depend on biotic and abiotic
factors.

The atmosphere
different elevation
of gases that cycl
biosphere, hydros

rent properties at
contains a mixture
ugh the lithosphere,
and atmosphere.

Energy can be transferred through a variety
of ways.

motion and
oon and sun
lipses, tides and

The relative patter
positions of the E
cause solar and lu
phases of the moon

o
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Grade 7 \
Earth and Space Science (ESS)

Topic: Cycles and Patterns of Earth and the Moon
This topic focuses on Earth’s hydrologic cycle, patterns that exist in atmospheric and oceanic currents, the relationship between thermal energy
and the currents, and the relative position and movement of the Earth, sun and moon.

Content Statement

Content Elaboration

Thermal-energy transfers in the ocean and

he atmosphere contribute to the formation of
currents, which influence global climate
pbatterns.

The sun is the major source of energy for wind,
air and ocean currents and the hydrologic cycle.
As thermal energy transfers occur in the
atmosphere and ocean, currents form. Large
bodies of water can influence weather and
climate. The jet stream is an example of an
atmospheric current and the Gulf Stream is an
example of an oceanic current. Ocean currents
are influenced by factors other than thermal
energy, such as water density, mineral content
such as salinity), ocean floor topography and
Farth’s rotation. All of these factors delineate
plobal climate patterns on Earth.

Note: This content statement is related to LS
grade 7 (biomes). Regional temperature and
precipitation contribute to the identification of
climatic zones.

.-.ﬂlﬁL 3
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Prior concepts related to the energy transfers, atmosphere and hydrosphere:

PreK-2: water is observed through weather, water is in the atmosphere; water can be a solid, a
gas, and a liquid.

Grades 3-5: Water is present in soil, water is a non-living resource, properties of the different
states of water, water can change the surface of Earth, water is a factor in some weather-relateg
events (such as flooding and droughts);

6th Grade: the changes in state of water are related to motion of atoms; atoms take up space
and have mass, changes of state occur due to the amount of motion of atoms and molecules,
and density.

7th Grade Concepts

The earlier concepts of weather and the physical properties of air and water and the change are
expanded in 7" grade to the relationship of atmospheric and oceanic currents and climate.
Current and climate patterns on a global level should be studied using a variety of maps,
models and technology (for example: remote sensing, satellite images, LANDSAT).

The causes of moving currents in the atmosphere and ocean must be connected to thermal
energy, density, pressure, composition, topographic/geographic influences (e.g. continental
mountains, ocean ridges, etc.). Studies should also include specific current patterns in both the
atmosphere and the ocean that are mapped and documented (through data). Contemporary
studies regarding global climate must be based on facts and evidence.

This content statement is also connected to the 7" grade LS content pertaining to biomes and
the climatic zones of Earth.

Future Application of Concepts:

8th Grade: In 8 grade, global climate is expanded though the investigation of climate change
that occurred throughout Earth’s history (as evidenced through the rock record and more
recently though ice cores).

High school: Gravity, density, gases, and properties of air am are foumshathemBhysical
Science course. Inthe 11/12 grade Physical Geology and En thS igfdedocatses
climate change is explored in greater depth /




\{/i'S'IOHS into Practice: Classroom Examples

his section provides examples of tasks that students may perform; this includes guidance for developing classroom performance\
fasks. It is not an all inclusive checklist of what should be done, but is a springboard for generating innovative ideas.

Designing
Technological/Engineering
Solutions using Science Concepts

Demonstrating Science
Knowledge

Interpreting and
Communicating Science
Concepts

Recalling Accurate Science

satellites.

Investigating water using drifter and student-built buoys
Buoys are used by scientists to collect water data on a continual basis, or to collect data in areas where sampling may be difficult.

Drifter buoys are ocean buoys that are equipped with sensors that can (such as water/air temperature and location) via

Based on the interpretation and
analysis of

Demonstrating Science Knowledge),
develop a list of criteria (including
cost) for successful buoy deployment
and life span.

Design, build, and test a buoy that can
sample water temperatures (or other
water quality test, such as pH or
turbidity levels) of a local lake, pond,
pool, or stream. the buoy and
collect/analyze data. and
discuss results with the class.

$ =

Analyze

to determine the pattern
of the gulf stream. Compare
the present pattern with the
documented seasonal
patterns over a five year
period.

Outline (using quantifiable
data) the factors that
contribute to the changing
patterns and influence the
gulf stream.

Additional buoy data:

Adopt a drifter buoy ( )
record the movement and
water temperature data over
time.

