NHPS Science and Common Core
Literacy Standards
www.newhavenscience.org/ScienceCSSS.htm

See: http://newhavenscience.org/ScienceCommonCoreNHPS.htm
http://www.newhavenscience.org/ScienceLiteracy.htm
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Today’s Explorations
• Update on Next Gen Science Standards
• “Unwrapping” Common Core Standards
for Literacy in Gr. 6-12 Science Classes
• Quality and range of science readings
• Cognitive demand of reading
assignments (tasks)
• Interacting with text
• Text dependent questions
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Next Generation Science Standards
• Frameworks:

www.newhavenscience.org/NGSSScienceFramework.pdf

• NHPS Science/NGSS/CommonCoreSummary:
• www.newhavenscience.org/ScienceCommonCoreNHPS.pdf
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NGSS
• 1 Scientific and Engineering Practices
• Asking questions (for science) and defining problems
(for engineering)
• Developing and using models
• Planning and carrying out investigations
• Analyzing and interpreting data
• Using mathematics and computational thinking
• Constructing explanations (for science) and designing
solutions (for engineering)
• Engaging in argument from evidence
• Obtaining, evaluating, and communicating information
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NGSS
• 2 Crosscutting Concepts
• 1. Patterns
• 2. Cause and effect: Mechanism and explanation
Scale, proportion, and quantity
• 3. Systems and system models
• 4. Energy and matter: Flows, cycles, and
conservation
• 5. Structure and function
• 6. Stability and change
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Core Ideas
•
•
•
•
•
•
•
•
•
•
•
•

Physical Sciences
PS1: Matter and its interactions PS2: Motion and stability: Forces and
interactions PS3: Energy PS4: Waves and their applications in technologies
for information transfer
Life Sciences
LS1: From molecules to organisms: Structures and processes
LS2: Ecosystems: Interactions, energy, and dynamics
LS3: Heredity: Inheritance and variation of traits LS4: Biological evolution:
Unity and diversity
Earth and Space Sciences
ESS1: Earth’s place in the universe
ESS2: Earth’s systems ESS3: Earth and human activity
Engineering, Technology, and Applications of Science
ETS1: Engineering design
ETS2: Links among engineering, technology, science, and society
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Science Standards
• Out for public review May 15?
• 3-6 Performance Expectations for each
endpoint paragraph (44 per grade band),
integrating practice, dimension, idea.
• nextgenscience.org
• Final Draft due December 2012
• CT State to adopt? New test in 2015?
• Science COUNTS school/district measure!
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NHPS Science Plan
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Science:
CT State Standards to Next Gen Science Standards:
8 Practices, Cross Cutting Concepts, Content Strands (Increase in content in physics, astronomy,
earth science (some levels))
Science:
12-13
No change in science content. (ADD Career Awareness Components!)
Use informational text readings in current elementary science kits (complex text). K-5
Use reading passages (critical text) in district science assessments 7-12.
Revise unit significant tasks (projects) 7-12 to incorporate research/writing/presentation
standards. (21st century skills)
Add engineering/design tasks.
Align measurement tasks K-6 with Math measurement/data (K-5)
Align middle school labs with Math statistics/probability (6-8)
Align common use of data/regression with Math Modeling
13-14 Begin NGSS content shift (grades K,3,6,9)
Align NGSS Practices with core significant tasks (commonalities with CCSS practices include:
argumentation, discourse, use of evidence, modeling)
Revise units to include engineering/design principles.
14-15 NGSS content shift (grades (1,4,7,10)
15-16 NGSS content shift (grades 2,5,8, 11,12)
http://www.newhavenscience.org/ScienceCommonCore.htm
http://www.newhavenscience.org/ScienceCommonCoreNHPS.htm

• ????
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COMMON CORE
• Is HERE now!
• Math Common Core shifts SOME content, but
mostly shifts practices: Focus, Coherence, Rigor
• ELA Common Core shifts practices: see: student
portraits
• Details (Standards and appendices:
• http://www.corestandards.org/the-standards)
• All 3 subjects are similar to our 21st Cent Skills!
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Overall Shifts for
Instruction
ELA/Literacy Common Core
• http://www.corestandards.org/the-standards

