Building Essential Test Readiness Skills in Science for the TASC

Central/Southern Tier RAEN, April 8, 2014, 9 A.M.—12 noon

Tom Trocco, Director of Program Support for OACE, ttrocco@schools.nyc.gov

Agenda
Learning Objectives: You will be able to:

e Understand the Framework of the Next Generation Science Standards

e Use strategies and resources to engage students in science content

e Better understand the TASC Science assessment, and the content and process skills students
need to master

Introductions
Objectives
Kingdom Characteristics
o Activity
e Group Share (Charting)
e Discussion
Science Vocabulary and Strategies
e Jigsaw read Passwords Chapter 2
e Table Share (what new facts/vocabulary did you learn?
e Group Share (Update Charts)
e Discussion
Intro to structure of the TASC
e TASC Detailed Test Design
TASC Science Overview
e Compare and Contrast
e Depth of Knowledge
Next Generation Science Standards
e Organization of the NGSS
e Major Shifts in the NGSS
e Discussion: What do the Major Shifts Require of us?

Evaluation
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Cooperative Learning Brainstorm
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TASC Science Section Design Compared to the GED

TASC Test Science

Compare and Contrast

Applying Webb’s Depth-of-Knowledge (DOK) Levels in Science by Karin K. Hess
Next Generation Science Standards Organization: Analysis of MS-LS3 Heredity
Next Generation Science Standards: Practices, Concepts, Core Ideas, and Shifts
Next Generation Science Standards: What do the Major Shifts Require?

Online Resources

e Next Generation Science Standards: http://www.nextgenscience.org/

e The OACE TASC webpage: http://www.oacenyc.org/home/t-a-s-c
e CTB McGraw-Hill’s TASC webpage: http://www.tasctest.com/




Cooperative Learning Brainstorm Directions

1. Work in groups of four.

2. Spend 45 seconds writing down everything you know about your assigned Kingdom.

3. When time is called, pass your paper to the right.

4. Read what your partner has written, then spend 45 seconds adding information to the Kingdom on
the second sheet.

5. When time is called, pass your paper to the right.

6. Read what your partners have written, then spend 45 seconds adding information to the Kingdom
on the third sheet.

7. When time is called, pass your paper to the right.

8. Read what your partners have written, then spend 45 seconds adding information to the last

Kingdom on the fourth sheet.
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TASC Science Section Design Compared to the GED

TASC GED

Content Area

e Physical Sciences 33% 35%

e Earth and Space Sciences 33% 20%

e Life Sciences 34% 45%

e Scientific and Engineering Practices Integrated

e Cross-Cutting Concepts Integrated
Testing Time 85 min (90 min Spanish) | 80 min
Number of Questions 47 MC (8 stimuli) 50 MC

What are the implications of these changes for curriculum, instruction, and assessment?
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The TASC Test Science

The Test Assessing Secondary Completion™ — the TASC test is designed to assess the high school performance
expectations in the Next Generation Science Standards (NGSS). A PDF of the NGSS arranged by Disciplinary Core
Idea is available online at: http://www.nextgenscience.org/next-generation-science-standards

The NGSS performance expectations state what all learners should be able to do in order to demonstrate their
understanding of science. Each NGSS performance expectation integrates a Science and Engineering Practice,
one or more Disciplinary Core Ideas, and a Crosscutting Concept. Each NGSS performance expectation also
includes a Clarification Statement and an Assessment Boundary to provide further information for the purposes
of curriculum, instruction, and assessment.

The TASC test Science assessment will include items for the disciplines of Physical Sciences, Life Sciences, and
Earth and Space Sciences. Each discipline is subdivided into several Core Ideas, which each contain multiple
performance expectations. Each test item assesses one performance expectation. Items may require recalling
knowledge, applying knowledge and skills, or reasoning.

The number of test items per Core Idea is proportional to the number of performance expectations within the
Core Idea. As aresult, each Core Idea will have about 2-5 items on a given test. A given test will not necessarily
include items for every performance expectation present in the NGSS, though any performance expectation is
potentially assessable.