Represent the

on a graph or chart to assist
in the analysis and
interpretation in the
“Demonstrating Science
Knovyledge” section.
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Identify the factors that
contribute to global climate.
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I,ﬁstructional Strategies and Resources: This section provides additional support and information for educators. These are
strategies for actively engaging students with the topic and for providing hands-on minds-on observation and exploration of the topic,
ncluding authentic data resources for scientific inquiry, experimentation and problem-based tasks that incorporate technology and
lechnological and engineering design. Resources selected are printed or web-based materials that directly relate to the particular
Content Statement. It is not intended to be a prescriptive list of lessons.

provides an opportunity for students to track free floating buoys (that are linked via GPS/Satellite systems) to actually see the movement of
pceanic currents over time. The buoys also collect surface temperature and barometric pressure data that can help to inform both climate and
weather changes. There are training CDs available to assist and support in the implementation of the real-time buoy data.

Have students build their own buoys out of (such as PVC piping) to collect data from local water systems (streams, ponds,
akes, or even pools). Testand the buoys. NOAA offers information about . Research Ohio water quality buoy data,
such as which includes data from moored that are monitored every day allowing students to compare
and analyze data on a long-term basis. There is also a strong education through student buoy building.

Building ships (can be large or models) and then evaluating the design, based on research and investigation can generate interest for many
students, hosting a culminating contest, or participating in regional contests can further engage students in learning about ship design and

pffectiveness. Examples of such competitions at the middle school level for events and of large and small boat
competitions can help in planning a similar activity.
Building a (ROV) that can collect specified data within a marine environment. This allows many students to explore in

he engineering field while supporting scientific concepts and investigations directly related to oceanic currents (both deep and shallow), tides,
waves, and new scientific discoveries.
ntegrate the investigations listed above with both physical science (PS) and life science (LS) for 7t grade so that students are seeing the

connections between the content. For PS Measure and calculate the of the Gulf Stream at varying intervals over a period of time using
real-time buoy data. For LS, calculate the ocean productivity level ( ) for specific areas within the Gulf Stream. Analyze the data to
determine the between water temperature, amount of living organisms and type of living organisms present.

ntegrate the investigations suggested above with other content areas (such as Mathematics, ELA, Social Studies, World Languages, The Arts)
using the “Eye of Integration”. This demonstrates the interconnectedness of the STEM fields and other middle school content areas, ensuring that
real-world connections are made through different lenses.
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Science Eye of Integration
7th Grade Interdisciplinary Experience

analyze the relationshi ks

the Gull Stream mnrﬂimmm Research
Critical
Thinking

Waork in teams:
to design, construct
and [aunch, and evaluate buoy

ancd/or AOV. :
Collaboration
0 determine the fastect rutefor L TODIENT=

asaibost totravel from England ~~ SOIVING
to a spacific paint in North Amarica. Dﬁign

Communication
Present findings in 2 multimedia presentation
that can includs an intaractive program,
& digitzl map, modsls, graphics,
video clips, of intervisws
to an authentic

el Metacognition
Keep a sciance journal Researh
[slectronic or a portiolio format) that cuiturally significant Participat
highfights the steps taken throughout works of art, music, i the Iskcrreatiorsal

fhe science investigation or projact. andfor that wars part of Globe project whers
Incorporating your thought proessses evalouliures dumgthe ¥ student data on weather
and analyza how the components of 5 and climate can be shared
the project contributed to Craate an alectronic portfolia betwean students in Europe
YOAF [Earming.

to document research
demonstrating the tranefer of the
arts from one location to another.

and Morth America and usad
to investigats cimate and
ocean cument pattams.

mmmmmmmlm.

Dasign, construct and evaluate a buoy or
Remotely Operated Vehicle (ROV) that can
collact specifisd data within & marine environment.
Use onfine technology to colizborate with mentors
and tachnical experts.

Research how changes in designs
overcams specific problems and
met changing needs

aver time.

Maks inferences shout tha

welocity of two different sections

of the Guif Stream current based

on the degres variation of the

visual overlap from the

numerical data collected on the curments.

journal entry or chip’s
record from the
October 1482 journey of
Christophar Golumbus
and compars the journal to 2
nan-ficion account of the
same October joumay.

nutrition zboard
Europaan ships
angaged in
transoceanic voyeges.
How did passengers
stay healthy, what food
was transportable and
available, what kinds of
activites kept them physically
active and fit, and how has
thie changed in presant day?
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9ommon Misconceptions \

provides accurate information regarding specific student misinformation and misconceptions that pertain to climate
change. It is important to provide actual scientific evidence of climate change throughout Earth’s history (found in 8" grade ES) and
current data to document temperature changes (surface and oceanic). Data and other resources to help with teaching climate change
can be found at the EPA website listed above.

provides lists of common misconceptions that pertain to Earth and the patterns and cycles on Earth. By teaching students
through Earth systems and allowing exploration of the interconnectedness of the systems, students can become aware of the role
climate has played throughout Earth’s history.