1.Building knowledge through content-rich
nonfiction and informational texts
2.Reading and writing grounded in evidence
from text
3.Regular practice with complex text and its
academic vocabulary
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Building knowledge through
content-rich nonfiction and
informational text
• Need to read more informational text Move to 50/50 at the Elementary Level
and 75/25 at the Secondary Level
• Grades 6 – 12 – Three Contents must own
this: English, Science and Social Studies
• All contents need to recognize the
importance of their own connection to
literacy
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Reading and writing grounded in
evidence from text
• Read closely
• Ask text-dependent questions
• Answers are always be based on
evidence from the text
• Writing assessments must move to
text-evidence based writing prompts
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WHY is this shift important?
• Most college and workplace writing is evidencebased and expository in nature (not narrative)
• Ability to cite evidence differentiates student
performance on the National Assessment
• Writing Standards ask students to respond to
evidence-based writing prompts (inform/argue)
• S&L standards require students to prepare for
and refer to evidence on ideas under discussion
• Reading standards require students to respond
to text-dependent questions with evidencebased claims
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Regular practice with complex
text and its academic vocabulary
• Focus on the complexity of what students need to
read
• All grade levels need to have exposure to complex
text
• Those with limited vocabulary need scaffolding –
students will become more proficient with
complex text with more exposure with complex
text
• Provide experience reading shorter pieces and
excerpts from longer selections
• Very little front loading of the text
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Overview of Text Complexity
Reading Standards include exemplar texts (stories and
literature, poetry, and informational texts) that illustrate
appropriate level of complexity by grade (see Appendix B)
http://www.corestandards.org/the-standards

Text complexity is defined by:
• Qualitative measures – levels of meaning, structure, language
conventionality and clarity, and knowledge demands
• Quantitative measures – readability and other scores of text
complexity
• Reader and Task – background knowledge of reader,
motivation, interests, and complexity generated by tasks
assigned
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Common Core State Standards for
English Language Arts and Literacy in History/Social Studies,
Science, and Technical Subjects
– College and Career Readiness (CCR) Standards (Portraits)
 Overarching standards further defined by grade-specific standards
– Grade-Level Standards in English Language Arts
•
•

http://www.newhavenscience.org/CCSSNewHavenK-5.doc
http://www.newhavenscience.org/CCSSGrades6-12.doc
 K-8, grade-by-grade
 9-10 and 11-12 grade bands for high school
 Four strands: Reading, Writing, Speaking and Listening, and Language

– Standards for Literacy in History/Social Studies, Science, and Technical Subjects
– http://www.newhavenscience.org/CCSSHistoryScienceTechnology6-12.doc
 Embedded at grades K-5
 Content-specific literacy standards are provided for grades 6-8, 9-10, and 11-12
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Overview of Literacy Standards
Progressive development of reading comprehension; students gain
more from what they read
Emphasize the importance of grade-level texts that are of
appropriate difficulty and are increasingly sophisticated
 Reading Standards for Literature (K-12)
 Reading Standards for Informational Text (K-12)
 Standards for Reading Foundational Skills (K-5)
 Reading Standards for Literacy in History/Social Studies (6-12)
 Reading Standards for Literacy in Science and Technical
Subjects (6-12)
 Writing (K-12)
 Speaking and Listening (K-12)
 Language (K-12)
20

Standards for Literacy in History, Science
and Technical Subjects Standards
(H-S-T)
http://www.corestandards.org/the-standards/english-language-arts-standards/science-technical/

• 10 reading standards expressly for Gr. 6-12
science teachers (p. 62) (same as ELA)
• 10 writing standards (p. 64-66)
• To be associated with science content and
practices in state [and Next Generation]
science standards
•

http://www.newhavenscience.org/CCSSHistoryScienceTechnology6-12.doc
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Close Reading of H-S-T Standards
http://www.newhavenscience.org/CCSSHistoryScienceTechnology6-12.doc

