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Closing the Gap in Science Achievement on the TASC: Focusing on Key Core Disciplinary Ideas

Life Science Standard 2 (LS2)-Ecosystems: Interactions, Energy, and Dynamics, May 18 & 19, 2015
Tom Trocco, Director of Program Support for OACE, ttrocco@schools.nyc.gov
Mary Lou Krause, Common Core Master Teacher, Central/Southern Tier RAEN
Randy Raux, Common Core Master, Teacher Central/Southern Tier RAEN

With the release of the TASC science test item analysis by McGraw Hill, we now know which Next Generation Science Indicators pose the biggest challenge for test-takers.  This workshop will allow you to explore some key science standards students struggled with on previous TASC administrations as identified in the "Greatest Achievement Gap" report. You'll examine the underlying skills and concepts, strategies for teaching these concepts, and experimenting with some easy-to-reproduce hands-on activities. The content focus of today's workshop will be Life Science Standard 2 (LS2)-Ecosystems: Interactions, Energy, and Dynamics.

Learning Objectives: You will be able to:
· Understand which Indicators of the Framework of the Next Generation Science Standards represent the gap between passing and non-passing students on the TASC
· Use strategies and resources to engage students in science content in one Gap indicator: Life Science Standard 2 (LS2)-Ecosystems: Interactions, Energy, and Dynamics
· Experience some hands-on activities to support students in this indicator


	Agenda Topic

	1. Introductions
2. Objectives
3. Checking in: Successes and Challenges since December

	4. Changes to TASC Science
· Balance
· Technology-Enhanced Items
· Discussion

	5. GAP Analysis 
· Implications for Curriculum and Instruction
· Resources

	6. Next Generation Science Standards Revisited
· Organization of the NGSS
· LS 2

	7. Break

	8. Hands-on Activity: Bee Colony Collapse Disorder 
(Mary Lou Krause)

	LUNCH

	9. Hands-on Activity: Bee Colony Collapse Disorder Part 2
 (Mary Lou Krause)

	10. Hands-on Activity 3: Oh, Deer (Carrying Capacity) (Randy Raux)

	11. Final Reflection

	12. Evaluations





Currently, 36% of the TASC Science section assesses Life Science content and practices…

	TASC™ SCIENCE TEST STRUCTURE

	Content Area
	

	· Physical Sciences
	36%

	· Life Sciences 
	36%

	· Earth and Space Sciences
	28%

	· Scientific and Engineering Practices
	Integrated

	· Cross-Cutting Concepts
	Integrated

	Testing Time
	85 min
(90 min Spanish)

	 Number of Questions
	48/49 MC (8 stimuli)
1 Constructed Response
1 Technology-Enhanced Item



	Disciplinary Core Ideas from the Next Generation Science Standards Assessed on the TASC™

	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 

	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 

	Indicator
	Science Items that Present the Greatest Achievement Gap Between Passing and Non-Passing TASC Test Examinees*

	Earth and Space Science

	ESS3-4 
	Evaluate or refine a technological solution that reduces impacts of human activities on natural systems. 

	ESS3-5 
	Analyze geoscience data and the results from global climate models to make an evidence-based forecast of the current rate of global or regional climate change and associated future impacts to Earth systems. 

	ESS2-1 
	Develop a model to illustrate how Earth's internal and surface processes operate at different spatial and temporal scales to form continental and ocean-floor features. 

	Life Sciences 

	LS1-1 
	Construct an explanation based on evidence for how the structure of DNA determines the structure of proteins which carry out the essential functions of life through systems of specialized cells. 

	LS2-2 
	Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems of different scales. 

	LS2-8 
	Evaluate the evidence for the role of group behavior on individual and species' chances to survive and reproduce. 

	Physical Sciences 

	PS4-2 
	Evaluate questions about the advantages of using a digital transmission and storage of information. 

	PS2-3 
	Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on a macroscopic object during a collision. 

	PS1-5 
	Apply scientific principles and evidence to provide an explanation about the effects of changing the temperature or concentration of the reacting particles on the rate at which a reaction occurs. 

	
	*from http://maxinemccormick.com/tasc/tasc-cc-achieve-9-12/
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[image: ]Connections Box: Connections to science standards and across grade bands, connections to Common Core Standards in Math & ELA
Foundation Box: Science & Engineering Practices, Disciplinary Core Ideas, and Cross-Cutting Concepts  used to define the Performance Expectations above
Performance Expectations: what students should be able to do to show mastery
Title and Code: HS identifies this as High School, LS as Life Science 
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	Indicator
	Skill/Description
	Online Resources

	LS1-1 
	Construct an explanation based on evidence for how the structure of DNA determines the structure of proteins which carry out the essential functions of life through systems of specialized cells. 
	· SS&C: 1002 Genetic Variability
· SS&C: 1003 Structural Factors in Evolution
· PBS: Nova, Genetic Variation
· PBS: Nova, Genetic Modification
· PBS: Evolution Series, Genetic Tool Kit

	LS2-2 
	Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems of different scales. 
	· SS&C: 904 Adaptations to Niches and Habitats 
· SS&C: 955 Populations
· SS&C: 956 Limiting factors for Populations
· NGSS Classroom Activity: Bee Colony Numbers
· PBS: WGBH, Biodiversity in The Dzangha-Sangha Rain Forest
· PBS: KET, Three Levels of Biodiversity