High Emphasis:

Life Sciences
e (Coreldea: HS-LS1 From Molecules to Organisms: Structures and Processes
e (Coreldea: HS-LS2 Ecosystems: Interactions, Energy, and Dynamics
e Core ldea: HS-LS3 Heredity: Inheritance and Variation of Traits
e Core ldea: HS-LS4 Biological Evolution: Unity and Diversity

Earth and Space Sciences
e Core ldea: HS-ESS1 Earth’s Place in the Universe
e (Coreldea: HS-ESS1 Earth’s Systems
e (Coreldea: HS-ESS1 Earth and Human Activity

Medium Emphasis:

Physical Sciences
e (Coreldea: HS-PS1 Matter and Its Interactions
e (Core ldea: HS-PS2 Motion and Stability: Forces and Interactions
e Core ldea: HS-PS3 Energy
e (Core ldea: HS-PS4 Waves and Their Applications in Technologies for Information Transfer

CTB/McGraw-Hill | 20 Ryan Ranch Road, Monterey, CA 93940-5703 | phone: (831) 393.7757 | CTB.com
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http://www.nextgenscience.org/next-generation-science-standards

Note: The TASC test will not include test items to directly assess the performance expectations in the Core Idea
of HS-ETS1 Engineering Design. However, some performance expectations in Physical Sciences, Life Sciences,
and Earth and Space Sciences integrate engineering through a Practice or Disciplinary Core Idea. Items aligned
to those performance expectations may require examinees to demonstrate their understanding of science
through the application of the engineering design process such as defining and delimiting a problem, designing
solutions to a problem, and evaluating and optimizing design solutions.

Copyright © 2014 by CTB/McGraw-Hill LLC. All rights reserved. The Test Assessing Secondary Completion is trademark of McGraw-Hill Education.

CTB/McGraw-Hill | 20 Ryan Ranch Road, Monterey, CA 93940-5703 | phone: (831) 393.7757 | CTB.com
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Compare and Contrast

GED Sample Question

W w

A certain plant species varies in the shape of its leaf edges. The wavy-edged (W) is
dominant to the straight-edged (w). According to the Punnett Square, what is the
probability of an offspring having wavy-edged leaves?

. 25%
. 0%

. 50%
. 75%
. 100%

adh wNPRk

TASC Sample Question

A certain plant species varies in the shape of its leaf edges. Some of the plants have
wavy-edged leaves, and some of the plants have straight-edged leaves. In this plant
species, the trait for leaf-edge shape is controlled by a single gene. The dominant allele
is represented by W, and the recessive allele is represented by w.

Two plants with wavy-edged leaves are crossed with each other, producing 421 offspring
plants. Of these, 298 offspring plants have wavy-edged leaves, and 123 offspring plants
have straight-edged leaves.

What are the genotypes of the parent plants in this cross?
A. Ww and ww
B. Ww and Ww

C. WW and ww
D. WW and Ww

How are the two questions similar? How are they different?
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MS-LS3 Heredity: Inheritance and Variation of Traits

MS-LS3 Heredity: Inheritance and Variation of Traits

Students who demonstrate understanding can:
MS-LS3-1. Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may
affect proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the

organism. [Clarification Statement: Emphasis is on conceptual understanding that changes in genetic material may result in making different proteins.]
[Assessment Boundary: Assessment does not include specific changes at the molecular level, mechanisms for protein synthesis, or specific types of mutations.]

MS-LS3-2.

Develop and use a model to describe why asexual reproduction results in offspring with identical genetic

information and sexual reproduction results in offspring with genetic variation. [Clarification Statement: Emphasis is on using
models such as Punnett squares, diagrams, and simulations to describe the cause and effect relationship of gene transmission from parent(s) to offspring and

resulting genetic variation.]

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Developing and Using Models
Modeling in 6-8 builds on K-5 experiences and
progresses to developing, using, and revising models
to describe, test, and predict more abstract
phenomena and design systems.
= Develop and use a model to describe phenomena.
(MS-LS3-1),(MS-LS3-2)