Focus Question: What reading skills will I be
teaching through science readings? (10 min)
http://www.corestandards.org/the-standards/english-language-artsstandards/science-technical/grades-9-10/

Strategy: “Interact with the text”:
1.Choose a gradespan
2.Highlight the nouns and noun phrases
3.What do you NOTICE?
4.What do you THINK?
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Reading Skills in Science Gr. 6-12
1. Cite details as evidence
2. Determine central idea; summarize
3. Follow a complex multistep procedure
4.Determine meanings – symbols, terms, domainspecific
5. Analyze text structure (organization)
6. Author’s purpose
7. Words to graphics; graphics to words
8. Evidence vs opinion
9. Compare claims in different texts
10. Level of text complexity
23

Are Textbooks Sufficient?
Complexity
Quantitative
Qualitative

Quality
Recognized
value
Classic or
historically
significant
Literary/Scientific
merit

Reader
characteristics

Range
Authorship
Publication
date
Subject
matter

Cultural significance
Rich content
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Broad Definitions of “TEXT”
•
•
•
•
•
•
•
•
•

GRAPHIC

WRITTEN

Articles
Field guides
Manuals
Biographies
Schedules
Wikipedia
Blogs
Web sites
Apps

•
•
•
•
•
•
•

Photos
Charts
Tables
Diagrams
Maps
Illustrations
simulations

MEDIA

• Video
• Podcasts
• NPR Science
Friday
• Read alouds
• Books on tape
• Khan Academy
• Recorded
lectures, courses,
speeches
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Moving Toward Complex Text:
QUALITIES TO LOOK FOR IN READING
MATERIALS
• PURPOSE: Author’s “message” is implied
• STRUCTURE:
– Complex organization
– Graphics essential to understanding text

• LANGUAGE:

– Abstract or figurative language; irony
– Complex sentences, unfamiliar, discipline-specific
language

• KNOWLEDGE DEMANDS

– Requires content knowledge
– References/citations of other texts or theories
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Examples of Common Ground
Common Core Literacy in Science
• Cite specific textual evidence
to support analysis of science
and technical texts… (RST.1)
• Determine the central ideas or
conclusions of a text; provide
an accurate summary distinct
from prior knowledge or
opinions (RST.2)
• Distinguish among facts,
reasoned judgment based on
research findings, and
speculation in a text (RST.8)

Next Gen Science Practices
•

Construct an argument supported by
evidence (Practice 7).

•

Distinguish evidence from opinion
(Practice 7).

•

Read scientific and engineering text
(Practice 8).

•

Recognize major features of scientific
and engineering writing and speaking
(Practice 8)

•

Engage in critical reading of primary
scientific literature and media reports
(Practice 8).
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Evaluating Reading Selections ( 5 min)
http://www.newhavenscience.org/ScienceLiteracy.htm

• What is the QUALITY?
• Which of the 10 Reading Standards does it
provide opportunities to teach?
• Do you need a broader RANGE of
readings?
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Guide to Text Dependent Questions
for Close Analytic Reading
• Require familiarity with text! NOT
opinion/feelings!
• Identify Core Understandings
• Start Small
• Target Vocabulary and Text Structure
• Tackle Tough Secitons Head On
• Create Coherent Sequences of Text Dependent
Questions
• Identify the Standards
• Create the Culminating Assignment
29

Evaluating Reading Task (5 min)

http://www.newhavenscience.org/ScienceLiteracy.htm

• Judge the “cognitive demand” of what
students are expected to do once they’ve
read.
• Which of the 10 Reading Standards does it
apply to?
• If none, can you change the assignment and
keep the reading selection…or
• Do you need to change both the reading
selection and the assignment?
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Text Dependent Questions
• Asks a question that can only be answered by
referring explicitly back to the text being read.
• Does not rely on any particular background
information or depend on students’ prior
experiences or knowledge;
• Students extract from the text only.
• PRACTICE!!! See Examples from Appendix B, C.
• http://www.corestandards.org/assets/Appendix_B.pdf
http://www.corestandards.org/assets/Appendix_C.pdf
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