This website provides geology-specific
assessment techniques that can identify misconceptions. At the home website, they also provide lists of common Earth science
misconceptions and provide resources to correct the misconception.

NASA provides a list of overarching Earth Science questions that address many of the common
misconceptions that can be present at this grade level. There are resources and information that help address the questions, which
center on Earth Systems Science.
Diverse Learners
nformation and instructional strategies for gifted students, English Language Learners (ELL), and students with disabilities is available
n the document located on the

web page. Additional strategies and resources based on the Universal Design for Learning principles can be

found at:

Classroom Portals
These are windows into the classroom through Webcasts, Podcasts, or video clips to exemplify and model classroom methods of teaching science

Lsing inquiry.

This is a series of case studies of K-8 science classrooms produced by a partnership of the Smithsonian and Harvard University. Teachers do
need to sign up to use this site, but there is no charge. The elementary case studies called "Dotty Grade 7" and “Erien Year 2, Grade 7” provide
examples of how to use technology in the science classroom and developing higher-level thinking for science students in the 7t grade.

N Ohio
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Given the diversity of students in most classrooms today, teachers are challenged with ensuring that all students are able to access the content standards and
also demonstrate mastery of the skills and knowledge embedded in these standards. Many instructional methods and strategies are effective for a significant
number of students in all classrooms and across all content areas but teachers are often faced with finding specific strategies that address the unique needs of
the students enrolled in their classrooms. UDL provides a framework for locating these resources by organizing them under three major principles:

Although these resources can be used to support all students, UDL also offers strategies and resources appropriate for those students identified with very

specific needs including student with disabilities, gifted students and English language learners.

Students in Ohio can be identified with one of
13 different disability conditions but a significant
amount of diversity exists both within and
between each of these disability categories.

Students with disabilities can achieve at high
levels when provided with instructional supports
and accommodations and when educated with
students without disabilities to the maximum
extent possible.

UDL enables teachers to plan instruction for a
wide range of learners, including customizing
the display of information for a student who
may have a visual impairment or allowing a
student with a specific learning disability to
express knowledge through the use of multiple
media.

Ohio law establishes criteria for students to be
identified as gifted in the areas of academic
achievement, cognitive abilities, creative thinking
and/or visual/performing arts.

Gifted students may be served in the regular
classroom through differentiation and/or in
classes with other gifted students taught by a
gifted intervention specialist.

UDL helps to frame the differentiation for gifted
students that needs to take place in all academic

settings in the area of the student’s identification.

Ohio’s English Language Learners (ELL) represent a
variety of home/native languages, cultural
backgrounds and levels of English proficiency. They
may be refugees, or U.S born, and they may have
extensive formal school experiences or little/no
prior schooling. Although ELLs have limited English
proficiency, their native/home language skills and
cultural experiences can be useful assets in their
learning process.

Being aware of the background, needs and
strengths of their students, and having an
understanding of strategies and resources under
the UDL framework, teachers can work together to
help their ELLs access Ohio’s revised standards.
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Questions ?
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Research-Based Principles

* Implementation matters

e Adoption of standards, programs, or textbooks
merely opens the door

» High-quality professional development

e Focuses on the content the teachers are teaching
e Draws on curricular materials teachers are using
e Involves analyzing student work

e Takes time

Department
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Things to Consider

Use standards and model curricula to plan
Integrated instruction, not checklists

Use crosswalk documents to look forward, not
backward

Use data to provoke targeted discussions about
Instruction, not to reduce the quality of curriculum

Use formative assessment to provide insight into
student thinking, not as a task bank

Use Response to Intervention to encourage high-
guality, Tier 1 instruction for all students, not to sort
students
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Implementation Timeline

State Board Districts Prepare for
Adopts Transition
Standards
/ Transition
State Board _Adopts Board adopts ane Complete
Model Curriculum 2 .
method(s)
#$%%
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Ohio’s Challenges for
Science Education

» Address Ohio Core requirements
* Prepare scientifically literate citizens

e Contribute to a workforce prepared with 21st
century skills

e National Science Framework:
Deadlines and Work
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Scientific Inquiry/Learning Cycle

evaluate...engage...explore...

Identify, ask valid and

Communicate results testable question Research books,
with graphs, other sources to gather
charts, tables known information

Science Content
based on natural

Use evidence, scientific ]
world, evidence

knowledge to develop
explanations

Plan and investigate

Organize, evaluate, Use appropriate
interpret observations, mathematics, technology
measurements, tools to gather,
other data interpret data

explain...extend...evaluate
Ohio
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