LS1.B: Growth and Development of Organisms
= Organisms reproduce, either sexually or asexually, and transfer
their genetic information to their offspring. (secondary to MS-
L53-2)
LS3.A: Inheritance of Traits
= Genes are located in the chromosomes of cells, with each
chromosome pair containing two variants of each of many
distinct genes. Each distinct gene chiefly controls the production
of specific proteins, which in turn affects the traits of the
individual. Changes (mutations) to genes can result in changes
to proteins, which can affect the structures and functions of the
organism and thereby change traits. (MS-LS3-1)
= Variations of inherited traits between parent and offspring arise
from genetic differences that result from the subset of
chromosomes (and therefore genes) inherited. (MS-LS3-2)
LS3.B: Variation of Traits
= In sexually reproducing organisms, each parent contributes half
of the genes acquired (at random) by the offspring. Individuals
have two of each chromosome and hence two alleles of each
gene, one acquired from each parent. These versions may be
identical or may differ from each other. (MS-LS3-2)
= In addition to variations that arise from sexual reproduction,
genetic information can be altered because of mutations.
Though rare, mutations may result in changes to the structure
and function of proteins. Some changes are beneficial, others

harmful, and some neutral to the organism. (MS-LS3-1)

Crosscutting Concepts

Cause and Effect
= Cause and effect relationships may be used to
predict phenomena in natural systems. (MS-LS3-
2)
Structure and Function
= Complex and microscopic structures and systems
can be visualized, modeled, and used to describe
how their function depends on the shapes,
composition, and relationships among its parts,
therefore complex natural structures/systems
can be analyzed to determine how they function.
(MS-LS3-1)

Connections to other DCIs in this grade-band: MS.LS1.A (MS-LS3-1); MS.LS4.A (MS-LS3-1)

Articulation across grade-bands: 3.LS3.A (MS-LS3-1),(MS-LS3-2); 3.LS3.B (MS-LS3-1),(MS-LS3-2); HS.LS1.A (MS-LS3-1); HS.LS1.B (MS-LS3-1),(MS-LS3-2); HS.LS3.A (MS-LS3-

1),(MS-LS3-2); HS.LS3-B (MS-LS3-1),(MS-LS3-2)

Common Core State Standards Connections:
ELA/Literacy —
RST.6-8.1
RST.6-8.4

Cite specific textual evidence to support analysis of science and technical texts. (MS-L53-1),(MS-L53-2)
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant

to grades 6-8 texts and topics. (MS-LS3-1),(MS-LS3-2)

RST.6-8.7

model, graph, or table). (MS-LS3-1),(MS-LS3-2)

SL.8.5
Mathematics —
MP.4
6.SP.B.5

Model with mathematics. (MS-L53-2)
Summarize numerical data sets in relation to their context. (MS-L53-2)

Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram,

Include multimedia components and visual displays in presentations to clarify claims and findings and emphasize salient points. (MS-L53-1),(MS-L53-2)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
The section entitled “Disciplinary Core ldeas” is reproduced verbatim from A Framework for K-12 Science Education: Practices, Cross-Cutting Concepts, and Core Ideas. Integrated

and reprinted with permission from the National Academy of Sciences.
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MS-LS3 Heredity: Inheritance and Variation of Traits

Students who demonstrate understanding can:
MS-LS3-1. Develop and use a model to describe why

to the structure and function [Clarification Statement:
Emphasis is on conceptual understanding that changes in genetic material may result in
making different proteins.] [Assessment Boundary: Assessment does not include specific
changes at the molecular level, mechanisms for protein synthesis, or specific types of
mutations.]

MS-LS3-2. Develop and use a model to describe why results in
results in
[Clarification Statement: Emphasis is on using models such as Punnett squares,
diagrams, and simulations to describe the cause and effect relationship of gene transmission
from parent(s) to offspring and resulting genetic variation.]

Science and Engineering Practices Disciplinary Core Ideas

Developing and Using Models
Modeling in 62 builds on K-5 experiences and
progresses to developing, using, and revizing models

to describe, test, and predict more abstract their offspring. (secondary to MS-LS3-2)
phenomena and design systems. pring. i

+ Develop and use a model to describe phenomena. e af_Trarts
(MS-LS3-1},(M5-L53-2) + Genes are located in the chromosomes of cellz,

with each chromosome pair containing two
. variants of each of many distinct genes. Each
Crosscutting Concepts distinct gene chiefly controls the production of
Cause and Effect specific proteing, which in turn affect=z the traitz

: : of the individual. Changes (mutations) to genes
« Causze and effect relation=hips may be used to ; : ;
predict phenomena in natural systems. (MS-L53- can result in changes to proteins, which can

L51.B: Growth and Development of Organisms
s« Organizms reproduce, ether sexualhy or
azexualty, and transfer their genetic information to