	LS2-8 
	Evaluate the evidence for the role of group behavior on individual and species' chances to survive and reproduce. 
	· SS&C: 912 Animal Behavior
· PBS: Battle for The Elephants: Altered Elephant Behavior
· PBS: WGBH, Animal Defenses





Online Resources

Next Generation Science Standards: 
· http://www.nextgenscience.org/
· http://www.nextgenscience.org/classroom-sample-assessment-tasks

PBS Learning Media
· http://ny.pbslearningmedia.org/

Scope, Sequence, and Coordination Micro-units
· http://dev.nsta.org/ssc/

CTB McGraw-Hill’s TASC™ webpage:
· http://www.tasctest.com/

Engrade TASC™ Sample Online Test Items
· https://www.engradepro.com/preview/?qk=f0da0dab1eb0a99790fe7de50058636b&section=1
Students can now experience new technology-enhanced item types before test day. The interactive demo offers practice items just like those on the new D, E and F TASC test forms. Designed to familiarize students with technology-enhanced items, this dynamic new demo will increase test taker confidence and provide examinees with a simulated online test taking experience.

Maxine McCormick’s TASC™ Common Core Achieve resources:
· http://maxinemccormick.com/tasc/tasc-cc-achieve-9-12/

Materials used in this Presentation:
· http://tinyurl.com/kxgwt58
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Students who demonstrate understanding can:
HS.LS22.

Use mathematical representations to support and revise explanations based on evidence about factors affecting

biodiversity and populations in ecosystems of different scales. [Clarifcation Statement Examples of mathematical
representations include finding the average, determining trends, and using graphical comparisons of multiple sets of data ]
[Assessment Boundary: Assessment is limited to provided data.]

“The performance expectation above was developed using the folowing slements from the NRC dosument A Framework for K-12 Sclence Educatin

Using Mathematics and Computational Thinking
Mathemati-al and computationl thinking n 5-12 bulds,
on K-8 experiences and progresses (o using
elgebrai thinking and analysis, a range of Inear and
noniiear functions including rigonometri functions,
‘exponentials and logarithms, and computational ook
forstafistcal analysie fo analyze, represent, and
‘model data. Simple computafiona simulations are.
created and used based on mathematial models of
basic assumptons.
- Use mathematical representations of phenomena.
or design solutions {0 support and revise.
‘xplanations.

Connections to Nature of Science

Scientific Knowledge is Open to Revision in
Light of New Evidence
+ Most scientfc knowledge s qut durable, but s,
n principle, subject to change based on new.

‘evidence andior reinterpretation of existing
evidence.

LS2: Interdependent Relationships in

Ecosystems

+ Ecosystems have carying capacites, which are
imis o the numbers of organisms and
‘popustions they can support. These imis resut
from such factors s the avaibity of ving and
nonliing resources and from such chalkenges
such as predation, compettion, and disease.
‘Organisms would have the capacty to produce
‘popuations of great size were i no for he fact
that environments and resources are finfe. This
fundamental tension affects the abundance
(number of indviduals) of species in any given
ccosystem.

LS2.: Ecosystem Dynamics, Functioning, and

Resilience.

A complex set ofnteractions within an ecosystem
an keep s numbers and types of orgarisms.
reltively constant over long periods of e under
stable conditons. If a modest biokgical or
‘physicaldisturbance to an ecosystem ocours, it
may return to s more or less original status (1.,
the ecosystem i resiient), as opposed to
becoming a very diferent scosysiem Extreme
fuctuations in condilons or the stze of any.
‘population, however, can chalenge the-
functioning of ecosystems in terms of resources
‘and habiat avalabity.

Scale, Proportion, and Quantity.

- Using the concept of orders of magniude alows
one 1o understand how a model af one scal
reltes to a model at another scae.

Connectons fo ofher DCIs n 1 grade-band:
HSESS2E: HSESS3A ; HSESS3.C | HSESSID

“Artcultion of DCIs across grade-bands:
MSLS2A: MSLS2.C | MSESS3.C

Common Core State Siandards ConecTons:
ELAlLteracy -

RST.A-

121
WHST.-
122
Mathematics -
[

ms
HSN.QA1

inconsistencies inthe account. (HS-LS2-2)

Model with mathematics. (HS-LS2-2)

Reason abstractly and quaniatvely. (HS-LS2:2)

interpret the scale and the origin in graphs and data displys. (HS-LS2-2)

HSN.O.A2
HSN.QA3

Define appropriste quaniites forthe purpose of descriptive modeling. (HS-LS2-2)
‘Choose a level o accuraty appropriate to lmiations on measurement when reporting quantes. (HS-LS2-2)

e specif textual evidence to support analysis of science and technicaltexts, affending to mportant distin ions the author makes and to any gaps or
Wete informativelexplanatory texts, incuding the narration of historizal events, scientiic prosedures! experiments, or technical processes. (HS-LS2-2)

Use unis as a way to understand problems and to guide the soluton of mutistep problems; choose and interpret units consistenty in formulss; choose and
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