7 affect the structures and functicns of the
Structure and Funclion organizm and thereby change traits. (MS-L53-1)
¢« Complex and micrescopic structures and systems * ‘-.-"ariati_uns- D.f inherited tra'rl;_s- h':"t""' gen parent and
can be visualized, modeled, and used to describe offepring arize from genetic differences that
how their function depends on the shapes, result from the subset of chromesomes (and
composition, and relationships among its parts, therefore genes) inherited. (M3-L=53-2)
therefore complex natural structures/zystems can L 53.B: Variation of Traits
be analyzed to determine how they function. (MS- * In sexually reproducing organisms, each parent
L53-1) contributes half of the genes acguired (at
random} by the offzpring. Individualz have two of
each chromosome and hence two alleles of each
gene, one acquired from each parent. These
Note the Clarification Statements above, which versions may be identical or may differ from each
supply examples or additional clarification to the other. (M5-L53-2)

In addition to wvariations that arizse from sexual
reproduction, genetic information can be atered

because of mutations. Though rare, mutations
Also note the Assessment Boundary statements, may result in changes to the structure and

which specify the limits to large scale assessment. function of proteins. Some changes are
beneficial, others harmful, and 2ome neutral to the

organism. (MS-L53-1)

performance expectations.
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The Next Generation Science Standards, http://www.nextgenscience.org/

Practices, Cross-Cutting Concepts, and Core Ideas

A Shift from Previous Standards

Science and Engineering Practices (from Appendix F)

1. 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

oukewWN

®© N

Cross-Cutting Concepts (from Appendix G)
1. Patterns

Cause and effect

Scale, proportion, and quantity

Systems and system models

Energy and matter

Structure and function

Stability and change

NouswN

44 Disciplinary Core ldeas, with 11 emphasized:
High Emphasis:
Life Sciences
e LS1 From Molecules to Organisms: Structures and
Processes
e |S2 Ecosystems: Interactions, Energy, and Dynamics
e |S3 Heredity: Inheritance and Variation of Traits
e 1S4 Biological Evolution: Unity and Diversity
Earth and Space Sciences
e ESS1 Earth’s Place in the Universe
e ESS1 Earth’s Systems
e ESS1 Earth and Human Activity
Medium Emphasis:
Physical Sciences
e PS1 Matter and Its Interactions
e PS2 Motion and Stability: Forces and Interactions
e PS3 Energy
e PS4 Waves and Their Applications in Technologies for
Information Transfer

The NGSS reflect how science is practiced and
experienced in the real world by intertwining three
dimensions: Science and Engineering Practices,
Crosscutting Concepts, and Disciplinary Core Ideas.
The NGSS are student performance expectations —
NOT curriculum—and clarify what students should
know and be able to do be the end of a grade or
grade band.

The science concepts in the NGSS Build coherently
from grade K through 12, which is a movement
away from learning disjointed and isolated facts
and towards move complex ideas as students
progress through grade levels and bands.

The NGSS focus on deeper understanding of
content as well as application of content. The NGSS
focus on a smaller set of disciplinary core ideas that
students should know by the time they graduate
from high school, rather than the myriad of facts
associated with each core idea. The facts and
details are important evidence, but should not be
the sole focus of curriculum, instruction, and
assessment.

The NGSS integrate applications of science,
technology, and engineering from grade K through
grade 12 along with the core ideas of life, physical,
and earth and space sciences. This requires the
development of curriculum, instruction, and
assessment, along with teacher professional
development, to integrate engineering and
technology into the structure of science education.
The NGSS are designed to prepare students for
college, career, and citizenship. All students, no
matter what their future education and career path
is, must have a solid K-12 science education in
order to be prepared for college, careers, and
citizenship.

The NGSS correlate to the Common Core State
Standards in ELA and math. The three sets of
standards overlap in meaningful and substantive
ways and offer an opportunity to give all students
equitable access to learning standards
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What do the Major Shifts Require?

Directions: Read shifts 1, 3, and 4 and reflect on what we will need “more of” and what we will need
“less of” in our HSE classrooms.

Shift #1: Interconnected Nature of Science

“More of” “Less of”

Shift #3: Focus and Coherence

“More of” “Less of”

Shift #4: Deeper Understanding and Content Application

“More of” “Less of”
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